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1. Introduction
The document is to report the summary of the following email discussion:

	· [AT116-e][019][NR17] TX Diversity(vivo)

Scope: Treat R2-2109359, R2-2109732, R2-2109733, R2-2111055, R2-2111056 Determine agreeable parts, including CRs, Reply LS if applicable. 

Intended outcome: Report, agreed CRs Approved LS, if applicable. 

Deadline: Wed W2  


2. Contact information

	Company Name
	Contact person, email address

	vivo
	Chenli, chenli5g@vivo.com 

	Huawei, HiSilicon
	Yiru Kuang, kuangyiru@huawei.com

	Samsung
	Sangyeob Jung, sy0123.jung@samsung.com

	Ericsson
	lian.araujo@ericsson.com

	Qualcomm Incorporated
	mkitazoe@qti.qualcomm.com

	MediaTek
	chun-fan.tsai@mediatek.com

	ZTE
	Li.wenting@zte.com.cn

	CMCC
	zhangxiaoran@chinamobile.com

	Nokia, Nokia Shanghai Bell
	tero.henttonen@nokia.com

	LGE
	SungHoon Jung, Sunghoon.jung@lge.com

	CATT
	Jie Shi, shijie@catt.cn


3. Background
In RAN2#113bis meeting, an LS [1] from RAN4 was received with the following information and request:

	RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 Ues supporting transparent TxD.

RAN4 would also like to ask RAN2 to enable release-independent support of this new capability from Rel-15 for PC2, if possible.


In the same meeting, RAN2 had some discussion, and the following conclusions were made:

	· RAN2 to capture RAN4 conclusion to introduce a new per-band capability 
ehavior
g for FR1 Ues supporting transparent TxD in Rel-16.

· RAN2 can support Rel ind for R15, by early impl CR. 

· It is possible to only apply the change for PC2 Ues for R15 (possibly this may mean signalling of two ind FFS). 


At the same time, the CRs have also been discussed without conclusion. Instead, a Reply LS [2] was sent to RAN4 to inform RAN2 conclusions, and asked whether Rel-16 capabilities and early implementation are applicable for only PC2 Ues or all PCs, respectively. And RAN2 also checked with RAN4 on whether there is any dependency for this new capability.

During RAN4#99e meeting discussion, there were still some controversies in [3-4]. Then, in RAN#99e meeting, this item was approved as a separate WI [5]. 

In RAN2#115e meeting, this issue was discussed again, and the following conclusions were made. At the same time, CRs in [6-7] have been agreed-in-principle (not for RP). 

	· [034] Introduce a new per-band capability signalling for FR1 Ues supporting transparent TxD in Rel-16 by allowing early implementation from Rel-15 when RAN4 has completed the Phase 1 requirements.

· [034] CRs can be discussed and agreed in principle. Formal CRs can only be approved when RAN4 has completed the Phase 1 requirements.


In RAN4#100e meeting, the reply LS was approved and sent to RAN2 in [8]. In the LS, RAN4 confirms the transparent TxD capability applies to all power classes as below:

	RAN4 would like to thank RAN2 for the reply LS on the capability of transparent TxD.

RAN4 would like to confirm the capability of transparent TxD applies to all power classes equally in all the applicable releases via a release independent manner.


From rapporteur point of view, it is the time to approve RAN2 CRs on corresponding capability based on previous conclusions and RAN4 reply LS. 
4. Discussion
Based on the previous progress in RAN2 and RAN4, rapporteur think that the only remining issue in RAN2 is to approve the corresponding capability CRs. Companies having different understandings could provide further comments on other part in section 4.3. 
In this meeting, both vivo and CMCC provided contributions on the introduction of capability to support txDiversity in [9-10] and [11-12], separately. The CRs are almost the same, but some difference on the detailed wordings needs to be discussed and decided in this offline discussion. The wording in [9-10] were discussed in RAN2#113bis-e, while the wording in [11-12] were discussed in RAN2#115e. 
4.1 CR on TS 38.306

· Option 1: description in [9] which is: 

	txDiversity-r16
Indicates whether the UE supports transparent transmitter diversity (as specified in TS 38.101-1 [2]) to enable appropriate testing approach.
	Band
	No
	N/A
	FR1 only


· Option 2: description in [12] which is:

	txDiversity-r16
Indicates whether the UE supports Tx diversity requirements as specified in TS 38.101-1 [2].
	Band
	No
	N/A
	FR1 only


· Option 3: others, please specify
Q1: Companies are invited to provide their preference among the above options on the capability of transparent TxD.

	Company
	Option(s)
	Comments, if any

	Apple
	Slightly Op2
	In that we do not need to mention the “testing approach”..? but we are ok with the majority. No strong view.

	Huawei, HiSilicon
	Option 2
	This is agreed-in-principle in last RAN2 meeting.

	Samsung
	Option 2
	

	Ericsson
	Option 2
	The description in this option is simpler and less confusing.

	Qualcomm Incorporated
	Option 2
	

	MediaTek
	Option 2
	

	ZTE
	Option 2
	

	CMCC
	Option2
	CR in [12] had discussed in last meeting and agreed in principle. Also option2 is simpler.

	Nokia, Nokia Shanghai Bell
	Either, but
	The important things to state are:

· this indicates UE only supports the specific (so-called “transparent”) Tx diversity testing (i.e. it’s kind of an incapability)

· The approach is specified in TS38.101-1

What shold be added is the exact section 
ehavi in 38.101-1: Otherwise this looks like it’s any tx diversity approach, which is not the intention. Hence, we think the word “transparent” (or whichever word is used in 38.101-1) needs to be kept in the description. 

	Intel
	See comments
	Our original understanding is that this is mainly for enabling appropriate testing purpose and it is not expected that network shall adjust its behaviour based on this capability. Option 1 seems to be still based on this understanding. However, looking at the WID for transparent TX diversity, there seems to be dependency of other RAN4 WIDs to this UE capability (e.g. on its relation to UL MIMO etc.). If this is the case, a more generic description as in Option 2 looks more appropriate.

	LGE
	Option2
	No need to mention “testing approach” as proposed in option1. 

	CATT 
	Option2
	This description is simple and generic, and without the “testing approach”.

	Vivo
	Either, but
	We prefer option 1, but could accept majority view. We agree with Nokia’s comment that “transparent” should be added, as no impact to network is expected. 


Summary: 13 companies provided views.

10 companies prefer option 2 as it is simpler and most companies think no need to mention “testing approach”. 
3 company could accept either. But two companies think that transmission diversity should be clarified as “transparent”. 
Based on the inputs from companies, rapporteur suggests to follow the clear majority to go with Option 2, i.e. adopt the description in [12]. In order to differentiate any other tx diversity approach, rapporteur suggests to add “transparent” before “tx diversity”. 
Original-Proposal 1: Agree to pursue the CR in R2-2111056. Update the CR by adding “transparent”. 
After Phase 1 discussion, Qualcomm was wondering if companies are really sure about adding “transparent”, and thinks it has been called that way through the communication with RAN4, but this terminology is Not mentioned in RAN4 CR to 38.101-1, in R4-2115100. In this way, it is not a good idea to have the reference to RAN4 specification using such terminology which does not exist in their specification.
CMCC agrees that "transparent" may not be needed since RAN4 does not mention "transparent" in the formal CR (even not present in the formal CR coversheet). Please the proponents double check whether "transparent" are really needed or not.
After checking RAN4 CR (R4-2115100), vivo also agrees it is true that there is no such terminology of “transparent” in RAN4 specification. 

Regarding the concern on “this looks like it’s any tx diversity approach” during phase 1 discussion, it seems that this new “Tx Diversity” (in clause 6.2G) is distinguished with other “Tx diversity” approaches (e.g. UL MIMO in clause 6.2D, which might be understood as some kind of tx diversity) in different clauses in RAN4 specification as below table. In this way, vivo agree there would be no mis-understanding if removing “transparent”. 
After further checking, Nokia also agrees: indeed, it seems RAN4 doesn’t use the “transparent”, so suggest to not use that as we shouldn’t use that terminology if RAN4 chose not to do that.
Besides, Nokia also suggests what would be good to ensure is that we have the correct reference to the RAN4 specification section, i.e. the suffix G clauses of TS38.101-1 so this would be my proposal:

	txDiversity-r16
Indicates whether the UE supports Tx diversity requirements as specified in the suffix G clauses of TS38.101-1 [2] (see also clauses 4.2 and 4.3 of TS38.101-1 [2]).
	Band
	No
	N/A
	FR1 only


That makes sure that the capability, while having a very generic name, still refers to the correct part of RAN4 specifications so there is no ambiguity in interpreting its meaning.

Rapporteur assumes this suggestion on updating the reference to RAN4 specification section is reasonable, in order to avoid any potential ambiguity in interpreting its meaning.

With this, rapporteur suggests to update the proposal 1 as below:

Proposal 1: Agree to pursue the CR in R2-2111056. Update the CR by correcting the reference to RAN4 specification section, i.e. suffix G clauses of TS38.101-1 [2] (see also clauses 4.2 and 4.3 of TS38.101-1 [2]).
4.2 CR on TS 38.331

· Option 1: description in [10] which is: 

	RP-21xxxx: Introduce of new per-band capability txDiversity in Rel-16 for FR1 UEs supporting transparent TxD
	xxxx
	x
	Release 15


· Option 2: description in [11] which is:

	RP-21xxxx: CR on 38.331 for introducing UE capability of txDiversity
	xxxx
	x
	Release 15


· Option 3: others, please specify
Q2: Companies are invited to provide their preference among the above options on the capability of transparent TxD.

	Company
	Option(s)
	Comments, if any

	Apple
	Either, as long as the CRs are taken from 1 company.
	

	Huawei, HiSilicon
	Option 2
	Agree with Apple. As we prefer the 38.306 CR in [12], 38.331 CR in [11] is preferred.

	Samsung
	Either
	

	Ericsson
	Either
	Agree with Apple.

	Qualcomm Incorporated
	Option 1
	Looks more in line with other cases already in the table.

	MediaTek
	Either
	

	ZTE
	Either
	

	CMCC
	Option 2
	If no strong view, we prefer to keep option 2 since the CR in [11] was agreed in principle in last meeting.

	Nokia, Nokia Shanghai Bell
	Either (with corrections)
	The point of the table is to indicate the CR that's applicable for early implementation: All that is needed is 1) Tdoc number (submitted to RANP), 2) CR number+revision and 3) earliest implementable release. Only 3) is added currently - once we agree on the approach, 2) can be added and 1) can only be added after RANP approval of the CRs.

Note that what the Tdoc title is makes no difference, and there is no requirement to have it fgrom the same company. What's important is that the CR information is correct.

	Intel
	Either [10] or [11] is fine with us
	Both [10] and [11] have the similar the ASN.1 signalling and early implementation.

	LGE
	Either
	Agree with Apple

	CATT
	Either
	

	Vivo
	Either
	As both [10] and [11] have the same ASN.1 part, we think either is fine, as long as the information for CR number and revision is correct. 


Summary: 13 companies provided views.

10 companies agree either one is agreeable as same ASN.1 signaling in both CRs. 
2 companies prefer option 2, while 1 company prefers option 1. 
Based on the inputs from companies, rapporteur suggests to follow the clear majority to go with Option 2, i.e. adopt the description in [11] with the update of CR number and revision. 

Proposal 2: Agree to pursue the CR in R2-2111055, with the update of CR number and revision. 
4.3 Others

Any other relevant issues need to be discussed?

	Company
	Issue description 

	
	

	
	

	
	


5. Conclusions

Based on the above discussion, we have the following agreeable proposals:

Proposal 1: Agree to pursue the CR in R2-2111056. Update the CR by correcting the reference to RAN4 specification section, i.e. suffix G clauses of TS38.101-1 [2] (see also clauses 4.2 and 4.3 of TS38.101-1 [2]).
Proposal 2: Agree to pursue the CR in R2-2111055, with the update of CR number and revision. 
6. Reference

[1] R2-2102646_ R4-2103360, LS on Signalling scheme of Transparent TxD, RAN4 (vivo)

[2] R2-2104353_R4_2107616, Reply LS to RAN4 on the capability of transparent TxD, RAN2 (vivo)

[3] R4-2107919, Email discussion summary for [99-e][109] NR_TxD, Moderator (vivo), RAN4#99-e

[4] R4-2107740, Way Forward on NR TxD & Power Class, vivo, RAN4#99-e

[5] RP-211597, UE RF requirements for Transparent Tx Diversity (TxD) for NR, RAN#92-e 

[6] R2-2108537
CR on 38.331 for introducing UE capability of txDiversity
CMCC
CR
Rel-16
38.331
16.5.0
2778
-
C
TEI16, NR_RF_TxD-Core

[7] R2-2108538
CR on 38.306 for introducing UE capability of txDiversity
CMCC
CR
Rel-16
38.306
16.5.0
0627
-
C
TEI16, NR_RF_TxD-Core

[8] R2-2109359
 Reply LS to RAN2 on the capability of transparent TxD (R4-2115111; contact: vivo)
RAN4
LS in
Rel-17
NR_RF_TxD-Core
To:RAN2
Cc:RAN1, RAN5

[9] R2-2109732
 CR on 38.306 for the capability of supporting txDiversity
vivo
CR
Rel-16
38.306
16.6.0
0574
-
C
NR_RF_TxD-Core
R2-2104916

[10] R2-2109733 CR on 38.331 for the capability of supporting txDiversity
vivo
CR
Rel-16
38.331
16.6.0
2589
-
C
NR_RF_TxD-Core
R2-2104917

[11] R2-2111055 CR on 38.331 for introducing UE capability of txDiversity
CMCC
CR
Rel-16
38.331
16.6.0
2859
-
C
TEI16, NR_RF_TxD-Core

[12] R2-2111056
 CR on 38.306 for introducing UE capability of txDiversity
CMCC
CR
Rel-16
38.306
16.6.0
0660
-
C
TEI16, NR_RF_TxD-Core
