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1. Introduction

This contribution provides the conclusions of the downlink enhancement solutions for the technical report for the study item on downlink enhancements for UMTS [1][2].
2. Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
x.1.4
Conclusion

This study considered two algorithms for downlink power control where the TPC frequency is reduced. One algorithm assumes that the same TPC command is repeated in N consecutive slots (algorithm 1 or TPC repetition). The other algorithm assumes that the TPC command is sent every N slots (algorithm 2).Characteristics of typical scenarios considered for these algorithms are the ones in which there is a large number of users (e.g., greater than 50) that are held in the CELL_DCH RRC state, and for whom Release 7 CPC is not applied.
Downlink results

From link evaluations, a downlink gain around 10*log10N dB (where N is the repetition/decimation factor) can be observed for all the candidate solutions of slow power control over the legacy algorithm 1 fast power control. 
System simulations have been performed under the assumptions of a full buffer traffic loading in neighbour cells (100% DL NodeB activity factor) and 100% penetration of UEs having this feature. A scenario has been considered in which it is assumed that 25% of Soft Handover UEs are F-DPCH time aligned at the Node B. Such scenarios have about 30-50% probability of arising if the RNC does not implement timing distribution algorithms (lower probability if the RNC does do timing distribution algorithms).
A comparison of the results is shown in Table x1. In the comparison, legacy algorithm with 4% TPC BER is the baseline, and legacy algorithm with 10% TPC BER is the legacy solution, while TPC repetition algorithm (N=5) with 4% TPC BER is the new solution. In the results, it is assumed that the uneven TPC allocation stemming from SHO users when setting up new non-SHO radio links are not equalized by the RNC. From the table, it can be observed that the maximum power saving for the new solution can be as much as 24%, while for the legacy solution this saving is 16%.

Thus, the gain of the proposed algorithm over the baseline is up to 8% in DL power (with 30-50% probability) in the simulated scenarios. For other soft handover scenarios further gain may be available with less than 30% probability. The downlink power overhead for both legacy solution and new solution reduces if the load or UE penetration reduces or the RNC implements timing distribution. 
Table x1 Downlink power saving compared with 4% TPC BER legacy algorithm

	
	10% TPC BER

Legacy algorithm
	4% TPC BER

TPC repetition algorithm (N=5)

	100 UEs

25% unevenly distributed SHO UEs
	11%~16%
	18%~24%


UL results

Comparisons are made on 10% DL TPC BER @ 1500Hz and 4% DL TPC BER @ 300Hz. If the UE moves at low speed, some performance loss around 0.4dB~0.65dB is observed for PA3 channel, and 0.5dB~0.93dB for VA30 channel when the proposed new algorithm is applied. If the UE moves at high speed, some performance gain around 0.01dB~0.3dB is observed for VA120 channel, and 0dB~0.16dB for Case 4 channel when the new algorithm is applied.
The uplink impact of legacy algorithm (fast power control) with 10% TPC BER and new algorithms (slow power control) with 1% and 4% TPC BER are summarized as follows:
Table x2 Summary of all the candidate solutions

	Candidate solutions
	Uplink impact

	Legacy algorithm with 10% TPC BER
	Low (≈ 0.1dB)

	New algorithms with 1% TPC BER
	Low (≈ 0.1dB)

	New algorithms with 4% TPC BER
	Medium (<0.6dB)


[-------------------------------------------------------------TEXT OMITTED------------------------------------------------------------]
3. Conclusion
It is proposed to agree to and capture the text proposal presented in this document in the downlink enhancements for UMTS TR [2].
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