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Discussion
During RAN1#49bis, it is agreed that the power control for SRS follows with an offset. In this contribution, detailed on how to set this offset is discussed and an implicit offset value is then proposed.
1. Usage of SRS

The uplink SRS provides uplink channel information which will be used to do fast link adaptation, frequency selective scheduling and SDMA pairing for uplink data transmission. Therefore the power setting for SRS should satisfy the follow requirements:
· The received quality, say SINR, of SRS should be good enough for uplink channel quality estimation for the bandwidth that the SRS spans;
· The relative PSD difference between SRS and the data transmission should be known in eNode-B so that link adaptation is possible;
· Since the PSD of the data transmission may be different for various MCS levels and transmission bandwidth, the offset value may be related to one specific MCS and transmission bandwidth.

· Robustness to UE power setting inaccuracy.
2. Parameters that affect SRS power setting

The agreed power control formula for PUSCH is as following:
P = min ( Pmax ,  10 log M + Po + α x PL + delta_mcs + f(delta_i))
Therefore, the PSD of PUSCH depends on the MCS level as well as the number of RBs assigned when Pmax is reached. It is then reasonable to set the power of SRS as:
P = min ( Pmax ,  10 log N + 10 log D + Po + α x PL + delta_mcs_ref +  f(delta_i))

Here N is the bandwidth in number of RBs of SRS, D is the power offset and delta_mcs_ref is the delta_mcs for a reference MCS level, for example QPSK and ½ coding.
Different UEs may be assigned different SRS bandwidths and repetition factors (RPF) and the power offset value should also depend on these parameters. 
3. Proposal – Implicit SRS Power Offset Setting
3.1. SRS in Absence of PUSCH and PUCCH 
With SRS alone in a subframe, we propose to set 
D = (RPF)-1
Therefore, the power offset is set implicitly and the transmission power of SRS is given by
P = min ( Pmax,  10 log N – 10 log RPF + Po + α x PL + delta_mcs_ref +  f(delta_i))
N, RPF and the reference MCS level are signaled when SRS is persistently scheduled for the UE. Po and α are the same as for PUSCH. The TPC command delta_i is also the same for PUSCH. Therefore, no additional signaling is then needed between eNode-B and UEs.

3.2. SRS with PUSCH OR PUCCH
RAN4 LS (RAN4-071422/RAN1-073857), seems to preclude changing power on a LB-to-LB basis and would apply to a PUSCH and SRS or a PUCCH and SRS transmission in the same subframe. Therefore, when PUSCH/PUCCH and SRS are transmitted in the same subframe, we propose that the SRS uses the same total transmit power as PUSCH or PUCCH.




























































































































































































































































