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1 Introduction
In previous meeting, the following agreement was achieved.
RAN1 #92bis Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 

· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port

· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources

· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets

· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets

· FFS: The gap before or after any SRS resource set for antenna switching

· FFS: The number of SRS resource sets for other cases

During the email discussion after RAN1#91 meeting, it was concluded that,
Agreements:

· For SRS power control with independent SRS closed loop process,  i.e.,  the SRS closed loop process not tied with PUSCH, the updating from ‘i-1’ to ‘i’ occurs at the beginning of first SRS resource transmission in the SRS resource set.

· h_SRS,c(i) = fc(i_PUSCH,l)” where updating of fc(i_PUSCH, l) follows that of the corresponding PUSCH power control and the updating of h_SRS,c(i)  from ‘i-1’ to ‘i’ occurs at the beginning of a SRS  resource  transmission and uses the most recent fc(i_PUSCH,l)

This contribution discuss the remaining issue in power control to support 1T4R SRS switching case.
2 SRS TPC
SRS independent power control can be used to update the transmit power of SRS by gNB tracing SRS quality for PDSCH, so SRS for DL CSI is the main application. The use case includes SRS for carrier switching when no PUSCH is configured, or SRS for antenna switching in TDD scenario. In current spec, for SRS resource set with independent power control loop, the close loop adjustment state is defined to be updated at the beginning of one set, so that the transmit power of SRS resources within one set can keep the same in one transmission period of the whole set.

In last meeting, 2 SRS resource sets was agreed for 1T4R switching. The gNB usually would collect the channels from 4 SRS resources in the 2 SRS resource sets to recover the full DL reciprocal channel. To keep the same transmit power from 4T, the same parameters were agreed for the 2 sets. The remaining issue is how to determine the close loop parameter. 
The TPC command(s) is transmitted together with SRS request in group DCI. If the SRS resource sets are triggered in one DCI, the TPC should be updated at the beginning of the first SRS resource set, and the second SRS resource set keep the same updated close loop state. 
If the SRS resource sets are triggered in two DCIs, there’s 2 TPC commands transmitted as TPC bits are always present in group DCI. Even the gNB knows the TPC commands it sent, the gNB cannot know the actual transmit power of the SRS resources in the two sets. When transmit power of SRS exceeds maximum configured power, accumulation is stopped by the UE. Thus the gNB cannot always know the power offset between transmitted SRS resources in two sets. Then the gNB cannot recover proper DL channel. 
As the transmit power of the 2 SRS resource sets should keep the same. The update of the power control adjustment state shall occur at the beginning of the first triggered SRS resource set. Since the UE may not be able to identify which SRS resource is the first triggered and which is the second one, a fixed rule can be utilized. One simple way is that the SRS with lower index is defined as the first SRS resource set. 
Proposal 1: If two SRS resource sets are configured for antenna switching, and independent power control loop from PUSCH, the close loop adjustment state is updated at the beginning of the first transmitted SRS resource in SRS resource set with lower set index.
2.1 Text proposal on 38.213
------------------------------------------ Start of Text Proposal ----------------------------------------------
7.3
Sounding reference signals

For SRS, the linear value 
[image: image1.wmf])

,

,

(

ˆ

,

,

,

SRS

l

q

i

P

s

c

f

b

 of the transmit power 
[image: image2.wmf])

,

,

(

,

,

,

SRS

l

q

i

P

s

c

f

b

 on UL BWP 
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 of carrier 
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 of serving cell 
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 is split equally across the configured antenna ports for SRS. The UL BWP 
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 is the active UL BWP.
7.3.1
UE behaviour

If a UE transmits SRS on UL BWP 
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 of carrier 
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 of serving cell 
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 using SRS power control adjustment state with index 
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, the UE determines the SRS transmission power 
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---------------------------------------- Unchanged parts omitted --------------------------------------------
-
if higher layer parameter srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the update of the power control adjustment state for SRS transmission period 
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 occurs at the beginning of each SRS resource in the SRS resource set 
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; or if higher layer parameter srs-PowerControlAdjustmentStates indicates a separate power control adjustment state for SRS transmission and PUSCH transmissions, and two aperiodic SRS resource sets are configured for antenna switching,  the update of the power control adjustment state SRS transmission period 
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 occurs at the beginning of the first transmitted SRS resource in the SRS resource set 
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with lower set index; otherwise, the update of the power control adjustment state SRS transmission period 
[image: image18.wmf]i

 occurs at the beginning of the first transmitted SRS resource in the SRS resource set 
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------------------------------------------ End of Text Proposal ----------------------------------------------

3 Conclusions
In this contribution, we have the following conclusion:

Proposal 1: If two SRS resource sets are configured for antenna switching, and independent power control loop from PUSCH, the close loop adjustment state is updated at the beginning of the first transmitted SRS resource in SRS resource set with lower set index.
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