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Problem 1. (General concepts within W-CDMA and HSPA technologies)

Answer to the following questions:

(a) In UTRAN architecture some interfaces are “open”. Explain briefly what
is an “open interface”, and why “open interfaces” are introduced in UTRAN.

(b) What is the purpose of using spreading codes and scrambling codes in
W-CDMA? What are the main differences between spreading and scrambling
code usage in both, W-CDMA uplink and downlink?

(c) Why is it important for user terminals to be able to receive in a proper
way the primary common pzlot channel (P-CPICH) of a W-CDMA network?
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(d) Name and describe at least three important diﬂerm between W-ODMA
downlink and HSDPA.

...........................................................................

Problem 2. (Multi-antenna methods in W-CDMA/HSPA /LTE/LTE-Advanced)

Are the following statements right or wrong? Answer just T]F (i.e., True or
False). Nowﬁﬁumdthe&mmmm, &
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(&) In LTE the number of SM-MIMO data streams can be four in downlink,
while in LTE-Advanced it can be up to eight.

;.. (h) Multiuser MIMO (MU-MIMO) is not supported by LTE, but it is sup-
~ ported by LTE-Advanced.
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6 correct answers — 4 points, 5 correct answers — 3 points,
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less than 3 correct answers — 0 points.
Problem 3. (HSPA link budget)
Fill miss

ng fields (A)-(F) of Table 1, for a 512 [kbps] service on HS-DSCH
results in the answer paper, and how were they ined
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Problem 4. (HSPA and LTE concepts)

(a) Describe briefly the principle of maximum carrier-to-interference power
ratio (CIR) scheduler and proportional fair (PF) scheduler. Why do these
methods usually give a better performance in LTE rather than in HSDPA?

(b) Explain the principle of hybrid automatic repeat reguest (H-ARQ) pro-
tocol, and describe briefly how incremental redundancy algorithm and chase
combining algorithm work.

(c) User data rate is doubled in LTE uplink without changing the modulation
and coding scheme. What happens to the user bandwidth?

(d) Why is SC-FDMA receiver usually more complex than OFDMA receiver”
Problem 5. (LTE-Advanced concepts)
Answer briefly to the following questions:

(a) Coordinated multipoint (CoMP) transmission: Describe josnt process-
ing and coordinated scheduling/beamforming. What is the main difference
between both techniques?




