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<Start of Change>
[bookmark: _Toc78447708][bookmark: _Toc87881918][bookmark: _Toc99087383]5.2	SRS antenna switching
[bookmark: _Toc78447665][bookmark: _Toc87881919][bookmark: _Toc99087384]5.2.1	Agreements
Editor’s note: The final requirements have not been completed yet.
Draft CR for TxD SRS IL was agreed in draft CR R4-2206518 in RAN4#102e. It was agreed to use ΔPPowerClass = 3dB to cover the 3dB power loss for the main atenna caused by TxD capability or PC1.5 (TxD is assumed defaut support for this kind of UE), and when further indicated with SRS-TxSwitch capability ‘t1r2’ or ‘t1r4’ or ‘t1r1-t1r2’ or ‘t1r1-t1r2-t1r4’. The PCB intertion loss is covered by the ∆TRxSRS where 3dB or 4.5dB is reused for bands whose FUL_high is lower than the FUL_low of n79 or whose FUL_high is higher than the FUL_low of n79 respectively. 
[bookmark: _Toc78447666][bookmark: _Toc87881920][bookmark: _Toc99087385]5.2.2	Study process
Editor’s note: The discussion process has not been completed yet.
In RAN4#addition, the SRS antenna switching was discussed. The email summary is as in R4-2105440. The following agreements were captured:
Other Issues - Relation with SRS antenna switching
Proposals
Option 1: UE that supports transparent TxD can have antenna switching SRS configured in the same band.
Option 1a. The ∆TRxSRS needs to be increased by 3 dB overall except for the PC2 case which accommodates the use of PA with 3 dB lower power for SRS antenna switching. 
Option 1b. Other solutions or requirements.
Option 2: UE that supports transparent TxD can not have antenna switching SRS configured in the same band. 
Agreements: 
Option 1
Further confirm SRS
Requirements based on transmission from physical antenna connector and not by transparent TxD
Detailed requirements FFS

In RAN4#99-e, there is a specific agreed WF for SRS antenna switching requirements for TxD in R4-2107981, since this is a complicated issue that needs further discussion. The following agreements were captured:
In GTW, the following are agreed
SRS antenna switching which was targeted for DL CSI would not use UL antenna virtualization, i.e. UL TxD
SRS antenna switching functionality cannot be excluded for UE supporting TxD.
And Chair guidance: 
Leave discussion on concrete value for loss and how to combine Option 1 and 2 to further email discussion.
Agreed WF
Introduce PC1.5 to spec
Explicit introduce TxD for SRS antenna switching IL, but how to harmonize with the current SRS conditions are FFS, and the exact IL values are FFS
At least following PC2 UE architectures with TxD but without antenna virtualization for all antenna ports are to be analyzed in #100e
23PA+23PA
26PA+23PA
26PA+26PA
At least 1T2R, 1T4R, 2T4R and 1T4R/2T4R srs-TxSwitch are to be analyzed in #100e
A big CR will be used to capture the agreement in #100e together with other TxD issues.
[bookmark: _Hlk101339823]There are also more detailed background and reference paper in the WF. 
In RAN4#101-e, WF on SRS antenna switching requirements for TxD and PC1.5 was agreed in R4-2120065. The following agreements were captured:
Sub-Topic 3-1: use of ∆PPowerClass or 3 dB bigger IL
The following way forward is achieved: 
For TxD UE, the additional power reduction is introduced:
Option 1: ΔPPowerClass = 3 dB for “TxD UE”
The detailed condition for “TxD UE” depends on Sub-Topic 3-2. 
Option 2: Additional 3dB reduction is allowed for 1st SRS port for ∆TRxSRS:
FFS the impact on other SRS ports

Sub-topic 3-3: PC1.5 should be handled part of TxD for SRS IL or not.
The following agreement is achieved in GTW session (5th Nov, Friday)
Agreement: PC1.5 should be allowed extra 3dB only because of power class declaration

Sub-topic 3-4: Applicable clause for lower power SRS relaxation due to TxD
The following way forward is achieved: 
The applicable clause for lower SRS relaxation due to TxD should be implemented in: 
Option 1: Same as general, 6.2.4 (Ericsson, Oppo, Huawei)
Option 2: TxD suffix G (Samsung, ZTE, Qualcomm)

Sub-topic 3-5: SRS virtualization for other usages than antenna switching
The following way forward is achieved: 
FFS whether or not SRS antenna port virtualization by using 2TX antennas shall be applied for the following usages configured for SRS resource set (other than antennaSwitching):  
beamManagement
codebook
nonCodebook
FFS the case where SRS resource set is configured with the usage other than antennaSwitching, but contains the SRS resource which is shared with another SRS resource set configured for antennaSwitching. 
There are also more detailed background and reference paper in the WF.

In RAN4#101bis-e, R4-2202350 Draft R17 CR on SRS IL for TxD was discussed but not agreed but the following agreements were reached:
Agreement: 
During the specification work, RAN4 assumes that only UE supporting 23+23dBm for PC2 and 26+26dBm for PC1.5 shall report TxD.
If 6dBm relaxation is allowed for PC2, it can only be allowed for one port SRS, i.e., t1xxx
List all the possible configuration with one port.

Agreement: add power class 1.5 for Delta_T_RxSRS.

In RAN4#102-e, R4-2206518 Draft CR on SRS IL for NR TxD was agreed. Following agreements were reached.
Agreement: For Topic #3 and Topic #4, the following principles are agreed
For UE supporting mode 1 and indicating TxD per band, then 3dB relaxation will be applied.
For UE supporting mode 1 only, then 3dB relaxation won’t be applied.
TxD requirements do not apply to UE supporting mode 0 and mode 2 with full power TMPI

Agreement: 
The following changes for R4-2205224 are agreed
3dB when PC2 capable UE indicating txDiversity-r16 or PC1.5 [and SRS-TxSwitch capability ‘t1r1-t1r2’ or ‘t1r1-t1r2-t1r4’ and] applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching’ with configured SRS resources in each SRS resource set(s) consisting of one SRS port
Remove the following sentence from R4-2205224
3dB when UE indicating txDiversity-r16 and SRS-TxSwitch capability 't2r4' and applied during SRS transmission occasions with usage in SRS-ResourceSet set as ‘antennaSwitching’ with configured SRS resources as the second resource in each SRS resource set(s) consisting of two SRS ports;
In RAN4 spec, capture that PC1.5 implies TxD even if UE does not indicate TxD in UE capability.

<End of Change>

