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1. Introduction

Possible enhancements to the SRS power control (PC) were discussed to support flexible network operation in CoMP HetNet scenarios such as separation of the DL and UL association points and DL CoMP measurement set management especially for TDD systems. At the RAN1 #69 meeting, several WFs [1-5] and proposals [6], which is generally grouped into additional aperiodic SRS PC process and increasing range of the power offset value, PSRS_OFFSET(m), were discussed. In this contribution, we show the availability of enhanced SRS PC not only for CoMP in HetNet scenarios but also for the conventional cellular scenario and present our views on SRS PC signaling.
2. Discussion
2.1. SRS PC associated with UE location
In relation to the UL PC in the conventional cellular scenario, whereas the PUSCH PC is intended to obtain high throughput performance, it is enough for SRS PC to satisfy the required received SINR at the eNodeB. Hence the transmission power of SRS should be relatively low compared to that for PUSCH near the eNodeB to reduce inter-cell interference and battery consumption as shown in Fig. 1. In the current specification, a possible solution for the problem is to reconfigure the PSRS_OFFSET value, which represents the power offset between the SRS and PUSCH due to fluctuation in the measured pathloss. In this sense, independent PC for the SRS and PUSCH or dynamic control of the PSRS_OFFSET is effective in reducing the number of RRC reconfigurations.
[image: image1.emf]eNodeB

SRS

PUSCH

P

SRS_OFFSET

= 0

SRS

PUSCH

P

SRS_OFFSET

Tx

power


Figure 1 – SRS PC associated with UE location
2.2. DL CoMP measurement set management
For CoMP in HetNet scenarios, DL CoMP measurement set management using SRS-based measurement assuming channel reciprocity is recognized as one possibility. Since the DL TPs and UL RPs are not necessarily identical, the target RPs for the SRS and PUSCH may be different. Hence, the optimum value for PSRS_OFFSET varies depending on the UE location as shown in Fig. 2 [3]. Since closed-loop PC cannot achieve the optimum received power for both the SRS and PUSCH, enhancement of the SRS PC may also be required for CoMP in HetNet scenarios.
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Figure 2 – DL CoMP measurement set management in HetNet scenario
Observation: Independent PC for the SRS and PUSCH or dynamic control of the PSRS_OFFSET is effective not only for CoMP in HetNet scenarios but also for conventional cellular scenarios.
3. Views on SRS PC Signaling
The followings are observations on the two alternatives presented at the previous meeting. Pros and cons for each alternative are presented below.
· Alt. 1: Rel. 11 supports additional aperiodic SRS PC process with a separate TPC command and UE-specific settings [1, 3, 5].
· Pros: Flexible PC can be achieved through independent configurations.
· Cons: More specification impact, especially for additional dynamic signaling for TPC command.
· Cons: Problem with error detection of the UL grant. In particular, the error propagation for the independent closed-loop PC leads to a mismatch of the power gap between the SRS and PUSCH.
· Alt. 2: SRS PC is linked to the PUSCH PC (mechanism as in Rel. 10) with an increased range for the power offset value, PSRS_OFFSET(m), where m = 0,1,...,N-1 [2].
· Pros: Less specification impact.
· Pros: Achieve dynamic SRS PC without additional dynamic signaling.
· Cons: Less flexibility, if N is small.
One of the most important features of the SRS is link adaptation in the UL such as MCS selection. To achieve accurate link adaptation, it is important to share correctly same value for the offset power between the SRS and PUSCH at the eNodeB and UE. In other words, mismatch of the power offset leads to error for link adaptation in the UL. In this sense, independent TPC commands proposed in Alt. 1 should be avoided considering the accumulated error of the UL grant, which the eNodeB would be unaware. Moreover, CSI-RS based PL reference proposed in [3] is not preferred considering the measurement accuracy, additional signaling such as CSI-RS Tx power and commonality for the PUSCH/PUCCH PC, which was already agreed upon at the previous meeting [4].
Proposal: Alt. 2 is preferred due to UL grant issue and specification impact in Alt. 1.
4. Conclusion
This contribution presented the major usage case for enhanced SRS PC and our views on SRS PC signaling. The following observation and proposal are given based on the discussion.
Observation: Independent PC for the SRS and PUSCH or dynamic control of the PSRS_OFFSET is effective not only for CoMP in HetNet scenarios but also in conventional cellular scenarios.
Proposal: Alt. 2 [2] is preferred due to UL grant issue and specification impact in Alt. 1 [1, 3, 5].
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