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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #96 meeting, it was agreed that:
Agreement 
Same power control configuration applies for all additional SRS symbols configured to a single UE

In addition, there is a FFS that
	Further study on power control enhancements of additional SRS symbols (including whether these features are needed):
· Independent power control of additional SRS symbols from legacy SRS symbols
· Reuse of SRS power control for carriers without PUCCH/PUSCH
· Consider SRS configurations to reduce the range of power variations in a subframe
 
In this contribution, we discussed the power control of SRS for additional SRS symbols.
Discussion
In the last meeting, the following possible power control enhancements for additional SRS were discussed:
· Independent power control of additional SRS symbols from legacy SRS symbols
· Reuse of SRS power control for carriers without PUCCH/PUSCH
· Consider SRS configurations to reduce the range of power variations in a subframe
[bookmark: _GoBack]In this contribution, aspects of independent power control and the reuse of SRS power control for carriers without PUCCH/PUSCH are discussed.
1). Reuse of SRS power control for carriers without PUCCH/PUSCH
Currently the power control of legacy SRS is coupled with PUSCH for carrier configured with PUSCH transmission, i.e., sharing the same SNR target, pathloss offset value, and TPC command. Considering that the purpose of SRS enhancement is to provide more SRS transmission occasions and enhance downlink transmission efficiency via channel reciprocity for a TDD cell with dominated downlink services, the uplink PUSCH transmission for a UE may not often happen. Then, there would be no power control parameters for additional SRS when PUSCH is absent. Therefore, independent power control of additional SRS symbols from legacy SRS symbols without PUSCH/PUCCH could be beneficial. 
In our understanding, reuse of SRS power control for carriers without PUCCH/PUSCH in LTE Rel-14 is a simple way to achieve independent power control and in this way, the power control between PUSCH and SRS is also decoupled. To this end, the higher layer parameters ,  and ,  can be independently configured for SRS and PUSCH. Accordingly, the power of SRS transmission can be determined by

 [dBm]
The dynamic TPC adjustment can be indicated by TPC command on PDCCH with DCI format 3B. It was known that the motivation of DCI format 3B is for SRS power control on the carrier without PUSCH/PUCCH configuration. Hence, the specific impact of decoupling SRS and PUSCH power control is to extend the usage, i.e., DCI format 3B can be configured for SRS power control for additional SRS symbols. The specification impact is very small.
2). Independent power control of additional SRS symbols from legacy SRS symbols
The additional SRS symbols and legacy SRS symbols may have different bandwidth, transmission durations. In addition, they may work in different scenarios, for example, the legacy SRS symbols can be used periodically to get a coarse channel estimation, and then additional SRS symbols can be used to get a further refined channel estimation. Therefore, they would have different SINR targets, and thus they need to have independent power control. As we discussed in the first aspects, reusing the SRS power control of carriers without PUCCH/PUSCH to additional SRS symbols can also achieve the independent power control of additional SRS and legacy SRS symbols.
Based on the above discussion, we have the following proposal
Proposal 1: For additional SRS, re-use the power control mechanism defined for carriers without PUSCH/PUCCH, where higher layer parameters,  and,  can be independently configured for SRS and PUSCH.
Proposal 2: Apply DCI format 3B to indicate the power adjustment of SRS even PUSCH/PUCCH is configured for the carrier.

Conclusions
This contribution mainly discusses power control issue when new SRS is configured. We have the following proposals
Proposal 1: For additional SRS, re-use the power control mechanism defined for carriers without PUSCH/PUCCH, where higher layer parameters,  and,  can be independently configured for SRS and PUSCH.
Proposal 2: Apply DCI format 3B to indicate the power adjustment of SRS even PUSCH/PUCCH is configured for the carrier.

References
Chairman's Notes RAN1 #96, 3GPP TSG RAN WG1 Meeting #96, Athens, Greece, February 25th – March 1st, 2019

image1.wmf
(

)

(

)

{

}

i

f

PL

m

P

M

i

P

i

P

c

SRS

c

c

SRS

,

,

O_SRS,c

SRS,c

10

CMAX,c

SRS,c

)

(

)

(

log

10

),

(

min

+

×

+

+

=

a


oleObject1.bin

