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Introduction
This e-mail thread handle 8Rx UE RF requirements for Rel-18 FR1 RF enhancement WI[FR1_enh2_part3].
Discussion topics:
· Topic#1: Delta Rib for 8Rx
· Topic#2: ΔTRxSRS for 8Rx
· Topic#3: Other topics (ΔPpowerclass, guard period between two SRS resources, Release independence)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Open to collect companies’ comments for proposals
· 2nd round: Try to down select options and converge in WF discussion
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Huawei
	Xiang Gao
	gaoxiang74@huawei.com

	OPPO
	Jinqiang
	xingjinqiang@oppo.com

	Xiaomi
	Shengxiang
	guoshengxiang@xiaomi.com

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	ZTE
	Wubin Zhou
	Zhou.wubin@zte.com.cn

	Sony
	Olof Zander
	Olof.zander@sony.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Qualcomm
	Antti Immonen
	aimmonen@qti.qualcomm.com

	Ericsson
	Stefan Cerovic
	stefan.cerovic@ericsson.com

	Apple
	James Wang
	fucheng_wang@apple.com

	Verizon
	Zheng Zhao
	zheng.zhao@verizonwrieless.com

	CMCC
	Xiaoran ZHANG
	zhangxiaoran@chinamobile.com

	NTT DOCOMO
	Yuta Oguma 
	yuuta.oguma.yt@nttdocomo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Delta Rib for 8Rx
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216144
	Xiaomi
	Observation 1: the diversity gain between 4Rx and 8Rx should be lower than that between 2Rx and 4Rx for the same UE type.
Proposal 1: Only defining one set of ΔRIB,8R for CPE/FWA/vehicle/industrial devices is preferred
Proposal 2: it is proposed that for n41, n7 and n77/n78, the ΔRIB,8R is 4.5 dB and only targeted for CPE/FWA/vehicle/industrial devices.

	R4-2216163
	NTT DOCOMO INC.
	Observation 1: Existing ΔRIB requirements for LTE 8Rx of -4.0dB was derived considering handheld UE devices and limited UE size is one of the factors to decrease the gain of 8Rx requirements in reference sensitivity.
Observation 2: When deriving ΔRIB requirements for LTE 4Rx, RAN4 took into account the margin when REFSENS for 2Rx had been defined. It means that RAN4 considered absolute gain of 4Rx based on the following equation instead of just evaluating relative gain from 2Rx:
Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
Proposal: Evaluate absolute gain of 8Rx by using the following equation to derive Δ8Rx for FWA/CPE/vehicle/industrial devices:
 Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain


	R4-2216347
	Qualcomm Finland RFFE Oy
	Observation: Even LTE and NR are not 1-1 comparable, the 8RX delta specified in LTE can be considered as a starting point for NR 8RX discussions
Observation: RFFE IL for the chains 5/6/7/8 is not always better than that for the chains 1/2/3/4
Observation: Increasing PDCCH Aggregation level used in REFSENS could allow to improve NR ΔRIB,8R from the respective LTE value
Proposal: Specify PDCCH Aggregation level=8 for 8RX REFSENS
Proposal: Consider improving NR ΔRIB,8R from the respective LTE value if PDCCH Aggregation level=8 is specified to be used in 8RX REFSENS 


	R4-2216437
	OPPO
	Observation 1:    -4dB for delta RIB,8R was defined for LTE considering the IL differences among different Rx paths and similar issues exist in NR CPE/FWA and some factors could be worse while other factors could be better.

[bookmark: _Hlk110946527]Proposal 1:         Consider delta RIB,8R for NR CPE/FWA as -4.5dB.

	R4-2216872
	Ericsson Limited
	Proposal 1: For NR CPE devices the value of ΔRIB,8R should be even lower than -4dB (higher gain with 8Rx for NR CPE devices compared with LTE).



Open issues summary
Sub-topic 1-1
Sub-topic description: Assumption and pre-conditions for discussion of delta Rib for 8Rx.
Open issues and candidate options before e-meeting:
Issue 1-1-A: Set of delta Rib for 8Rx for CPE/FWA/vehicle/industrial devices
· Proposals
· Option 1: Only defining one set of ΔRIB,8R for CPE/FWA/vehicle/industrial devices is preferred (R4-2116144)
· Option 2: Other
· Recommended WF
· TBA

Issue 1-1-B: How to derive delta Rib for 8Rx
· Proposals
· Option 1: Evaluate absolute gain of 8Rx by using the following equation to derive Δ8Rx for FWA/CPE/vehicle/industrial devices: Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain (R4-2216163)
· Option 2: Other
· Recommended WF
· TBA

Issue 1-1-C: PDCCH aggregation
· Proposals
· Option 1: Specify PDCCH Aggregation level=8 for 8RX REFSENS (R4-2216347)
· Option 2: Other
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: Values of delta Rib for 8Rx. 
Open issues and candidate options before e-meeting:
Issue 1-2: Value of delta Rib for 8Rx
· Proposals
· Option 1: it is proposed that for n41, n7 and n77/n78, the ΔRIB,8R is 4.5 dB and only targeted for CPE/FWA/vehicle/industrial devices. (R4-2116144)
· Option 2: Consider improving NR ΔRIB,8R from the respective LTE value if PDCCH Aggregation level=8 is specified to be used in 8RX REFSENS (R4-2216347)
· Option 3: Consider delta RIB,8R for NR CPE/FWA as -4.5dB. (R4-2216437)
· Option 4: Proposal 1: For NR CPE devices the value of ΔRIB,8R should be even lower than -4dB (higher gain with 8Rx for NR CPE devices compared with LTE). (R4-2216872)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	XXXHuawei
	Issue 1-1-A
Agree on Option 1.
Issue 1-1-B
In general we are OK with Option 1. But since the proposal is mentioned about CBW, we would like to ask for clarification about whether we need to define specific 8Rx delta REFSENS for each CBW or follow the existing method, i.e. define a single 8Rx delta REFSENS for all CBW? If it is for the latter, we prefer to keep consistency with LTE on the value of implementation margin and diversity gain. (More analysis can be found in our comments for Issue 1-2)  

	OPPO
	Issue 1-1-A: Set of delta Rib for 8Rx for CPE/FWA/vehicle/industrial devices
Ok with Option 1.
Issue 1-1-C: PDCCH aggregation
Option 2. Regarding increase the aggregation level to 8, it can make the REFSENS looks good but it doesn’t change the REFSEN when it keeps same as 4Rx. Therefore, seems no enhancement.


	Xiaomi
	Issue 1-1-A
Agree on Option 1.

	Nokia
	Issue 1-1-A 
Clarification on Option 1 is needed since R4-2216144 says a following.
From our point of view, although the form factor for CPE/FWA/vehicle/industrial devices may be greatly improved compared with normal handset UE, there should be little difference in the form factor between them. Therefore, in order to simplify the spec, only defining one set of requirements for CPE/FWA/vehicle/industrial devices is preferred
From the above context, the proposal looks contradicting since the proposal says RAN4 will have one set of requirements for CPE/FWA/vehicle/industrial devices that means the set doesn’t include requirements for normal handset UE despite that fact that there is little difference. And if the proposal is agreed, it means RAN4 will have two sets of requirements. Is that correct understanding?
Issue 1-1-C
Option 2: What is the intention of this proposal? Is this just to make reference sensitivity for 8Rx look better than that for 4Rx? This is irrelevant to RF performance. In the field, network doesn’t know explicitly if UE has 2Rx, 4Rx or 8Rx, though the network may know indirectly it via e.g., some capabilities like mimo capability. In any case, if 8Rx UE has better sensitivity, then, it doesn’t need larger aggregation level, does it? We need to better understand the purpose of this proposal.  

	MediaTek
	Issue 1-1-A: Okay with Option 1.

	Xiaomi
	To Nokia: Thanks for your question. What we mean is that there should be little difference in the form factor among CPE/FWA/vehicle/industrial devices, smartphone is not included here.

	ZTE
	Issue 1-1-A: Okay with Option 1.
Issue 1-1-B: Does ‘diversity gain’ means 3dB(2Rx)+ΔRIB,8R?, For RX BW terms, it should be NRB*12*SCS.

	Sony
	Issue 1-1-A: Option 1.
Issue 1-1-B: No strong opinion, but it seems Option 1 requires more work. For example, is SNR scalable including baseband IM, and as ZTE points out, what diversity gain should be used.

	AT&T
	Issue 1-1-A: Set of delta Rib for 8Rx for CPE/FWA/vehicle/industrial devices
Option 1.

	Qualcomm
	Issue 1-1-A: OK with Option 1
Issue 1-1-B: Option 1 is the theoretical way to which ever bands REFSENS can be reverse-engineered. We are not sure if the group needs to agree to use this rigorous method, as we have reference 8RX REFSENS from LTE to which we can compare to.
Issue 1-1-C: Option 1
To Nokia’s question: The intention of this proposal was to improve PDCCH detection in baseband processing by increasing PDCCH AL, and hence due to better PDCCH detection to have smaller implementation margin which enables to specify better 8RX REFSENS delta than that specified in LTE.

	Ericsson
	Issue 1-1-A: We support Option 1
Issue 1-1-B: Option 2. For consistency, we prefer to keep the same method as for 4Rx and LTE 8Rx cases by directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain.

	Apple
	Issue 1-1-A: Option 1
Issue 1-1-B: Option 1 is used to derive the REFSENS which can be known after IM and diversity gain are determined. The ΔRib is only dependent on IM and diversity gain as all other parameters are independent of number of Rx.
Issue 1-1-C: Is there a reason that PDCCH aggregation level = 8 can only be applied to 8Rx but not 4Rx and 2Rx? More discussion may be needed 

	Verizon
	Issue 1-1-A: Option 1
Issue 1-1-C: More discussion may be needed

	CMCC
	Issue 1-1-A: OK with option1
Issue 1-1-B: Option 1 to drive sensitivity
Issue 1-1-C: It seems more discussion is needed. Our initial thinking is that it would be better to align the assumption with 4Rx/2Rx.


	NTT DOCOMO
	Issue 1-1-A
Regarding Nokia’s question, our understanding is that the proposal is to define one set of requirements forΔRIB,8R for CPE/FWA/vehicle/industrial devices. For handheld, different set of requirements may be introduced in the future, but not in this WI according to the current WID.

Issue 1-1-B
Thank you for all comments. Our intention is we would like to avoid the discussion just whether LTE delta 8Rx is reused or not since targeted UE type for LTE 8Rx includes handheld UE type and the LTE 8Rx discussion was done in several years ago. So, our proposal is to evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and performance gain compared to existing 2Rx REFSENS should be delta RIB for 8Rx.
To Huawei’s question, we have no intention to introduce CBW specific-delta 8Rx RIB. We are OK to follow the method to define one delta 8Rx RIB for all CBW.

Issue 1-1-C
We would like to further discuss. We have interests how much it can improve REFSENS, and whether there is any drawback.
And one clarification point is whether it is just an assumption of deriving the requirements or captured in anywhere in spec if we agree the proposal. 

	CHTTL
	Issue 1-1-A: 
Wondering whether some alignment between 4T and 8R (thread 128 and 129) needs to be align.


 
Sub topic 1-2 
	Company
	Comments

	HuaweiXXX
	Option 5, reuse 4dB from LTE.
Since more features, e.g., wider channel bandwidth, CA/DC…, need to be supported together for a NR UE, the implementation must be more complex than LTE, e.g., more RF components will be introduced which could be accompanied by more complex layouts. Thus we think the 8Rx delta REFSENS from LTE should be reused here. We don’t see convinced justifications based on detailed implementation analysis from the proponents of tightened value like 4.5dB.

	OPPO
	Issue 1-2: Value of delta Rib for 8Rx
Option 1 is ok and be the compromise.

	Xiaomi
	Option 1. This is compromise proposal, as in the last meeting, companies think there is improvement performance due to possible large form factor for CPE/FWA/vehicle/industrial devices.

	Nokia
	 Issue 1-2: Value of delta Rib for 8Rx
At least Option 2 is not acceptable. Before we agree with Option 1/3 in the end, we need to agree if we have two sets of requirements or not. Note that we don’t have an intention to stop discussing values. 

	MediaTek
	Issue 1-2: Value of delta Rib for 8Rx
NR features and bands combo are more complicate than LTE for UE. We can understand the reasons from option 5. We prefer to put Option 1 in square bracket (e.g., [4.5dB]) for further confirmation.  

	ZTE
	Option 1 with slight modification: 4.5dB--> -4.5dB

	Sony
	Option 1 (modified according to ZTE’s suggestion)

	AT&T
	Issue 1-2: Value of delta Rib for 8Rx
Prefer Option 4 since we think that the actual value for the improved delta_Rib value needs further discussion. We are OK to proceed with Option 1 in square brackets.

	Qualcomm
	Option 2. In case PDCCH aggregation is not changed, we propose Option 5 reuse LTE value of 4dB


	Ericsson
	We support Option 4, but OK with Option 1 and Option 3 as a starting point. Since handheld devices are precluded not only the form factor is bigger but also fewer operating bands and features need to be supported so there is more implementation freedom compared with LTE 8Rx case.

	Apple
	Reuse LTE value at 4 dB
The Rx antenna may be dispersed away from RF transceiver where the RF trace loss could be substantial. Though external LNAs will help reduce NF, we still need to consider different implementations. 

	Verizon
	We prefer both Option 4 or Option 5 (form Qualcomm).  

	CMCC
	We prefer option 1 with modification proposed by ZTE.

	CHTTL
	Support Option 4. 


 

CRs/TPs comments collection
For close-to-finalize Wis and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Issue 1-1-A: Set of delta Rib for 8Rx for CPE/FWA/vehicle/industrial devices
· Proposals
· Option 1: Only defining one set of ΔRIB,8R for CPE/FWA/vehicle/industrial devices is preferred (R4-2116144)(Huawei, OPPO, Xiaomi, MediaTek, ZTE, Sony, AT&T, Qualcomm, Ericsson, Apple, Verizon, CMCC)
· Option 2: Other
· Clarification is needed(Nokia)
· Alignment with thread [128](4Tx) is needed?(CHTTL)
Majority support option 1.
Clarification question on the number of set of requirements is raised, and an answer is provided.
Question whether alignment with thread [128] is needed or not is raised.
Tentative agreements:
Option 1.
Candidate options:
Recommendations for 2nd round:
Check if option 1 is agreeable with confirmation whether alignment with thread [128] is needed or not.


Issue 1-1-B: How to derive delta Rib for 8Rx
· Proposals
· Option 1: Evaluate absolute gain of 8Rx by using the following equation to derive Δ8Rx for FWA/CPE/vehicle/industrial devices: Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain (R4-2216163)(Huawei, CMCC, DCM)
· Intention is to avoid the discussion just whether LTE delta 8Rx is reused or not (DCM)
· Option 2: Other
· Question for clarification (Huawei, ZTE)
· CBW should be NRB*12*SCS.(ZTE)
· Wonder if it is needed to agree option 1(Sony, Qualcomm, Apple)
· No, keep consistency with LTE 4Rx and 8Rx discussion (Ericsson)
3 companies are OK with option 1. 1 company is not OK. 3 companies wonder if it is needed.
Several questions are raised. Answers are provided.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round with modification on proposal based on 1st round discussion.


Issue 1-1-C: PDCCH aggregation
· Proposals
· Option 1: Specify PDCCH Aggregation level=8 for 8RX REFSENS (R4-2216347) (Qualcomm)
· Option 2: Other
· It doesn’t change the REFSENS (OPPO)
· What is intention? (Nokia)
· More discussion is needed (Apple, Verizon, CMCC, DCM)

Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round:
· Whether/How PDCCH aggregation level=8 can improve REFSENS?
· PDCCH aggregation level = 8 can only be applied to 8Rx but not 4Rx and 2Rx?
· Whether it is just an assumption of deriving the requirements or captured in anywhere in spec if we agree the proposal.

	
	Issue 1-2: Value of delta Rib for 8Rx
· Proposals
· Option 1: it is proposed that for n41, n7 and n77/n78, the ΔRIB,8R is -4.5 dB and only targeted for CPE/FWA/vehicle/industrial devices. (R4-2116144)(OPPO, Xiaomi, ZTE, Sony, CMCC)
· Option 1A: [-4.5dB] (MediaTek, AT&T, Ericsson)
· Option 2: Consider improving NR ΔRIB,8R from the respective LTE value if PDCCH Aggregation level=8 is specified to be used in 8RX REFSENS (R4-2216347)(Qualcomm)
· Option 3: Consider delta RIB,8R for NR CPE/FWA as -4.5dB. (R4-2216437)
· Option 4: Proposal 1: For NR CPE devices the value of ΔRIB,8R should be even lower than -4dB (higher gain with 8Rx for NR CPE devices compared with LTE). (R4-2216872)(AT&T, Ericsson, Verizon, CHTTL)
· Option 5: -4.0dB(Huawei, Apple)
· Option5A: -4.0dB if PDCCH aggregation level is not changed(Qualcomm, Verizon?)
· Other
· Not option 2. Before we agree with Option 1/3 in the end, we need to agree if we have two sets of requirements or not(Nokia)

5 companies support option 1, and 3 companies is OK with option 1 with square bracket.
1 company support option 2.
4 companies support option 4.
2 companies support option 5, and 1 or 2 companies support option 5A.

Tentative agreements:
[-4.5dB] as a starting point.
Candidate options:
Recommendations for 2nd round:
Check if tentative agreements is agreeable.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Further discuss in WF.
Moderator’s note: The discussion in GTW and 2nd round were moved from draft WF to this e-mail discussion summary for future reference.
Issue 1-1-A: Set of delta Rib for 8Rx for CPE/FWA/vehicle/industrial devices

<GTW agreement in 14, Oct.>
Agreement:
· For both 4Tx and 8Rx
· Reuse existing component assumptions for handheld UE unless otherwise stated;
· No differentiation of CPE/FWA;
· FFS on
· Option 1:
· Vehicular UE should have high antenna isolation characteristics similar to CPE and FWA 
· One set of requirements for CPE/FWA/vehicle/industrial devices;
· Option 2:
· Vehicular UE has same antenna isolation as handheld UE (Previous agreement)
· Two set of requirements for CPE/FWA/vehicle/industrial devices;

Moderator’s view: How to consider this agreement for 8Rx discussion should be further discussed in each topic (e.g., delta Rib andΔTRxSRS).

Issue 1-1-B: How to derive delta Rib for 8Rx
<1st round discussion summary>
Issue 1-1-B: How to derive delta Rib for 8Rx
· Proposals
· Option 1: Evaluate absolute gain of 8Rx by using the following equation to derive Δ8Rx for FWA/CPE/vehicle/industrial devices: Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain (R4-2216163)(Huawei, CMCC, DCM)
· Intention is to avoid the discussion just whether LTE delta 8Rx is reused or not (DCM)
· Option 2: Other
· Question for clarification (Huawei, ZTE)
· CBW should be NRB*12*SCS.(ZTE)
· Wonder if it is needed to agree option 1(Sony, Qualcomm, Apple)
· No, keep consistency with LTE 4Rx and 8Rx discussion (Ericsson)

Moderator’s view: 3 companies are OK with option 1. 1 company is not OK. 3 companies wonder if it is needed. Several questions are raised. Proponent explain that their intention is to evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS, and they have no intention to introduce CBW specific-delta 8Rx RIB and OK to follow the method to define one delta 8Rx RIB for all CBW. This aspect can be further discussed.

<Recommended WF>
· Define one delta 8Rx RIB for all CBW
· Further discuss how to derive delta Rib for 8Rx in next meeting:
· Option 1: Evaluate achievable REFSENS for 8Rx for CPE/FWA/vehicle/industrial devices, and delta RIB for 8Rx should be performance gain compared to existing 2Rx REFSENS
· Option 2: Directly defining delta Rib for different bands while taking into account the implementation challenges and the diversity gain.
· Option 3: Other

	Company
	Comments

	Huawei
	More prefer Option 2. 

	OPPO
	Ok with WF.

	SoftBank
	We are fine with the WF. 

	Sony
	OK with WF

	Qualcomm
	OK with the first bullet of WF, and also OK if all options under second bullet are included as well

Question on the second bullet: Are we supposed to agree one of the three options for the WF together with agreeing one delta 8Rx RIB for all CBW now in this meeting, OR just agreeing the derivation of delta Rib for 8RX to be discussed in next meeting, and choosing one of the three options in next meeting?

	Ericsson
	OK with the WF, where we prefer Option 2.

	Apple
	Okay with first bullet. For the 2nd bullet, Option 1 and Option 2 do not seem to be mutually exclusive.

	CHTTL
	We are fine with the WF.



Moderator’s view after 2nd round:
It seems WF itself is agreeable.
To Qualcomm’s question, moderator’s understanding is that we are supposed to solve this issue on how to derive delta Rib in next meeting including PDCCH aggregation level issue. Hopefully, we try to agree Rib value for TDD bands in next meeting since we will need to also discuss 4T8R and 8Rx requirements for FDD bands in this WI. For clarification, we put “in next meeting” in 2nd bullet.

Issue 1-1-C: PDCCH aggregation
<1st round discussion summary>
Issue 1-1-C: PDCCH aggregation
· Proposals
· Option 1: Specify PDCCH Aggregation level=8 for 8RX REFSENS (R4-2216347) (Qualcomm)
· Option 2: Other
· It doesn’t change the REFSENS (OPPO)
· What is intention? (Nokia)
· More discussion is needed (Apple, Verizon, CMCC, DCM)


<GTW discussion in 14, Oct.>
Discussions:
OPPO: about PDCCH aggregation, it increases the value of requirements of REFSENS. We just think there is no enhancement from performance perspective.
Qualcomm: this kind of improvement. In previous meeting, we have discussions on whether there will be larger delta. Claim of no gain by increasing aggregation level is not true. 
Huawei: we support the proposal from Qualcomm to enlarge CCE during the test for PDCCH REFSENS. From our understanding it may reduce possibility pdcch becoming bottleneck. But it should be de-coupled from requirement.
Nokia: we do not agree the proposal which makes sensitivity look better but it does not change the pure RF requirements. In the field if network does not configure 8CCE, the performance cannot be achieved.
Apple: the discussion is to consider the refsens between 4Rx and 8Rx. The comparison should be done apple by apple. Thus we need the same assumption. The improvement happens when PDCCH is the bottleneck. Otherwise there is no help.
CMCC: agree with apple. Whether PDCCH is bottleneck should be identified. If PDCCH performance is better than PDSCH, then we need reconsider it.
Moderator: we need more discussion for the next meeting. We would like to create the way forward.

<Recommended WF>
Further discuss PDCCH aggregation level for deriving the value of delta Rib for FR1 8Rx:
· Option 1: PDCCH aggregation level = 8 applies to 8Rx
· Option 2: No need to define specific PDCCH aggregation level
· Option 3: Use same assumption for 4Rx discussion (Need to check if this is same with option 2 or not)
Further discuss if PDCCH is bottleneck or not for 8Rx REFSENS.

	Company
	Comments

	Huawei
	Support Option 1, but it should be clarified that it doesn’t mean NR 8Rx REFSENS can be better than LTE.

	OPPO
	Ok with WF. It seems Option 2 actually means Option 3, probably use Option 3 is more clear.

	Nokia
	Ok with the WF, though we don’t support Option 1.

	Qualcomm
	We are OK with the WF as it gives time for the companies to digest and evaluate the proposal of using PDCCH AL=8 for 8RX REFSENS

	Ericsson
	OK with the WF. If the SNR assumption for the PDSCH reception implies that the PDCCH decoding will be unreliable, then the aggregation level should be changed.

	Apple
	For all cases (2Rx, 4Rx, 8Rx), we need to make sure PDCCH would not be the bottleneck of the REFSENS.



Moderator’s view after 2nd round:
It seems WF itself is agreeable.
To Huawei’s comments, option 1 does not mention whether or not NR 8Rx REFSENS can be better than LTE, and WF suggests to further study. Moderator hopes the current description is OK to Huawei.  


Issue 1-2: Value of delta Rib for 8Rx
<1st round discussion summary>
Issue 1-2: Value of delta Rib for 8Rx
· Proposals
· Option 1: it is proposed that for n41, n7 and n77/n78, the ΔRIB,8R is -4.5 dB and only targeted for CPE/FWA/vehicle/industrial devices. (R4-2116144)(OPPO, Xiaomi, ZTE, Sony, CMCC)
· Option 1A: [-4.5dB] (MediaTek, AT&T, Ericsson)
· Option 2: Consider improving NR ΔRIB,8R from the respective LTE value if PDCCH Aggregation level=8 is specified to be used in 8RX REFSENS (R4-2216347)(Qualcomm)
· Option 3: Consider delta RIB,8R for NR CPE/FWA as -4.5dB. (R4-2216437)
· Option 4: Proposal 1: For NR CPE devices the value of ΔRIB,8R should be even lower than -4dB (higher gain with 8Rx for NR CPE devices compared with LTE). (R4-2216872)(AT&T, Ericsson, Verizon, CHTTL)
· Option 5: -4.0dB(Huawei, Apple)
· Option5A: -4.0dB if PDCCH aggregation level is not changed(Qualcomm, Verizon?)
· Other
· Not option 2. Before we agree with Option 1/3 in the end, we need to agree if we have two sets of requirements or not(Nokia)

 5 companies support option 1, and 3 companies is OK with option 1 with square bracket.
1 company support option 2.
4 companies support option 4.
2 companies support option 5, and 1 or 2 companies support option 5A.

<Recommendation from moderator>
For value of delta Rib for 8Rx, agree [-4.5dB] as a starting point.

<GTW discussion in 14, Oct.>
Qualcomm: we are not OK with [-4.5]. we accept [-4] or FFS and discuss the aggregation level.
Huawei: it is better to change [-4].
CHTTL: the agreement is for FWA/CPE only? One set or two sets of devices?
AT&T: best leave the values FFS.
Moderator: in WID, we capture CPE/FWA/Vehicular/industrial. So far we discuss the single set. 

<Recommended WF>
FFS delta Rib for 8Rx in next meeting.

	Company
	Comments

	Huawei
	We support [-4dB] for the value of delta Rib for 8Rx as a starting point.

	OPPO
	Ok with WF.

	SoftBank
	We are fine with the WF. 

	Nokia
	OK with the WF.

	Sony
	OK with WF

	Qualcomm
	Ok with the WF

	AT&T
	OK with the recommended WF from the moderator.

	Ericsson
	OK with the WF.

	CHTTL
	Ok with the WF



Moderator’s view after 2nd round:
It seems WF itself is agreeable as this suggest to further study.
While Huawei support [-4dB] in 2nd round, majority support [-4.5dB] in 1st round, so moderator still suggest to FFS in WF at this meeting.


Topic #2: ΔTRxSRS for 8Rx 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216347
	Qualcomm Finland RFFE Oy
	Proposal: For 1T8R and 2T8R, specify ΔTRxSRS=4dB (1dB more than for 4RX) for n77/n78 and ΔTRxSRS=6dB (1.5dB more than for 4RX) for n79 
Proposal: RAN4 should consider the options to indicate the actual ΔTRxSRS values to network, to mitigate system impact due to high ΔTRxSRS
Proposal: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R

	R4-2216437
	OPPO
	Observation 2:    SRS IL analysis should consider the Ils caused by switches, filters, the PCB trace/RF cable/routing losses, and also the PA impacts like TxD and PC2, etc.
Proposal 2:         The additional IL for t1r8 is 4dB @3.5GHz, and 5dB @4.9GHz when SRS transmits to the antenna other than the main antenna.
Proposal 3:         The additional IL for t2r8 is 3dB @3.5GHz, and 3.5dB @4.9GHz when SRS transmits to the antenna other than the main antennas.
Observation 3:    For UE with t2r8 and t1r8 SRS switch capabilities and also the capability of switched PA transmission, the SRS IL can be same as t2r8 SRS IL, i.e. 3dB @3.5GHz, and 3.5dB @4.9GHz.
Observation 4:    For UE with t2r8 and t1r8 SRS switch capabilities but without the capability of switched PA transmission, the SRS IL is 5dB@3.5GHz and 6dB@4.9GHz.
Observation 5:    Two approaches to handle UE with or without switched PA transmission in t2r8 and t1r8:
· One is to define new capability for switched PA transmission in t1r8 and introduce two requirements.
· The other is to define one requirement accommodate different implementations.

Proposal 4:         The additional IL for t2r8 and t1r8 is defined as 5dB@3.5GHz and 6dB@4.9GHz for all Ues.
Observation 6:    Non-zero IL for main antennas was raised considering the more complexed frontend design for 8Rx.


	R4-2216587
	Huawei, HiSilicon
	Observation 1: For t1r8/t28r AS-SRS, if single non-zero transmission power relaxation ΔTRxSRS still be applied for all branches other than the main branch, the actual SRS IL for each branch determined by UE implementation cannot be known by BS. Consequently the channel estimation accuracy at BS side will not be guaranteed and the overall network performance will be degraded.
Proposal 1: For t1r8/t28r AS-SRS, allow the UE for reporting multiple ΔTRxSRS values in order to cover all different Ils between the main branch and all other branches
Observation 2: For the SRS antenna switch capable 8Rx UE, more IL could be expected on the main branch. 
Proposal 2: Non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch.
· 1.5dB can be considered for PCMAX_L,f,c.  

	R4-2216872
	Ericsson Limited
	[bookmark: _Hlk115432522]Observation 1: The assumption on considering simultaneously the worst-case scenarios for the additional insertion losses originating from switches, filters and PCB trace/routing losses should be revisited.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1:
Sub-topic description: Value of ΔTRxSRS for antennas other than main antenna
Open issues and candidate options before e-meeting:
Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R
· Proposals
· Option 1: For 1T8R, specify ΔTRxSRS=4dB (1dB more than for 4RX) for n77/n78 and ΔTRxSRS=6dB (1.5dB more than for 4RX) for n79 (R4-2116347)
· Option 2: The additional IL for t1r8 is 4dB @3.5GHz, and 5dB @4.9GHz when SRS transmits to the antenna other than the main antenna. (R4-2216437)
· Recommended WF
· TBA
Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
· Proposals
· Option 1: For 2T8R, specify ΔTRxSRS=4dB (1dB more than for 4RX) for n77/n78 and ΔTRxSRS=6dB (1.5dB more than for 4RX) for n79 (R4-2116347)
· Option 2: The additional IL for t2r8 is 3dB @3.5GHz, and 3.5dB @4.9GHz when SRS transmits to the antenna other than the main antennas. (R4-2216437)
· Recommended WF
· TBA

Issue 2-1-C: Value of ΔTRxSRS for 8Rx for 1T8R and 2T8R
· Proposals
· Option 1: The additional IL for t2r8 and t1r8 is defined as 5dB@3.5GHz and 6dB@4.9GHz for all Ues. (R4-2216437)
· Option 2: Other
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description:  Indication of ΔTRxSRS values to network
Open issues and candidate options before e-meeting:
Issue 2-2: Indication of ΔTRxSRS values to network
· Proposals
· Option 1: RAN4 should consider the options to indicate the actual ΔTRxSRS values to network, to mitigate system impact due to high ΔTRxSRS  (R4-2116347)
· Option 2: For t1r8/t28r AS-SRS, allow the UE for reporting multiple ΔTRxSRS values in order to cover all different Ils between the main branch and all other branches. (R4-2216587)
· Option 3: Other
· Recommended WF
· TBA

Sub-topic 2-3
Sub-topic description:ΔTRxSRS for the first SRS resource and power relaxation for the main branch
Open issues and candidate options before e-meeting:

Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
· Proposals
· Option 1: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R (R4-2116347)
· Option 2: Other
· Recommended WF
· TBA

Issue 2-3-B: power relaxation for the main branch
· Proposals
· Option 1: Non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch. (R4-2216587)
· 1.5dB can be considered for PCMAX_L,f,c.  
· Option 2: Other
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
	Company
	Comments

	XXXHuawei
	First we would like to clarify that the delta value here is to define the relative IL difference between main branch (first SRS resource) and diversity branch (other SRS resource). The non-zero main branch IL that we proposed under Issue 2-3-B should be added on top of the aforementioned delta value in order to get the absolute IL of a specific branch.
Regarding the proposals, our preference is: 
Issue 2-1-A: Option 1
Issue 2-1-B: Option 1
Issue 2-1-C: Option 1

	OPPO
	Issue 2-1-A: Prefer Option 2 which is based on real design structure, regarding Option 1 which has larger IL, in our view can be optimized. But no against Option 1 if majority prefer it.
Issue 2-1-B: Prefer Option 2 which is based on real design structure, regarding Option 1 which has larger IL, in our view can be optimized. But no against Option 1 if majority prefer it.
Issue 2-1-C: Option 1, this cover the scenario that UE can support 2t8r and also the fallback of 1t8r.

	Xiaomi
	Issue 2-1-A and Issue 2-1-B:
We prefer option 1. As for 4Rx, the sameΔTRxSRS is used for 1T and 2T case, we would like to adapt the same approach.

	Nokia
	Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R
· Option 3: For 1T8R, specify ΔTRxSRS=4dB for n77/n78 and ΔTRxSRS=5dB for n79, i.e., min(Option 1, Option 2)
Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
· Option 2
Issue 2-1-C: Value of ΔTRxSRS for 8Rx for 1T8R and 2T8R
· Option 2: As one of the possible architectures, we understand assuming an architecture in Figure 4 in R4-2216437. 5/6 dB is so huge and allowing adding more number of switches to the front end. We wonder if implementing an architecture in Figure 2 is that much challenging or not. If not, it’s better to generate requirements based on the architecture in Figure 2. 

	ZTE
	n79 is not included in the WID, so we can discuss it in future.
(note the comments below are for n77/n78)
Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R
ΔTRxSRS=4dB (1dB more than for 4RX) for n77/n78 is fine. (Option 1 and 2 are the same for n77/n78)

Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
· Option 2 


	Sony
	Issue 2-1-A: Option 2
Issue 2-1-B: Option 2

	Qualcomm
	Issue 2-1-A: Option 1. Also ok to discuss Option 2 or some combinations of these two
Issue 2-1-B: Please note proposal in option 1 included the possibility of one PA being able to sound all branches, so hence that is not directly applicable. Our proposal was to use single value for all cases (1T8R, 2T8R, 1T8R+2T8R). If we specify requirements for 2T8R in a way that one PA is not supposed to sound all branches then we can further discuss the values
Issue 2-1-C Option 2. Our proposal was to use single value for all cases (1T8R, 2T8R, 1T8R+2T8R) which was 4dB at n77/n78 and 6dB at n79. We need to discuss if there is benefit to specify different requirements for 1T8R, 2T8R and 1T8R+2T8R.


	Ericsson
	Large ΔTRxSRS differences between transmission and reception ports will be exacerbated by different antenna element gains as the gNB measures the resulting radiated SRS power per SRS port(s). This degrades the reciprocal CSI-RS estimation (and may thus degrade DL-MIMO performance, e.g. possibility to have more than 4 layers). As the number of components (switches, filters etc.) grows the assumption that each one of them performs simultaneously in the worst-case scenario from the additional insertion loss perspective becomes less realistic. Thus, in our view:
Issue 2-1-A: We propose to add “Option 3: Other” and evaluate the insertion loss not necessarily in the worst-case conditions.
Issue 2-1-B: Same as Issue 2-1-A. Moreover, in the analysis made for Option 1 we don’t think that it is correct to assume “no PA switching”, as that could only be a fallback case for 1T8R+2T8R and thus relevant to Issue 2-1-C. 
Issue 2-1-C: Option 2 where the insertion loss should be evaluated not necessarily in the worst-case conditions.


 
Sub topic 2-2 
	Company
	Comments

	XXXHuawei
	From our understanding, the same purpose, i.e. enable network to acquire the actual IL value, is pursued by Option 1 and Option 2. 
· The single ΔTRxSRS in the specification is for the purpose of measurement. But in field, the accuracy of channel estimation @ network will be impacted since the different IL of each UE RF branch. Compensation cannot be introduced by network because the actual IL of each UE RF branch is absent, thus the overall performance will be degraded. In this regard, we need to further discuss how to convey this information from UE to network.
· Besides, evaluation in RAN4 is needed in order to figure out how big the gain will be considering different IL imbalance. More details on the simulation assumption can be further discussed. Alternatively, since RAN1 has already discussed on the physical layer design of 8r AS-SRS, at least we can ask them about the necessary information, e.g. simulation assumption and/or conclusion, on this IL imbalance issue. 

	OPPO
	In our view there is no need for such complex reporting. The SRS IL is for the relative additional IL of diversity antennas comparing to main antennas, though different antennas may have different ILs but this is implementation dependent. Even UE report the SRS IL for each antenna, not sure how NW to mapping the values to each antenna/channel since the antennas used in the UE is transparent to NW (mapping from antenna port to real antenna is unknow to NW). And if we further consider the antenna switching due to human body impacts then this SRS IL will be changed. Considering these aspects it seems difficult for NW to compensate the SRS IL in the channel estimation.

	Nokia
	Option 3: We need more discussion on this. What is additional benefit to report values given that a network would be able to know Pcmax which is bounded with consideration of ΔTRxSRS. The final achievable max power is decided by the UE within a boundary(Pcmax_low and Pcmax_high). 

	Qualcomm
	Options 1 and 2 seem to tackle pretty much the same aspect. The group should agree on provide analysis and/or LS to RAN1 on the benefits of indicating the ΔTRxSRS values 

	Ericsson
	We are OK with both Option 1 and Option 2. Since different sets of antennas share the similar conditions from the IL perspective, the UE would not necessarily have to report one ΔTRxSRS value per antenna, but it could report e.g. two or three ΔTRxSRS values in total.

	Apple
	The minimum requirements should be discussed first. The Tx IL is not necessarily equivalent to Rx IL. The benefit of Tx IL reporting is subject to further discussions.


 
Sub topic 2-3
	Company
	Comments

	XXXHuawei
	Issue 2-3-B
As we have explained in our paper R4-2216587, when we consider a certain type of NR UE implementation, more IL could be expected on the main branch than 4Rx due to the fact that different RF switch could be implemented (Also keep in mind that such design will also incorporate different NR features but not only AS-SRS. This may impact the choice of e.g. the type and/or position of RF switch). 
For 2Tx case, our example on one type of typical implementation is:
[image: ]
For 1Tx case, our example on one type of typical implementation is:
[image: ]
As we can observe, the RF switch with higher IL could be implemented to support AS-SRS under 8Rx (SPDT -> SP4T for 2Tx case and ‘SP4T -> SP8T’ for 1Tx case):
[image: ]
The example from R4-2216347 (by QC), if our understanding is correct, could also be used to justify this issue:
[image: ]
[image: ]
As depicted in this diagram, even the two main branches will have IL imbalance issue. In conclusion, we think non-zero IL on main branch cannot be ignored when we consider 8Rx.

	OPPO
	Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
Option 1 is ok, 0dB ΔTRxSRS IL is assumed in 4Rx/2Rx cases.
Issue 2-3-B: power relaxation for the main branch
It is understood that the 8Rx will cause additional IL comparing to 4Rx/2Rx in the main antenna, we are open for specifying non zero values though usually this need to be considered in the calibration and PA control.

	Xiaomi
	Issue 2-3-B: power relaxation for the main branch
We support the analysis from Huawei on the additional IL for the main antenna.

	Nokia
	Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
· Support option 1
Issue 2-3-B: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
· Option 2: if we follows Option 1, it seems we need to relax MOP itself. It is really not reasonable to lose UL power at the cost of increasing of number of Rx antennas. 



	AT&T
	Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
Option 1.
Issue 2-3-B: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
Option 2. We agree with Nokia’s assessment that is not reasonable to lose UL power at the cost of increasing the number of Rx antennas. The link is always UL limited.

	Qualcomm
	Issue 2-3-A: Option 1. 
Issue 2-3-B: Option 2: In our view, the real delta in 4RX SRS vs 8RX SRS can be optimised in real designs in RF FE planning.

	Ericsson
	Issue 2-3-A: We support Option 1.
Issue 2-3-B: We support Option 2 as we prefer not to introduce a relaxation to the main branch. For 1T8R case, as it is shown in R4-2216437 (by OPPO), it is not necessary to use SP8T switch (i.e. the main branch could be connected to SP4T). For 2T8R case, in the same contribution it is shown how both main branches could be connected to DP4T switches and thus be balanced.

	Apple
	Are Issue 2-3-A and Issue 2-3-A related, meaning that the first SRS resource is sent over the main branch?



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R
· Proposals
· Option 1: For 1T8R, specify ΔTRxSRS=4dB (1dB more than for 4RX) for n77/n78 and ΔTRxSRS=6dB (1.5dB more than for 4RX) for n79 (R4-2116347)(Huawei, Xiaomi, ZTE, Qualcomm)
· Option 2: The additional IL for t1r8 is 4dB @3.5GHz, and 5dB @4.9GHz when SRS transmits to the antenna other than the main antenna. (R4-2216437)(OPPO, ZTE, Sony)
· Option 3: For 1T8R, specify ΔTRxSRS=4dB for n77/n78 and ΔTRxSRS=5dB for n79, i.e., min(Option 1, Option 2)(Nokia)
· Option 4: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)
· Other
· The proposal is relative value compared to main antenna(Huawei)
· n79 is not in the WID(ZTE)

It is pointed out that n79 is not in the scope of WID.
For n77/n78, 7 companies is OK with 4.0dB. 1 company suggest option 4.

Tentative agreements:
[4.0dB] forΔTRxSRS for 8Rx for 1T8R for n77/n78 as a starting point.
Candidate options:
Recommendations for 2nd round:
Check if tentative agreement is agreeable.
Check if [4.0dB] is also applicable to n41 which is a target band in the WID.
No further discussion on n79 since it is not in the WID.

Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
· Proposals
· Option 1: For 2T8R, specify ΔTRxSRS=4dB (1dB more than for 4RX) for n77/n78 and ΔTRxSRS=6dB (1.5dB more than for 4RX) for n79 (R4-2116347)(Huawei, Xiaomi)
· Option 2: The additional IL for t2r8 is 3dB @3.5GHz, and 3.5dB @4.9GHz when SRS transmits to the antenna other than the main antennas. (R4-2216437)(OPPO, Nokia, ZTE, Sony)
· Option 3: use single value for all cases (4dB for n77/n78 for 1T8R, 2T8R, 1T8R+2T8R)(Qualcomm)
· Option 4: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)
· Other
· it is correct to assume “no PA switching”, as that could only be a fallback case for 1T8R+2T8R and thus relevant to Issue 2-1-C (Ericsson)
· n79 is not in the WID(ZTE)
It is pointed out that n79 is not in the scope of WID.
For n77/n78, 2 companies support 4.0dB. 4 companies support 3dB.
1 company support option 3, and 1 company support option 4.

Tentative agreements:
[3.5dB] forΔTRxSRS for 8Rx for 1T8R for n77/n78 as a starting point.

Candidate options:
Recommendations for 2nd round:
Check if tentative agreement is agreeable.
Check if [3.5dB] is also applicable to n41 which is a target band in the WID.
No further discussion on n79 since it is not in the WID.

Issue 2-1-C: Value of ΔTRxSRS for 8Rx for 1T8R and 2T8R
· Proposals
· Option 1: The additional IL for t2r8 and t1r8 is defined as 5dB@3.5GHz and 6dB@4.9GHz for all Ues. (R4-2216437)(Huawei, OPPO)
· Option 2: Other
· 5/6dB is So huge. Wonder if architecture in figure 2 in R4-2216437 is challenging or not (Nokia) 
· use single value for all cases (4dB for n77/n78 for 1T8R, 2T8R, 1T8R+2T8R)(Qualcomm)
· he insertion loss should be evaluated not necessarily in the worst-case conditions.
2 companies support option 1.
3 companies are not OK with opton 1.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round to collect further companies’view.

	Sub-topic#2-2
	Issue 2-2: Indication of ΔTRxSRS values to network
· Proposals
· Option 1: RAN4 should consider the options to indicate the actual ΔTRxSRS values to network, to mitigate system impact due to high ΔTRxSRS  (R4-2116347)(Huawei, Qualcomm, Ericsson)
· Option 2: For t1r8/t28r AS-SRS, allow the UE for reporting multiple ΔTRxSRS values in order to cover all different Ils between the main branch and all other branches. (R4-2216587) (Huawei, Qualcomm, Ericsson)
· Option 3: Other
· No need(OPPO)
· Need more discussion(Nokia, Apple)
3 companies support option 1/2.
3 companies need more discussion.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round to collect further companies’ view.


	Sub-topic#2-3
	Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
· Proposals
· Option 1: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R (R4-2116347)(OPPO, Nokia, AT&T, Qualcomm, Ericsson)
· Option 2: Other
· Question on relation with issue 2-3-B(Apple)
5 companies support option 1.
1 company have a question on relation with issue 2-3-B.
Tentative agreements:
Option 1.
Candidate options:
Recommendations for 2nd round:
Check if option 1 is agreeable with checking question from Apple.

Issue 2-3-B: power relaxation for the main branch
· Proposals
· Option 1: Non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch. (R4-2216587)(Huawei, OPPO, Huawei, )
· 1.5dB can be considered for PCMAX_L,f,c.  
· Option 2: Other
· Not support Option 1. (Nokia, AT&T, Ericsson)
· Option 1 seems to relax MOP (Nokia, AT&T)
· he real delta in 4RX SRS vs 8RX SRS can be optimised in real designs in RF FE planning (Qualcomm)
· Question on relation with issue 2-3-B(Apple)
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round to collect further companies’ view.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Further discuss in WF.
Moderator’s note: The discussion in GTW and 2nd round were moved from draft WF to this e-mail discussion summary for future reference.
Issue 2-1-A/B/C: Value of ΔTRxSRS for 8Rx
<1st round discussion summary>
Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R
Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
Issue 2-1-C: Value of ΔTRxSRS for 8Rx for 1T8R and 2T8R

	ΔTRxSRS
	bands
	Value[dB]
	Number of supporting companies
	Notes

	1T8R
	n77/n78
	4.0
	7 
	

	
	
	Other
	1 
	Evaluate the insertion loss not necessarily in the worst-case conditions

	
	n79
	-
	-
	Not in WID

	2T8R
	n77/n78
	3.5
	4
	

	
	
	4.0
	3
	

	
	
	Other
	1 
	Evaluate the insertion loss not necessarily in the worst-case conditions

	
	n79
	-
	-
	Not in WID

	1T8R and 2T8R
	n77/n78
	5.0
	2
	

	
	
	4.0
	1
	

	
	
	Other
	2
	5.0 is so huge
Evaluate the insertion loss not necessarily in the worst-case conditions

	
	n79
	-
	-
	Not in WID




<Recommendation from moderator>
Issue 2-1-A: Value of ΔTRxSRS for 8Rx for 1T8R

<GTW agreement in 14, Oct.>
Agreement
· Agree [4.0dB] forΔTRxSRS for 8Rx for 1T8R for n77/n78/[n41] as a starting point.

Issue 2-1-B: Value of ΔTRxSRS for 8Rx for 2T8R
Further discuss the following options for n77/n78/n41:
Option 1: 4.0 dB (Huawei, Xiaomi, Qualcomm)
Option 2: 3.0 dB (OPPO, Nokia, ZTE, Sony))
Option 3: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)


Issue 2-1-C: Value of ΔTRxSRS for 8Rx for 1T8R+2T8R
Further discuss the following options for n77/n78/n41:
Option 1: 5.0 dB (Huawei, OPPO)
Option 2: 4.0 dB (Qualcomm)
Option 3: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)
Option 4: Other (Nokia)

Moderator’s suggestion: Considering package of issues 2-1-B and 2-1-C, agree [4.0dB] forΔTRxSRS for 8Rx for 2T8R and 1T8R+2T8R as a starting point, meaning that take a larger value for issue 2-1-B and a smaller value for issue 2-1-C. And this may simplify the spec as suggested by Qualcomm.

<Recommended WF>
Check if it is agreeable or not: [4.0dB] forΔTRxSRS for 8Rx for 2T8R and 1T8R+2T8R as a starting point.
Further discuss the following options for ΔTRxSRS for 8Rx for  2T8R and 1T8R+2T8R for n77/n78/n41 in next meeting:
· For 2T8R
· Option 1: 4.0 dB (Huawei, Xiaomi, Qualcomm)
· Option 2: 3.0 dB (OPPO, Nokia, ZTE, Sony))
· Option 3: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)
· For 1T8R+2T8R
· Option 1: 5.0 dB (Huawei, OPPO)
· Option 2: 4.0 dB (Qualcomm)
· Option 3: Evaluate the insertion loss not necessarily in the worst-case conditions (Ericsson)
· Option 4: Other (Nokia)
For n79, interested companies are encouraged to bring their preference on whether 8Rx for n79 should be discussed in this WI in next meeting.

	Company
	Comments

	Huawei
	For 2T8R, we are OK with the recommended WF. But for 1T8R+2T8R case, we support the original Option 1. i.e. 5dB as the starting point since the RF implementation could be more complex than 2T8R.

	OPPO
	Thanks moderator for the WF, but we would like to keep it open especially for UE with 1T8R/2T8R capability which is the most challenging scenario in implementation. We have tried hard to optimize the proposed architecture in our paper, but still we see the IL is large due to many Rx antennas to switch and the IL of switches are higher. If moderator would like to give some preliminary value for next meeting discussion, we would like to propose use the larger value:
· [4.0dB] forΔTRxSRS for 8Rx for 2T8R as a starting point.
· [5.0dB] forΔTRxSRS for 8Rx for 1T8R+2T8R as a starting point.
If this is not agreeable, we are also ok to keep all values for further down selection.

For the n79, we suggest to also define it which is a general requirement for 8Rx feature, otherwise, it can only be applied for bands below n77/n78. And the proposals from companies seems all below 6dB which can be further discussed in next meeting.

	ΔTRxSRS
	bands
	QC
	OPPO

	1T8R
	n77/n78
	4
	4

	
	n79
	6
	5

	2T8R
	n77/n78
	4
	3

	
	n79
	6
	3.5

	1T8R and 2T8R
	n77/n78
	4
	5

	
	n79
	6
	6


And for the comment in 1st round about not use the worst case for SRS IL analysis. In our understanding, the proposals are based on implementation architectures where the different SRS IL exists in physics and no much differences among the diversity antennas. Therefore, this is not the case that antennas’ SRS IL are spread and choose the largest value among them. The SRS IL proposed are necessary.


	Sony
	OK with WF

	Qualcomm
	OK with WF. We note that this requirement has quite a bit of uncertainties, as different implementations may in some case require large deltas for some of the branche(s). We are open to discuss further. An another note, regarding to the table OPPO shows above; Our proposal was to specify one requirement for n77/n78 1T8R/2T8R and 1T8R+2T8R (4dB) which elaborates the differences seen for n77/n78 and especially for n79.

	Ericsson
	To OPPO: Thank you for referring to our concern on using the worst-case SRS IL in the analysis. In your contribution R4-2216437 in Table 2 there is a “Note1: Component IL is varying at different frequency point of the band, max IL in the band under normal condition is used.”. Could you please clarify what is meant by “max IL” if it is not the worst case (spec value)? On the other hand, in QC contribution R4-2216347 in clause 2.2.2 it is clearly stated “The following RFFE IL parameters are used. They are in worst case conditions.”. Regarding the differences between the antennas, our main concern is the difference between the antennas that is on top of the allowed minimum requirement as measured at the antenna connector. Example: comparing the main and diversity paths, the difference in the antenna gain between the T and R antennas is added to the allowed IL difference between the T and R paths. If the latter is excessive, then the allowed difference between T and R antenna strength as measured by the gNB can be very large.
As a starting point, for 2T8R we prefer to have [3.5dB] for ΔTRxSRS as the average between the values from QC and OPPO analyses. For 1T8R+2T8R we are OK with the proposal of [4dB].



Moderator’s view after 2nd round:
For n77/n78/n41, it seems that recommended WF provided at beginning of 2nd round is not agreeable. 
Companies have still different view.
So, moderator suggests to keep possible options in WF.

For n79, since n79 is currently not included in the WID, moderator’s understanding is that we firstly decide if we should include n79 in this WI. Moderator suggests to include it as one of discussion points in next meeting.


Issue 2-2: Indication of ΔTRxSRS values to network
Issue 2-2: Indication of ΔTRxSRS values to network
· Proposals
· [bookmark: _Hlk116716565]Option 1: RAN4 should consider the options to indicate the actual ΔTRxSRS values to network, to mitigate system impact due to high ΔTRxSRS  (R4-2116347)(Huawei, Qualcomm, Ericsson)
· Option 2: For t1r8/t28r AS-SRS, allow the UE for reporting multiple ΔTRxSRS values in order to cover all different Ils between the main branch and all other branches. (R4-2216587) (Huawei, Qualcomm, Ericsson)
· Option 3: Other
· No need(OPPO)
· Need more discussion(Nokia, Apple)
3 companies support option 1/2.
3 companies need more discussion.

<Recommended WF>
Further discuss whether indication of ΔTRxSRS values from UE to network is introduced or not: 
Option 1: Yes (introduce)
Option 2: No
Further discuss signalling design.
Further discuss how NW to utilize this reporting.


	Company
	Comments

	Huawei
	Support to introduce such kind of signaling, but more discussion on the detail along with more evaluation inputs can be expected in the next meeting. 

	OPPO
	We are ok to further discuss this topic in next meeting. But not ok with “Further discuss signaling design” for the time being, this is premature to consider signaling aspects.

Based on implementation architectures proposed in this meeting, we see the SRS IL exists in physics and are necessary values. And the diversity antennas share the same problem of additional SRS IL, no much difference among them is foreseen. 

Though companies can choose other architectures to implement, we doubt the possibility of large optimization than the values proposed. If there are large optimized values, we would like to learn how this could be achieved from other companies. If there is small optimized value like around 1dB, we see no much value of this reporting.

	Nokia
	We have the similar view with OPPO. We would like to better understand the benefit of the signalling first. We would like to understand the benefit of the singlaling over the Pcmax reporting which must reflect the amount of actual delta TRX somehow.

	Qualcomm
	Support to introduce the signaling (Option 1). Based on comments above, analysis on the benefits of such signaling need to be provided in next meeting.

	Ericsson
	OK with the WF, where we prefer Option 1.



Moderator’s view after 2nd round:
Moderator suggests to remove “Further discuss signalling design” since two companies have concerns.
Other parts seems agreeable.

Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
<1st round discussion summary>
Issue 2-3-A: ΔTRxSRS for the first SRS resource in 1T8R and 2T8R
· Proposals
· Option 1: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R (R4-2116347)(OPPO, Nokia, AT&T, Qualcomm, Ericsson)
· Option 2: Other
· Question on relation with issue 2-3-B(Apple: Are Issue 2-3-A and Issue 2-3-A related, meaning that the first SRS resource is sent over the main branch?)
5 companies support option 1.
1 company have a question on relation with issue 2-3-B.


<Recommended WF>
Check if option 1 is agreeable with checking question from Apple.
Agree option 1:
Option 1: 0dB ΔTRxSRS shall apply for the first SRS resource in 1T8R and 2T8R

	Company
	Comments

	Huawei
	Option 1, even though we think there is no need to have this agreement. And sorry if there is any misunderstanding due to lacking of some necessary clarifications.
From the spec, we understand ΔTRxSRS is defined for each SRS resource other the first one, it reflects the power imbalance (which must be a relative value) between the branches which are used to transmit those two SRS resources, respectively. So of course the ΔTRxSRS of the first SRS resource comparing to itself is ZERO.

	Nokia
	Option 1

	Qualcomm
	OK with Option1 

	Ericsson
	OK with the proposed WF to agree on Option 1, we agree with Huawei.



Moderator’s view after 2nd round:
Option 1 seems agreeable.
Moderator updates recommended WF to agree option 1.

Issue 2-3-B: power relaxation for the main branch
Issue 2-3-B: power relaxation for the main branch
· Proposals
· Option 1: Non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch. (R4-2216587)(Huawei, OPPO, Huawei, )
· 1.5dB can be considered for PCMAX_L,f,c.  
· Option 2: Other
· Not support Option 1. (Nokia, AT&T, Ericsson)
· Option 1 seems to relax MOP (Nokia, AT&T)
· he real delta in 4RX SRS vs 8RX SRS can be optimised in real designs in RF FE planning (Qualcomm)
· Question on relation with issue 2-3-B(Apple)

<Recommended WF>
Further discuss whether non-zero transmission power relaxation for the main branch shall be applied for the 8Rx UE that capable of SRS antenna switch:
· Option 1: Yes (non-zero)
· Option 2: No

	Company
	Comments

	Huawei
	Option 1.
As we explained during the first round discussion, more challenges can be encountered for the 8Rx RF implementation, which can be observed by the examples that proposed (by OPPO, QC and Huawei) in this meeting. And this is the essential reason for driving our discussion on Issue 1-2 and Issue 2-1-A/B/C. 
So we think the necessity of non-zero transmission power relaxation for main branch for a UE that is capable of 8Rx and AS-SRS is proved. Any RF FE planning might be useful for alleviation but definitely cannot be used to eliminate this issue.
Anyway, we suggest to put bracket to the 1.5dB. Further discussion can be expected in the next meeting.

	OPPO
	Ok with WF.

	Nokia
	OK with the WF, but we don’t agree with Huawei’s alternative meaning that [1.5] dB.

	Sony
	OK with WF

	Qualcomm
	OK with WF, assuming both options are included in the WF.


	AT&T
	OK with the WF. We support the Nokia comment that we would not want to see 1.5 dB in brackets as proposed by Huawei at this meeting.

	Ericsson
	OK with the WF where we support Option 2.



Moderator’s view after 2nd round:
It seems WF itself is agreeable as this suggest to further study.

Topic #3: Other topics
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216347
	Qualcomm Finland RFFE Oy
	Observation: The 3dB ΔPpowerclass does not need to be applied to SRS PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 and xT8R capabilities
Proposal: Consider to revise the ΔPpowerclass specification to not to apply into SRS PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 and xT8R capabilities
Proposal: 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: Specify 8RX release independent from Rel-16

	R4-2216587
	Huawei, HiSilicon
	Proposal 3: For a UE indicating the support of TxD and 1T8R AS-SRS, the ΔPPowerClass applied for PCMAX_H,f,c could be removed.

	R4-2216437
	OPPO
	Observation 7:    3dB power back off was defined in Rel-17 for the case that UE support TxD but only one PA transmit in t1r4 then the max power at main antenna will be reduced by 3dB. And this 3dB will be applied to both Pcmax,L and Pcmax,H. 

	R4-2216872
	Ericsson Limited
	Proposal 2: We support proposal 4.1 from the WF to remove the requirement for a guard period between two SRS resources transmitted in different symbols of the same slot belonging to the same SRS resource set with ‘antennaSwitching’ usage. 



Open issues summary
Sub-topic 3-1
Sub-topic description: ΔPpowerclass for PCMAX_H,f,c
Open issues and candidate options before e-meeting:
Issue 3-1: Δppowerclass for PCMAX_H,f,c
· Proposals
· Option 1: Consider to revise the Δppowerclass specification to not to apply into SRS PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 and xT8R capabilities (R4-2216347)
· Option 2: Proposal 3: For a UE indicating the support of TxD and 1T8R AS-SRS, the ΔPPowerClass applied for PCMAX_H,f,c could be removed. (R4-2216587)
· Option 3: Other
· Recommended WF
· TBA

Sub-topic 3-2
Sub-topic description: guard period between two SRS resources
Open issues and candidate options before e-meeting:
Issue 3-2: 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 (R4-2216872)
· Option 2: Do not remove (R4-2216347)
· Recommended WF
· TBA

Sub-topic 3-3
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-3: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16 (R4-2216347)
· Option 2: Other
· Recommended WF
· According to R4-2214451, release independent aspect will be discussed after seeing how the requirements of 8Rx looks like. Moderator suggests this topic is not treated in this meeting.

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	XXXHuawei
	Support Option 1 as the proponent of Option 2, because we think both two options are for the same purpose, which is removing unnecessary limitation on the PCMAX_H,f,c. 

	OPPO
	Seems Option 1 and 2 are same, we are ok to consider them.

	Nokia
	Option 3:
Motivation is understandable while the root cause (AV) could stay if we went with Option 1 or 2. But we are ok to discuss this topic more in the future meetings. 

	Qualcomm
	Option 1 and 2 are the same. If we decide to go with one of these, we should discuss the broader scope. e.g not only 1T8R but xT2R and xT4R as well. Maybe this could be captured as a specific discussion point for the next meeting?

	Ericsson
	Option 3. At this point, we prefer not to remove ΔPpowerclass as there may still be a 3dB uncertainty depending on if 23dBm or 26dBm PA is used when the UE supports Tx Diversity.


 
Sub topic 3-2 
	Company
	Comments

	XXXHuawei
	Option 2.

	OPPO
	Option 2.

	Nokia
	Option 1.

	Qualcomm
	Option 2

	Ericsson
	We support Option 1, as the guard period introduces unnecessary limitations to the SRS scheduling.

	Apple
	Option 2


 
Sub topic 3-3 
	Company
	Comments

	HuaweiXXX
	More prefer to the recommended WF.

	OPPO
	Ok with recommended WF.

	Xiaomi
	Ok with recommended WF.

	Nokia
	OK with recommended WF

	ZTE
	OK with recommended WF

	Sony
	OK with recommended WF

	AT&T
	OK with recommended WF.

	Qualcomm
	We would like to get companies view on our proposal (option 1)

	Ericsson
	OK with the recommended WF.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#3-1
	Issue 3-1: Δppowerclass for PCMAX_H,f,c
· Proposals
· Option 1: Consider to revise the Δppowerclass specification to not to apply into SRS PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 and xT8R capabilities (R4-2216347)(Huawei, OPPO)
· Option 2: Proposal 3: For a UE indicating the support of TxD and 1T8R AS-SRS, the ΔPPowerClass applied for PCMAX_H,f,c could be removed. (R4-2216587) (Huawei, OPPO)
· Option 3: Other
· Need further discussion (Nokia, Qualcomm)
· should discuss the broader scope. e.g not only 1T8R but xT2R and xT4R as well(Qualcomm)
· Prefer not to remove(Ericsson)

Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round to collect companies’ view.

	Sub-topic#3-2
	Issue 3-2: 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 (R4-2216872)(Nokia, Ericsson)
· Option 2: Do not remove (R4-2216347)(Huawei, OPPO, Qualcomm, Apple)

Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Further discuss in 2nd round to collect companies’ view.

	Sub-topic#3-3
	Issue 3-3: Release independence
· Proposals
· Option 1: Specify 8RX release independent from Rel-16 (R4-2216347)
· Option 2: Other
· Recommended WF
· According to R4-2214451, release independent aspect will be discussed after seeing how the requirements of 8Rx looks like. Moderator suggests this topic is not treated in this meeting.
8 companies support recommend WF. 1 company want to get companies view.
Tentative agreements:
None.
Candidate options:
Recommendations for 2nd round:
No further discussion in 2nd round.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Further discuss in WF.
Moderator’s note: The discussion in GTW and 2nd round were moved from draft WF to this e-mail discussion summary for future reference.
Issue 3-1: Δppowerclass for PCMAX_H,f,c
Issue 3-1: Δppowerclass for PCMAX_H,f,c
· Proposals
· Option 1: Consider to revise the Δppowerclass specification to not to apply into SRS PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 and xT8R capabilities (R4-2216347)(Huawei, OPPO)
· Option 2: Proposal 3: For a UE indicating the support of TxD and 1T8R AS-SRS, the ΔPPowerClass applied for PCMAX_H,f,c could be removed. (R4-2216587) (Huawei, OPPO)
· Option 3: Other
· Need further discussion (Nokia, Qualcomm)
· should discuss the broader scope. e.g not only 1T8R but xT2R and xT4R as well (Qualcomm)
· Prefer not to remove(Ericsson)

<Recommended WF>
Further discuss whether to remove ΔPPowerClass applied for PCMAX_H,f,c  for PC2 capable UE with txDiversity-r16 and xT8R capabilities:
· Option 1: Yes (Remove)
· Option 2: No
Further discuss handling of xT2R and xT4R.


	Company
	Comments

	Huawei
	Option 1.

	OPPO
	Ok with WF.

	Nokia
	OK with the WF

	Qualcomm
	OK with WF. In our view, we should discuss xT2R and xT4R together with xT8R as having 3dB ΔPPowerClass not to be applied for PCMAX_H,f,c for PC2 capable UE with txDiversity-r16 for xT8R but to be applied for xT2R anx xt4R in same case would seem illogical.   

	Ericsson
	OK with the WF where we support Option 2.



Moderator’s view after 2nd round:
It seems WF itself is agreeable as this suggest to further study.


Issue 3-2: 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
Issue 3-2: 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 (R4-2216872)(Nokia, Ericsson)
· Option 2: Do not remove (R4-2216347)(Huawei, OPPO, Qualcomm, Apple)

Moderator’s view: In 1st round discussion, it seems companies show their preference. It would be encouraged to provide also reasons and any alternatives if possible.

<Recommended WF>
Further discuss whether to emove 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
· Option 1: Remove
· Option 2: Do not remove

	Company
	Comments

	Huawei
	Option 2.

	OPPO
	Ok with WF.

	Nokia
	OK with the WF.

	Qualcomm
	OK with WF. Our view on this is anyhow still Option 2.

	Ericsson
	OK with the WF where we support Option 1.



Moderator’s view after 2nd round:
It seems WF itself is agreeable as this suggest to further study.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-22xxxxx
	WF on FR1 8Rx UE RF requirements
	NTT DOCOMO, INC.
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2216116
	
	Discussion on 8Rx UE RF requirements
	vivo
	Withdrawn
	

	R4-2216144
	
	Discussion on 8Rx on for CPE FWA vehicle industrial devices
	Xiaomi
	Noted
	

	R4-2216163
	
	Views on 8Rx for Rel-18 RF FR1 enhancements
	NTT DOCOMO INC.
	Noted
	

	R4-2216347
	
	8RX UE RF requirements
	Qualcomm Finland RFFE Oy
	Noted
	

	R4-2216437
	
	R18 Discussion on 8Rx FWA
	OPPO
	Noted
	

	R4-2216587
	
	On FR1 8Rx UE RF requirements
	Huawei, HiSilicon
	Noted
	

	R4-2216872
	
	Discussion on enabling 8Rx for CPE/FWA/vehicle/industrial devices in FR1
	Ericsson Limited
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2217726
	WF on FR1 8Rx UE RF requirements
	NTT DOCOMO, INC.
	
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Table. Typical IL value of RF switch at 2.5GHz and 3.5GHz

@2.5GHz @3.5GHz
SPDT 0.6 0.7
SP4T 0.9 1
SPST 15 1.8
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Table 4 IL parameters





