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Introduction
Considerations and proposals on 8RX UE RF requirements are provided in this contribution.
Discussion
The WID [1] has the following objectives listed for 8RX:
[bookmark: OLE_LINK20][bookmark: OLE_LINK24]Enable 8Rx for CPE/FWA/vehicle/industrial devices [RAN4]
· Example bands:
· TDD bands: n41, n77/ n78
· FDD bands: n7
· [bookmark: OLE_LINK25]Note 1: the total number of example band should be limited to 3. n77/n78 are considered as one band during the study.
· Note 2: other bands to be introduced in the release independent way later on from Rel-18
· Note 3: specifying requirements for TDD bands has first priority
· Specify the UE RF requirements to support 8Rx
· Study and specify the requirements to support SRS antenna switching for t1r8, t2r8, t4r8
· Discussion on t4r8 shall start after at least one PC for 4Tx is completed
· NOTE: Requirements are specified with phase approach. Objectives with 1st priority are considered first.

WF From RAN4#106:
1 Topic#1: ΔRIB for 8Rx for TDD
Issue 1-1-1: Value of PDCCH aggregation level
· Proposals
· Option 1: AL=8 (Qualcomm [2], Xiaomi [3], Samsung [4])
· Option 2: AL as specified in the following table (DOCOMO [7])
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· Option 3: No assumption (Ericsson [12])
· Recommended WF
· Option 1: AL=8 
· Option 2: different AL depending on SCS/CBW as specified in the following tables:
· 2-a)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz



· 2-b)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz

	
	16
	CBW>15 MHz when SCS=15kHz
CBW>30 MHz when SCS=30kHz 
CBW>70 MHz when SCS=60kHz


· Option 3: No assumption
· Option 4: Further evaluate the difference between AL=4 and AL=8. There is no significant difference is identified, AL=4 will apply.

Issue 1-1-2: The number of PDCCH AL values 
· Proposals
· Option 1: RAN4 to specify 8Rx requirements under a single aggregation level. (MediaTek [11])

<Agreement in Main session>
RAN4 to specify 8Rx requirements under a single aggregation level for the same set of SCS/CBW if RAN4 agrees to have AL assumption.

Issue 1-1-3: Whether or not to specify PDCCH AL in RAN4 specification
· Proposals
· Option 1: Not specify (Qualcomm [2], DOCOMO [7])
· Recommended WF
· Discuss with issue 1-1-4.

Issue 1-1-4: Whether or not to inform PDCCH AL to RAN5
· Proposals
· Option 1: Yes (Qualcomm [2], Samsung [4], DOCOMO [7], MediaTek [11])
· Option 2: No (Ericsson [12])
· Recommended WF
· Discuss with issue 1-1-3.


Issue 1-2: Value of ΔRIB for 8Rx for n41/n77/n78/n79
· Proposals

	Company
	AL assumption
	n41
	n77/n78
	n79

	Qualcomm [2]
	8
	-4.5
	-

	Xiaomi [3]
	8
	-4.3

	Samsung [4]
	8
	-4.2 ~ -4.5

	OPPO [5]
	-
	-4.0 ~ -4.5

	vivo [6]
	4
	-4.0

	
	8
	-4.0 ~ -4.5

	DOCOMO [7]
	Depends on SCS/CBW
(Option 2 in issue 2-1-1)
	-4.4
	-4.3
	-4.3

	Huawei [8]
	-
	-4.0

	MediaTek [11]
	If AL is not changed
	-4.0

	Ericsson [12]
	No assumption
	-4.7
	-4.2

	
	
	-4.5



· Recommended WF
Need to fix the discussion on AL assumption first.

2 Topic#2: ΔTRxSRS
Issue 2-1-1: Value of ΔTRxSRS for antennas other than main branch for n41/n77/n78 for PC3
· Proposals

	Company
	[bookmark: _Hlk128546912]1T8R
(Agreed)
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	4.0
	4.0

	OPPO [5]
	
	3.5
	4.5 ~ 5.0

	DOCOMO [7]
	
	3.0
	4.0

	Huawei [8]
	
	4.5

	Ericsson [12]
	
	3.0
	4.0



<AH Agreement> 
Apply 4.0dB for 2T8R and 4.5dB 1T8R/2T8R
1. NOTE: 4.0dB for 1T8R was agreed in previous meeting.

Issue 2-1-2: Value of ΔTRxSRS for antennas other than main branch for n79 for PC3
· Proposals

	Company
	1T8R
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	6.0

	OPPO [5]
	5.5
	4.0
	6.0

	Huawei [7]
	7.0

	Ericsson [12]
	-
	4.5
	5.5

	
	-
	5.5



· Recommended WF
· FFS in next meeting

Issue 2-1-3: Value of ΔTRxSRS for antennas other than main branch for other PC than PC3
· Proposals (Qualcomm [2])
· Proposal 1: Specify ∆TRxSRS =4dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
· Proposal 2: Specify ∆TRxSRS =6dB for 1T8R, 2T8R, and 1T8R+2T8R bands whose FUL_high is higher than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16.  
· Proposal 3: Specify ∆TRxSRS =7dB for 1T8R, 2T8R, and 1T8R+2T8R for for whose FUL_high is lower than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
· Proposal 4: Specify ∆TRxSRS =9dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is higher than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.

<AH Agreement>
14. The same value with PC3 ∆TRxSRS applies
5. when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
14. The value 3dB larger than PC3 ∆TRxSRS applies
6. during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.


Issue 2-2: Value of ΔTRxSRS for the main branch
· Proposals
· Option 1: 1.5dB for PCMAX_L,f,c. (Huawei [8])
· Option 2: Zero (Nokia [1], Qualcomm [2], vivo [6], DOCOMO [7], Ericsson [12])

<Agreement in Main session>
Option 2

[bookmark: _Hlk131849793]Issue 2-3-1: Discussion on indication of ΔTRxSRS to NW
· Proposals
· Proposal 1: If SRS antenna switching enhancement is considered in terms of ΔTRxSRS, utilization of type 3 PHR should be considered as one of the options, while it still requires further study on if the current specifications can work as a better alternative. (Nokia [1])
· Proposal 2: In case actual ΔTRxSRS values are reported, the reported values shall be applied to configured transmitted power formula and the accuracy of the values shall be verified. (Nokia [1])
· Proposal 3: If there is interest on SRS IL reporting, then some kind of dynamic SRS IL reporting is necessary. (OPPO [5])
· Proposal 4: If the UE has accurate knowledge of its relaxation values ΔTRxSRS, then these values should be signaled to the network. (Lenovo [13])
· Proposal 5: If the UE does not have accurate knowledge of its relaxation values, then the UE should assist the gNB in determining these values with measurements (Lenovo [13])
<AH Agreement>
1. The revised LS discussed in AH is agreeable(R4-2303519)
1. http://10.10.10.10/ftp/RAN/RAN4/Inbox/R4-2303519.zip

Issue 2-3-2: Whether or not to introduce Indication of ΔTRxSRS to NW
· Proposals
· Option 1: Introduce (Qualcomm [2], Huawei [8], [Ericsson, Lenovo])
· It is beneficial to report some kind of information related to different insertion losses between receiving branches in order to improve the accuracy of DL CSI estimation. (Ericsson [12])
· Option 2: Not introduce ([vivo])
· It is prefer not to introduce the indication of ΔTRxSRS Reporting to the network, unless more clear benefit can be seen. (vivo [6])
· Recommended WF
· See Issue 2-3-1 

Issue 2-3-3: A draft LS for indication of ΔTRxSRS 
· Proposals
· Proposal 1:  If an LS is sent to RAN1, the content should make clear that the options being discussed in RAN4 are open and there is no agreement on resolution or priority in RAN4 at least at this stage. (Nokia [1])
· Proposal 2: Send an LS to RAN1 (Qualcomm [2])
· Proposal 3: Send LS to RAN1 and RAN2 for the identified UE SRS IL imbalance issue for triggering discussion on the introduction of UE report on SRS IL imbalance values both 4Rx and 8Rx. The details on how to inform the network of such UE SRS IL imbalance could be further studied.
· Our draft LS in R4-2301765 [10] can be discussed as a start. (Huawei [8])
· Recommended WF
· See Issue 2-3-1

Issue 2-3-4: Applicability to 2Rx/4Rx
· Proposals
· Proposal 1: Study the benefit of indication of ∆TRxSRS values per each branch for also 2RX and 4RX, and agree indication to be used for any number of RX for which benefits can be shown.(Qualcomm [2])
· Recommended WF
· FFS in future meeting.

3 Topic#3: ΔPPowerClass for SRS antenna switching for PCMAX_H,f,c
Issue 3-1-1: Discussion on whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals
· Proposal 1:The applicability of ΔPPowerclass from PCMAX_H,f,c.can be removed as long as removal of it does not create ambiguity with respect to Powerclass uses in each SRS transmission and does not enable antenna virtualization (Qualcomm [2])
· Proposal 2: Targeted scenario is PC2 UE with 26dBm+23dBm PA configuration (DOCOMO [7]).
<AH Agreement>
25. Further discuss how to address antenna virtualization issue.
3. Targeted scenario is PC2 UE with 26dBm+23dBm, and 26dBm+26dBm PA configuration. PC 1.5 is precluded in this WI.

Issue 3-1-2: Whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals
· Proposal 1: Remove (Huawei [8])
· For a PC2 capable UE with the support of TxD or a PC1.5 capable UE, if it further indicates the support of 1T8R AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 
· Proposal 2: Not remove (Ericsson [12])
· Recommended WF
· FFS in next meeting based on WF in issue 3-1-1.

Issue 3-2: Whether or not to endorse draft CR (Huawei [9])?
· Proposals
· Option 1: Yes (Huawei [9])
· Option 2: No
· Recommended WF
· Postpone in this meeting.

4 Topic#4: Others (guard period, release independence, FDD band)

Issue 4-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
· Proposals
· Option 1: Remove (Ericsson [12])
· Option 2: Do not remove (Qualcomm [2])
· Recommended WF
· FFS in next meeting.

Issue 4-2: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16 (Qualcomm [2])
· Option 2: Specify 8RX release independent from Rel-18 (MediaTek [11])
· Recommended WF
· FFS in next meeting.

Issue 4-3: Value of ΔRIB for 8Rx for n7
· Proposals
· Option 1: The difference of n7 and TDD bands could be 0.5 for ΔRIB,8R. (Samsung [4])
· Option 2: Adopt ΔRIB,8R=-4.7dB for band n7. (Ericsson [12])
· Recommended WF
· FFS in next meeting.

Issue 4-4: Which RF requirements to specify for 8Rx 
· Proposals
· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX. (Qualcomm [2])
· Proposal 2: TBA
· Recommended WF
FFS in next meeting.

Delta Rib for 8Rx 
PDCCH aggregation level
WF agreement [2]:
Issue 1-1-1: Value of PDCCH aggregation level
· Proposals
· Option 1: AL=8 (Qualcomm [2], Xiaomi [3], Samsung [4])
· Option 2: AL as specified in the following table (DOCOMO [7])
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz


· Option 3: No assumption (Ericsson [12])
· Recommended WF
· Option 1: AL=8 
· Option 2: different AL depending on SCS/CBW as specified in the following tables:
· 2-a)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz



· 2-b)
	Parameter
	Value
	Comment

	Aggregation level
	1
	CBW=10MHz when SCS=60kHz

	
	2
	CBW=15MHz when SCS=60kHz

	
	4
	CBW=5MHz when SCS=15kHz
CBW=10,15MHz when SCS=30kHz
CBW=20,25,30MHz when SCS=60kHz

	
	8
	CBW>=10 when SCS=15kHz
CBW>=20 when SCS=30kHz
CBW>=40 when SCS=60kHz

	
	16
	CBW>15 MHz when SCS=15kHz
CBW>30 MHz when SCS=30kHz 
CBW>70 MHz when SCS=60kHz


· Option 3: No assumption
· Option 4: Further evaluate the difference between AL=4 and AL=8. There is no significant difference is identified, AL=4 will apply.
Issue 1-1-3: Whether or not to specify PDCCH AL in RAN4 specification
· Proposals
· Option 1: Not specify (Qualcomm [2], DOCOMO [7])
· Recommended WF
· Discuss with issue 1-1-4.

Issue 1-1-4: Whether or not to inform PDCCH AL to RAN5
· Proposals
· Option 1: Yes (Qualcomm [2], Samsung [4], DOCOMO [7], MediaTek [11])
· Option 2: No (Ericsson [12])
· Recommended WF
· Discuss with issue 1-1-3.

Discussion:
In previous meeting most chipset companies were supporting AL=8 to be assumed. We have been consistently advocating AL=8 assumption for 8RX since the beginning of the WI. Briefly put, AL=8 assumption mitigates the risk of PDCCH being the bottleneck so hence with assumption of AL=8 the REFSENS can be specified more stringent that with AL=4.
We don’t see a need to specify the PDCCH AL level in RAN4 specs, it suffices to inform RAN5 on PDCCH AL.
Proposal 1: Option 1/PDCCH aggregation level =8 applies to 8Rx
Proposal 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8
Value of delta Rib for 8Rx
WF agreement [2]:
Issue 1-2: Value of ΔRIB for 8Rx for n41/n77/n78/n79
· Proposals

	Company
	AL assumption
	n41
	n77/n78
	n79

	Qualcomm [2]
	8
	-4.5
	-

	Xiaomi [3]
	8
	-4.3

	Samsung [4]
	8
	-4.2 ~ -4.5

	OPPO [5]
	-
	-4.0 ~ -4.5

	vivo [6]
	4
	-4.0

	
	8
	-4.0 ~ -4.5

	DOCOMO [7]
	Depends on SCS/CBW
(Option 2 in issue 2-1-1)
	-4.4
	-4.3
	-4.3

	Huawei [8]
	-
	-4.0

	MediaTek [11]
	If AL is not changed
	-4.0

	Ericsson [12]
	No assumption
	-4.7
	-4.2

	
	
	-4.5



· Recommended WF
Need to fix the discussion on AL assumption first.

Discussion:
This, together with PDCCH AL has been debated quite a bit in previous meeting, with almost all companies agreeing on PDCCH AL=8 and 4.3dB ΔRIB,8R in RAN4#105 and in RAN#106, which then did not achieve full consensus at the end.
Our standpoint is unchanged, in our view the ΔRIB,8R should be specified using PDCCH AL=8. There are more implementation challenges from going 4RX to 8RX than from going 2RX to 4RX, so in our view those challenges should be mitigated by increasing PDCCH detection probability by using PDCCH AL=8 in REFSENS test, similar to LTE. 
In case AL=8 is not specified, we will look at 8RX REFSENS differently. In case RAN4 will specify 8RX REFSENS with no assumption (=Implicitly AL=4 as per current RAN5 specs) or under the assumption of AL=4, our proposal for 8RX REFSENS is 3.8dB
Proposal 3: Specify ΔRIB,8R=4.5dB together with assumption of PDCCH AL=8 for 8RX REFSENS

ΔTRxSRS for 8Rx
Value of ΔTRxSRS for 8Rx
WF agreement [2]:
Issue 2-1-1: Value of ΔTRxSRS for antennas other than main branch for n41/n77/n78 for PC3
· Proposals

	Company
	1T8R
(Agreed)
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	4.0
	4.0

	OPPO [5]
	
	3.5
	4.5 ~ 5.0

	DOCOMO [7]
	
	3.0
	4.0

	Huawei [8]
	
	4.5

	Ericsson [12]
	
	3.0
	4.0



<AH Agreement> 
Apply 4.0dB for 2T8R and 4.5dB 1T8R/2T8R
1. NOTE: 4.0dB for 1T8R was agreed in previous meeting.

Issue 2-1-2: Value of ΔTRxSRS for antennas other than main branch for n79 for PC3
· Proposals

	Company
	1T8R
	2T8R
	1T8R/2T8R

	Qualcomm [2]
	6.0

	OPPO [5]
	5.5
	4.0
	6.0

	Huawei [7]
	7.0

	Ericsson [12]
	-
	4.5
	5.5

	
	-
	5.5



· Recommended WF
· FFS in next meeting

Issue 2-1-3: Value of ΔTRxSRS for antennas other than main branch for other PC than PC3
· Proposals (Qualcomm [2])
· Proposal 1: Specify ∆TRxSRS =4dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
· Proposal 2: Specify ∆TRxSRS =6dB for 1T8R, 2T8R, and 1T8R+2T8R bands whose FUL_high is higher than the FUL_low of n79 when the device is capable of power class 3 or power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16.  
· Proposal 3: Specify ∆TRxSRS =7dB for 1T8R, 2T8R, and 1T8R+2T8R for for whose FUL_high is lower than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.
· Proposal 4: Specify ∆TRxSRS =9dB for 1T8R, 2T8R, and 1T8R+2T8R for bands whose FUL_high is higher than the FUL_low of n79 during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.

<AH Agreement>
50. The same value with PC3 ∆TRxSRS applies
5. when the device is capable of power class 5 or power class 1.5 in the band, or when the device is capable of power class 2 in the band and ΔPPowerClass = 3 dB, or when UE indicating txDiversity-r16
50. The value 3dB larger than PC3 ∆TRxSRS applies
6. during SRS transmission occasions with configured SRS resources consisting of one SRS port when the device is capable of power class 2 in the band and ΔPPowerClass = 0 dB and not indicating txDiversity-r16.

Discussion:
Previous meeting made good progress in this topic.
There is an agreement to use 4dB for 1T8R and 2T8R, and 4.5dB for 1T8R/2T8R for bands up to n77. There is also an agreement to use the same principle for different power classes/TX Diversity as in current specifications.
In this meeting we need to agree the respective values for bands beyond n77 (n79).
Consistent with the agreements in previous meeting, we propose the following:
Proposal 4: ∆TRxSRS is 6dB for 1T8R and 2T8R, and 6.5dB for 1T8R/2T8R for bands beyond n77. Apply the same “+3dB”-principle as already agreed for bands up to n77 between different power classes/TX Diversity

Indication of ΔTRxSRS values to network
WF agreement [2]:
[bookmark: _Hlk127457283]Issue 2-3-1: Discussion on indication of ΔTRxSRS to NW
· Proposals
· Proposal 1: If SRS antenna switching enhancement is considered in terms of ΔTRxSRS, utilization of type 3 PHR should be considered as one of the options, while it still requires further study on if the current specifications can work as a better alternative. (Nokia [1])
· Proposal 2: In case actual ΔTRxSRS values are reported, the reported values shall be applied to configured transmitted power formula and the accuracy of the values shall be verified. (Nokia [1])
· Proposal 3: If there is interest on SRS IL reporting, then some kind of dynamic SRS IL reporting is necessary. (OPPO [5])
· Proposal 4: If the UE has accurate knowledge of its relaxation values ΔTRxSRS, then these values should be signaled to the network. (Lenovo [13])
· Proposal 5: If the UE does not have accurate knowledge of its relaxation values, then the UE should assist the gNB in determining these values with measurements (Lenovo [13])
<AH Agreement>
1. The revised LS discussed in AH is agreeable(R4-2303519)
1. http://10.10.10.10/ftp/RAN/RAN4/Inbox/R4-2303519.zip

Issue 2-3-2: Whether or not to introduce Indication of ΔTRxSRS to NW
· Proposals
· Option 1: Introduce (Qualcomm [2], Huawei [8], [Ericsson, Lenovo])
· It is beneficial to report some kind of information related to different insertion losses between receiving branches in order to improve the accuracy of DL CSI estimation. (Ericsson [12])
· Option 2: Not introduce ([vivo])
· It is prefer not to introduce the indication of ΔTRxSRS Reporting to the network, unless more clear benefit can be seen. (vivo [6])
· Recommended WF
· See Issue 2-3-1 

Issue 2-3-3: A draft LS for indication of ΔTRxSRS 
· Proposals
· Proposal 1:  If an LS is sent to RAN1, the content should make clear that the options being discussed in RAN4 are open and there is no agreement on resolution or priority in RAN4 at least at this stage. (Nokia [1])
· Proposal 2: Send an LS to RAN1 (Qualcomm [2])
· Proposal 3: Send LS to RAN1 and RAN2 for the identified UE SRS IL imbalance issue for triggering discussion on the introduction of UE report on SRS IL imbalance values both 4Rx and 8Rx. The details on how to inform the network of such UE SRS IL imbalance could be further studied.
· Our draft LS in R4-2301765 [10] can be discussed as a start. (Huawei [8])
· Recommended WF
· See Issue 2-3-1

Issue 2-3-4: Applicability to 2Rx/4Rx
· Proposals
· Proposal 1: Study the benefit of indication of ∆TRxSRS values per each branch for also 2RX and 4RX, and agree indication to be used for any number of RX for which benefits can be shown.(Qualcomm [2])
· Recommended WF
· FFS in future meeting.
Discussion:
We would like to wait for RAN1 response LS until working further on this, as the work needed greatly depends on the reply.
Proposal 5: RAN4 can wait RAN1 reply on indication of ΔTRxSRS
Other topics
ΔPpowerclass for PCMAX_H,f,c
WF agreement [2]:
Issue 3-1-1: Discussion on whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals
· Proposal 1:The applicability of ΔPPowerclass from PCMAX_H,f,c.can be removed as long as removal of it does not create ambiguity with respect to Powerclass uses in each SRS transmission and does not enable antenna virtualization (Qualcomm [2])
· Proposal 2: Targeted scenario is PC2 UE with 26dBm+23dBm PA configuration (DOCOMO [7]).
<AH Agreement>
60. Further discuss how to address antenna virtualization issue.
3. Targeted scenario is PC2 UE with 26dBm+23dBm, and 26dBm+26dBm PA configuration. PC 1.5 is precluded in this WI.

Issue 3-1-2: Whether or not to remove ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c 
· Proposals
· Proposal 1: Remove (Huawei [8])
· For a PC2 capable UE with the support of TxD or a PC1.5 capable UE, if it further indicates the support of 1T8R AS-SRS, the ΔPPowerClass=3dB applied for PCMAX_H,f,c should be removed. 
· Proposal 2: Not remove (Ericsson [12])
· Recommended WF
· FFS in next meeting based on WF in issue 3-1-1.

Issue 3-2: Whether or not to endorse draft CR (Huawei [9])?
· Proposals
· Option 1: Yes (Huawei [9])
· Option 2: No
· Recommended WF
Postpone in this meeting

Discussion:
We continue to be in generally ok with removing the ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c , but we also notice some companies have raised concerns on antenna virtualization and also concerns on which powerclass is actually used to transmit the SRS. We would like to receive more comments from both the proponents and companies who are objecting the removal.
Proposal 6: Proponents and objectors of removing the ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c should provide comments during RAN4#106bis which are captured in WF so that exact concerns on both sides are understood 

Remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
WF agreement [2]:
Issue 4-1: whether to remove or not the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
· Proposals
· Option 1: Remove (Ericsson [12])
· Option 2: Do not remove (Qualcomm [2])
· Recommended WF
· FFS in next meeting.
Discussion:
We don’t want to remove the guard period, so our proposal is option 2. This topic has actually been discussed under different context both in RAN1 and RAN4 earlier, without any changes to existing specifications.
Proposal 7: Option 2/Do not remove the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage

Release Independence
WF agreement [2]:
Issue 4-2: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16 (Qualcomm [2])
· Option 2: Specify 8RX release independent from Rel-18 (MediaTek [11])
· Recommended WF
· FFS in next meeting.
Discussion:
A very important feature related to NR TDD, SRS antenna switching is defined during several past releases; SRS antenna switching feature in Rel-15 with some antenna switching patters up to 4RX, more 4RX antenna switching patterns in Rel-16, and finally 8RX antenna switching patterns in Rel-17 specifications. 
In our view 8RX could be release independent from Rel-15 or Rel-16. Looking at the NR release timelines, Rel-16 ASN.1 was completed June 2020 so likely 8RX would not need to be release independent from Rel-15 but Rel-16 instead. In principle, features should be specified release independent from as early release as allowed by 3GPP specifications so in that sense we would be ok with Release 15 as well if requested by operators.
RAN4 is the release independence specification where it can specify from which releases onwards each feature is release independent. A feature cannot be specified to be release independent from earlier release than when it is specified in RAN1/RAN2. 8RX is specified in RAN1/RAN2 from Rel-15 so from that perspective there are no obstacles.
Note that each of the SRS antenna switching patterns are available from the releases they are specified, i.e. certain 4RX antenna switching patters from Rel-16 and 8RX antenna switching patters from Rel-17. This does not have impacts to release independence, as 8RX can be supported with e.g. 1T4R SRS (Rel-16) or with e.g. 1T6R or 1T8R SRS (Rel-17).
Proposal 8: Specify 8RX release independent from Rel-16
Which RF requirements to specify for 8RX	
WF agreement [2]:
Issue 4-4: Which RF requirements to specify for 8Rx 
· Proposals
· Proposal 1: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX. (Qualcomm [2])
· Proposal 2: TBA
· Recommended WF
FFS in next meeting.

This topic has not been discussed previously. In LTE 8RX, after some investigation to older documents and careful reading of the specification, it was discovered that only REFSENS is specified for 8RX [4]. In the LTE specification this is handled by notes for each RF requirement other than REFSENS. In our view it sufficient to specify only REFSENS requirement for 8RX, and do not specify ACS, Blocking, etc. To avoid adding a note to each RX requirement saying “The REFSENS power level is specified in Table 7.3.2-1a, Table 7.3.2-1b and Table 7.3.2 for two and four antenna ports, respectively”, it would be most straightforward to add text into chapter 7.2 stating that for 8RX, only REFSENS is specified.
Proposal 9: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX
Conclusion
Considerations of 8RX UE RF requirements were provided with the following observations and proposals.
Proposal 1: Option 1/PDCCH aggregation level =8 applies to 8Rx
Proposal 2: Inform RAN5 that 8RX REFSENS requirements are specified under assumption of PDCCH aggregation level=8
Proposal 3: Specify ΔRIB,8R=4.5dB together with assumption of PDCCH AL=8 for 8RX REFSENS
Proposal 4: ∆TRxSRS is 6dB for 1T8R and 2T8R, and 6.5dB for 1T8R/2T8R for bands beyond n77. Apply the same “+3dB”-principle as already agreed for bands up to n77 between different power classes/TX Diversity
Proposal 5: RAN4 can wait RAN1 reply on indication of ΔTRxSRS
Proposal 6: Proponents and objectors of removing the ΔPPowerClass for SRS antenna switching to PCMAX_H,f,c should provide comments during RAN4#106bis which are captured in WF so that exact concerns on both sides are understood 
Proposal 7: Option 2/Do not remove the guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage
Proposal 8: Specify 8RX release independent from Rel-16
Proposal 9: Specify only REFSENS for 8RX, and do not specify other RF requirements for 8RX 


Reference
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