§-72.2211 Mobile Communication Systems and Services 4, Assume that in & cellular system the co-chznnel Carrier-to-Interference Ratio (CIR) must

be 15 dB ut least 50%% of the dme. The path loss exponent is o = 4. Estimate the
Exam 12,3, 2008 minimum frequency reuse factor AL in an ideal hexagonal cellular layout. Consider an
vplink siwation, where the camer power and interference power are measured by an
amni-directional base station &t the centre of a cell. The nermalized reuse distance is
g = +/3ni where the reuse Factor M =77+ 1+ jz for any pair of non-negative inlegers
{, 4. You muy use the aproximation thet the interfering weers are us close s possible 1o
the receiving base wansceiver station, see the picture below.

Al five tasks are evaluated and taken into account in the grading.

I. Prowade shorl answers (ot most a couple of zeniences) (o the questions below:
a) Wit is the most importani difference of beletervices wnd bearsr services in GEM?
by Whit other services han Lele- and beager services exist in GEMY
) Teleservices in GSM can be clasified into four types. What are these?
) What is the differsnce of & G5M bearer service with a Transparent and » Non-transparent
Cuality of Service (QoS) attribote?
2) In UMTS, there ane four (oS classes. What are the differences of the Inieractive and
Backround class? Mention example applications ln these classes.
I What are the two other QoS classes in UMTS?

| )

. Muohility munagement,
a) Mention thres reasons why the Mobile Station (MS) would perform cell zearch.
by Eaplain the concept of paging, When and where can a MS be paged? Explain the
connection of paging, location ares updating and Discontinuous Reception.
o} Why 15 a Random Access procedere needed. and when is 1t wsed?
(AN expected snswer 0 each of the three questions above would consist of o fow sen-
lences.)

3. Assume an Adaplive Modulation and Coding system with twe Modulation and Coding
Schemes (MCS) with transmission raes & and & (k) < &) The BLock Emor Kae
IRLER) funetion of the chaomel code s approsimated by o step function so thot each
of the MCSs is chamacterized by a minimum required SNR value, = and v (o < =)
respeclively, For example, if MCS1 is used, with transmission rate £y, the tnnsmission is
comectly received if the SNR = = =, and erconeously received if - < .
2y The transmiter has 2 Channel Quality Indicator (COI) which indicatss the received
SNR. Assume that the CQI is perfect, so that the trensmitter knows the chonnel, The

tram‘:ruu.‘:r 12810 G4 5.1'-'mhmg£::'l‘1;: "r‘; “;Lhzfmi;_iﬁ[ﬂ”h“ ’?." ::ilf_:ﬁfdshl:n:iltd & The maximum spreading factor in the uplink direction of WCDMA is 256, Consider a
e I B the Sali e des G . s g !mugh.Pm S s single-cell netwark. where all interference &5 intra-vell inlerference, The fracticnal load in
umounl of unn:c?lr reeeived] datn, How would :.'1;2.1 chl-;w-:t the switching point lor l_h: such s systemn is i = 7, %% where G is the peocessing gain of uses §, g, 1s his activity
[w:IJI hICi;l;ﬂm; l.hn best expected throughput? It is assumed thar the channel has a factor, and 7, is his Sighal-4o-upise-plus-interfrerice ralib (STNR) sequitément.
s N, a) How many simulisneces SF=256 uplink users with the activity factor 04 can coexist
'-'-';l' If there is a Gaussian esror in '1:31”?‘3“_5‘1&':51 {“: "EP“H“MCQ:J:' the mlﬂl:“"d ISNR in dheory [ujmrdiug I the pole Cﬂ;‘.‘:ﬂi!j‘j. il the sequired SINR for such users 1s 3dB7
plus an ertor in the dB-domain characterized by a Gaussian distribution with vanance Assusne ideal power control {all users received with same power a1 the base station},
%), how do yau chioose the switching point (0 achieve the highest expecied throughput® b) Power anE:J is mulfunclioning for one user. This us:tp‘::ruam:uilllng wlih canstant
power comesponting to the power required to meet the SINR requirement at the cell
border, How near 1o the base siation (messured in units of the cell radius) is this user if
he reduces the total mumbse of uplink users 1o hall the number found in sub-ask 07 The
path logs exponent is 3, and slow and fast fading are not considered. Hint: the user with
matfunctioning power control causes fractional load 142,
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