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1 Introduction
This is the report of the following offline discussion:

	· [AT112-e][212][MOB] Mobility UE capabilities for LTE and NR (Huawei)

Scope: 

· Discuss which UE capability corrections to LTE and NR are seen necessary and provide merged CRs with agreeable corrections (if any)


Intended outcome: 

· Discussion summary in R2-2010722 (by email rapporteur).

· Merged CRs to 36.306 (R2-2010723), 36.331 (R2-2010724), 38.306 (R2-2010725) and 38.331 (R2-2010726) (if any)


Deadline for providing comments, for rapporteur inputs, conclusions and CR finalization:  

· Initial deadline (for companies' feedback):  1st week Fri, UTC 0900 
· Initial deadline (for rapporteur's summary in R2-2010722):  2nd week Mon, UTC 13:00
· Deadline for CR finalization: 2nd week Thu, UTC 1000 


This offline discussion is divided into two phases:

First phase: collecting companies’ feedback, deadline: 1st week Fri, UTC 0900

Second phase: updating summary and CRs (if any), deadline: 2nd week Thu, UTC 1000 
2 Discussion

2.1 NR UE capabilities

DAPS capabilities:

R2-2009655
Correction on CA-ParametersNR for DAPS handover
NEC
draftCR
Rel-16
38.331
16.2.0
NR_Mob_enh-Core

Reason for change: The general description of CA-ParametersNR IE inidiates that it only contains carrier aggregation related capabilities. However inter-frequency DAPS handover related capabilities are also included in this IE.

CA-ParametersNR
The IE CA-ParametersNR contains carrier aggregation and inter-frequency DAPS handover related capabilities that are defined per band combination.

Question 1: Do companies agree to the change proposed in R2-2009655? 

	Company
	Yes/No
	Remark 

	Intel
	Yes
	

	Nokia
	Yes
	The change could merge to rapporteur CR?

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Yes
	According to the offline discussion guidance, all agreeable corrections are merged to “
Merged CRs to 36.306 (R2-2010723), 36.331 (R2-2010724), 38.306 (R2-2010725) and 38.331 (R2-2010726) (if any)”

	ZTE
	Yes
	

	OPPO
	Yes
	

	Sharp
	Yes
	

	LG
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	The change could merge to rapporteur CR?

	Qualcomm
	Yes
	


Summary:

All companies agree to the change, and several companies suggest to merge it to rapporteur CR as it is editorial change.

Proposal 1: R2-2009655 is agreeable, and merge it to 38.331 UE capability rapporteur CR.
CHP/CPC capabilities:

R2-2009273
The supported combination among FRx/xDD CHO/CPC capabilities
Intel Corporation
discussion
Rel-16
NR_Mob_enh-Core, LTE_feMob-Core

R2-2009281
Clarification on the setting of FRx&xDD CHO&CPC capabilities
Intel Corporation
CR
Rel-16
38.306
16.2.0
0423
-
F
NR_Mob_enh-Core

R2-2010296
Clarification on CHO and CPC capabilities between different modes
Huawei, HiSilicon
CR
Rel-16
38.306
16.2.0
0443
-
F
NR_Mob_enh-Core

Reason for change: In current spec, it is still not clear how to set and interpret CHO and CPC capabilities between different modes. In RAN2#111e, one agreement was made as blow in this respect:

· [206] 1-5: The table in the Annex of R2-2006936 can be applied to both CHO and CPC cases. How to capture this in specifications can be discussed in the next meeting.
And two different ways are proposed to address this issue:

Option 1 proposed by R2-2009273:
Capture in TS38.306 in the field description:

· For condHandoverFR1-FR2-r16 as “condHandoverFR1-FR2-r16 can only be set if condHandover-r16 is set for at least one FR1 band and one FR2 band;”

· For “condHandoverFDD-TDD-r16 can only be set if condHandover-r16 is set for at least one TDD band and one FDD band;”

· For condPSCellChangeFR1-FR2-r16 as “condPSCellChangeFR1-FR2-r16 can only be set if condPSCellChange-r16 is set for at least one FR1 band and one FR2 band;”

· For “condPSCellChangeFDD-TDD-r16 can only be set if condPSCellChange-r16 is set for at least one TDD band and one FDD band;”

Option 2 proposed by R2-2010296:

Capture the corresponding interpretation table for CHO and CPC respectively in Annex of TS 38.306 as below:

Annex C:
UE capability indication for UE CHO and CPC capabilities between FDD and TDD and between FR1 and FR2
Annex C clarifies the UE CHO and CPC capability indications for the case where the UE is allowed to support different functionality in all FDD-FR1 bands, all TDD-FR1 bands and all TDD-FR2 bands respectively. Table C-1 clarifies the setting of UE CHO capability fields between FDD and TDD and between FR1 and FR2 for cases where the UE supports the corresponding feature in different combinations of duplex mode and frequency range. Table C-2 clarifies the setting of UE CPC capability fields between FDD and TDD and between FR1 and FR2 for cases where the UE supports the corresponding feature in different combinations of duplex mode and frequency range.
Table C-1: UE CHO capability indication between FDD and TDD, and between FR1 and FR2
	Support for the feature
	Setting of UE capability fields

	
	condHandoverFR1-FR2-r16
	condHandoverFDD-TDD-r16

	Case 1
	FR1 FDD: 'supported'
FR1 TDD: 'supported'
FR2 TDD: 'not supported'
	condHandoverFR1-FR2-r16 should not be set to true since the UE cannot support CHO within FR2.
	condHandoverFDD-TDD-r16 could be set since UE support FR1_FDD and FR1_TDD.

	Case 2
	FR1 FDD: supported'
FR1 TDD: 'not supported'
FR2 TDD: supported'
	condHandoverFR1-FR2-r16 could be set, and if set, condHandoverFR1-FR2-r16 and condHandoverFDD-TDD-r16 should be set simultaneously for this case.
	condHandoverFDD-TDD-r16 could be set, and if set, condHandoverFR1-FR2-r16 and condHandoverFDD-TDD-r16 should be set simultaneously for this case.

	Case 3
	FR1 FDD: 'not supported'
FR1 TDD: 'supported'
FR2 TDD: 'supported'
	condHandoverFR1-FR2-r16 could be set since UE support FR1_TDD and FR2_TDD.
	condHandoverFDD-TDD-r16 should not be set to true since the UE only supports TDD

	Case 4
	FR1 FDD: 'not supported'
FR1 TDD: 'not supported'
FR2 TDD: 'supported'
	condHandoverFR1-FR2-r16 should not be set to true since the UE only supports FR2_TDD
	condHandoverFDD-TDD-r16 should not be set to true since the UE only supports FR2_TDD

	Case 5
	FR1 FDD: 'not supported'
FR1 TDD: 'supported'
FR2 TDD: 'not supported'
	condHandoverFR1-FR2-r16 should not be set to true since t the UE only supports FR1_TDD
	condHandoverFDD-TDD-r16 should not be set to true since the UE only supports FR1_TDD

	Case 6
	FR1 FDD: 'supported'
FR1 TDD: 'not supported'
FR2 TDD: 'not supported'
	condHandoverFR1-FR2-r16 should not be set to true since t the UE only supports FR1_FDD
	condHandoverFDD-TDD-r16 should not be set to true since the UE only supports FR1_FDD

	Case 7
	FR1 FDD: 'supported'
FR1 TDD: supported'
FR2 TDD: supported'
	condHandoverFR1-FR2-r16 could be set.
	condHandoverFDD-TDD-r16 could be set.


Table C-2: UE CPC capability indication between FDD and TDD, and between FR1 and FR2

	Support for the feature
	Setting of UE capability fields

	
	condPSCellChangeFR1-FR2-r16
	condPSCellChangeFDD-TDD-r16

	Case 1
	FR1 FDD: 'supported'
FR1 TDD: 'supported'
FR2 TDD: 'not supported'
	condPSCellChangeFR1-FR2-r16 should not be set to true since the UE cannot support CHO within FR2.
	condPSCellChangeFDD-TDD-r16 could be set since UE support FR1_FDD and FR1_TDD.

	Case 2
	FR1 FDD: supported'
FR1 TDD: 'not supported'
FR2 TDD: supported'
	condPSCellChangeFR1-FR2-r16 could be set, and if set, condPSCellChangeFR1-FR2-r16 and condPSCellChangeFDD-TDD-r16 should be set simultaneously for this case.
	condPSCellChangeFDD-TDD-r16 could be set, and if set, condPSCellChangeFR1-FR2-r16 and condPSCellChangeFDD-TDD-r16 should be set simultaneously for this case.

	Case 3
	FR1 FDD: 'not supported'
FR1 TDD: 'supported'
FR2 TDD: 'supported'
	condPSCellChangeFR1-FR2-r16 could be set since UE support FR1_TDD and FR2_TDD.
	condPSCellChangeFDD-TDD-r16 should not be set to true since the UE only supports TDD

	Case 4
	FR1 FDD: 'not supported'
FR1 TDD: 'not supported'
FR2 TDD: 'supported'
	condPSCellChangeFR1-FR2-r16 should not be set to true since the UE only supports FR2_TDD
	condPSCellChangeFDD-TDD-r16 should not be set to true since the UE only supports FR2_TDD

	Case 5
	FR1 FDD: 'not supported'
FR1 TDD: 'supported'
FR2 TDD: 'not supported'
	condPSCellChangeFR1-FR2-r16 should not be set to true since t the UE only supports FR1_TDD
	condPSCellChangeFDD-TDD-r16 should not be set to true since the UE only supports FR1_TDD

	Case 6
	FR1 FDD: 'supported'
FR1 TDD: 'not supported'
FR2 TDD: 'not supported'
	condPSCellChangeFR1-FR2-r16 should not be set to true since t the UE only supports FR1_FDD
	condPSCellChangeFDD-TDD-r16 should not be set to true since the UE only supports FR1_FDD

	Case 7
	FR1 FDD: 'supported'
FR1 TDD: supported'
FR2 TDD: supported'
	condPSCellChangeFR1-FR2-r16 could be set.
	condPSCellChangeFDD-TDD-r16 could be set.


Question 2: which option would companies like to choose? 

	Company
	Option 1 or 2
	Remark 

	Intel
	Option 1
	There is no difference (in terms of technical contents) from the 2 options. Option 1 looks simpler and clear.

	Nokia
	Both
	We need something normative in the main specification, would it be possible to use Option 1 in the main document and point to the Annex using Option 2. Somehow, both are quite good and we would like to retain them.

	MediaTek
	Option 1
	Agree with Intel

	Huawei, HiSilicon
	both
	Agree with Nokia

	ZTE
	Slightly prefer option 1
	Both options can work. Option 1 seems simpler. We are also fine to have option 1 in the main document and option 2 in Annex, if most companies like them. 

	OPPO
	Option 1
	Agree with Intel

	Sharp
	Option 1
	Agree with Intel. Option 1 is clear enough.

	LG
	Option 1
	Option 1 looks simpler than Option 2 but we’re also fine to have both.

	vivo
	Both are OK.
	Agree with Intel.

	Ericsson
	None
	We don’t think any change is needed. It is obvious anyhow, no clarification is needed. Option 1 is clearer.

	Qualcomm
	Option 1
	It is better to have a normative text. We can also accept Option 2 if majority prefers.


Summary:

10 of 11 companies prefer to have a normative text and choose option 1 as it is clearer. Option 2 is the same in terms of technical contents, and 3 companies would like to have both. As R2-2009281 is the corresponding companion CR for the discussion paper R2-2009273, we propose:
Proposal 2: R2-2009281 is agreeable, and merge it to 38.306 UE capability Rapporteur CR.
2.2 LTE UE capabilities

UL power sharing for LTE DAPS:

R2-2010681
Introducing power sharing for DAPS handover
Ericsson, Qualcomm, Huawei
CR
Rel-16
36.306
16.2.0
1798
1
F
LTE_feMob-Core

R2-2010682
Introducing power sharing for DAPS handover
Ericsson, Qualcomm, Huawei
CR
Rel-16
36.331
16.2.1
4517
1
F
LTE_feMob-Core

Reason for change: According to reply LS R1-2007420 from RAN1, “An IE with the same fields as PowerCoordinationInfo-r12 (up to RAN2 whether to reuse PowerCoordinationInfo-r12 or define a new IE) is introduced to configure UL power sharing for LTE DAPS.”

In addition, optional UE capabilities for the support of UL power sharing for LTE DAPS are required:
· Support of power sharing for sync DAPS.

· Support of power sharing for async DAPS. 

Companies are requested to review the joint CRs proposed by concerned companies.

Question 3: Do companies agree to the changes proposed in R2-2010681 and R2-2010682? 

	Company
	Yes/No
	Remark 

	Intel
	Yes
	

	Nokia
	Yes
	

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	OPPO
	Yes
	

	Sharp 
	Yes
	

	LG
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	Yes
	


Summary:

All companies agree to these two CRs, and no further wording comments are provided. But the cover sheet of R2-2010682 may need to be updated to reflect all the changes, e.g. the DAPS power sharing configuration part, currently only changes on capability bits are mentioned.
Proposal 3: R2-2010681 is agreed.

Proposal 4: update the cover sheet of R2-2010682 to reflect all changes, then the revised version can be agreed.
LTE DAPS capabilities:

R2-2009188
Clarifications to LTE DAPS capabilities
Nokia, Nokia Shanghai Bell
discussion
Rel-16
LTE_feMob-Core

This paper tries to clarify the understading on PCell bandwidth for DAPS, and the following proposals are made:
Proposal 1: Clarify that the source and target PCell channel bandwidths may be different in intra-frequency DAPS HO.

Proposal 2: UE indicating support for inter-frequency DAPS in a BC shall support for all possible combinations of source and target cell belonging to the bands of the band combination where source carrier center frequency != target carrier center frequency.

Proposal 3: Clarify that the source and target PCell channel bandwidths may be different in inter-frequency DAPS HO.
Question 4: Regarding the clarification that source and target PCell channel bandwidths may be different in intra/inter-frequency DAPS HO, do companies agree to P1 and P3?

	Company
	Yes/No
	Remark 

	Intel
	Partially yes
	P1/3 are related to RAN4. From signaling perspective it is allowed. But the restriction should be RAN4 table. Therefore we do not need to add the NOTE in RAN2 spec to say it is allowed. 



	Nokia
	Yes
	Proponent, depending on the views from companies we may have to send an LS to RAN4 informing that RAN2 signalling allows these and synchronize accordingly.

	MediaTek
	Yes
	The understanding is correct. However these are RAN4 issues and we are fine whether the NOTE is added or not.

	Huawei, HiSilicon
	Partially yes
	For intra-freq DAPS, 

RAN1 has specified in Chapter 15 of TS 38.213 that “For intra-frequency DAPS HO operation, the UE expects that an active DL BWP and an active UL BWP on the target cell are within an active DL BWP and an active UL BWP on the source cell, respectively”. 

RAN4 has added a NOTE in 6.1.3.2 of TS 38.133 that 

Note:
For intra-frequency DAPS handover, no requirement applies if active DL and UL BWP of target cell is not confined within the active DL and UL BWP of the source cell respectively.
So we think the wording “may be different” is not so accurate, and meanwhile it’s not needed to emphasize it in RAN2 again.

For inter-freq DAPS, it basically follow CA principles and it is possible to have different bandwidths for source and target cell.

	ZTE
	Partially yes
	Agree with Huawei.

	OPPO
	
	Agree with Intel. No need for the NOTE in RAN2 spec.

	Sharp
	Partially yes
	Agree with Intel. Can leave it to RAN4.

	LG
	Partially yes
	Agree with Intel

	vivo
	Partially yes
	Agree with Intel.

	Ericsson
	-
	RAN4 has defined what is an intra-frequency handover is. We do not think that RAN2 need to discuss this. And especially, we should not capture it in RAN2 specs since there would be overlap and in worst case result in misalignment.

	Qualcomm
	
	Agree with the clarification by HW and no need to have a Note in RAN2 specifications.


Question 5: Regarding the clarification on inter-frequency DAPS HO, do companies agree to P2?

	Company
	Yes/No
	Remark 

	Intel
	
	The intention is ok. But the changes are not clear. 

	Nokia
	Yes
	To answer the question from Intel about changes not being clear, the main purpose of this clarification is to agree commonly that all possible combinations of inter-freq DAPS can be supported in terms of testing combinations. Usually this is brought up by UE vendors at late stage leading to NBC behavior and this must be discussed if all companies have similar understanding.

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	OPPO
	Yes
	

	Sharp
	Yes 
	

	LG
	Yes
	

	vivo
	Yes
	

	Ericsson
	-
	Same as above

	Qualcomm
	
	Agree with the intention. This is same as NR case. However, the wording can be improved, e.g. “from source and target cell. For a BC, the capability applies to every carrier pair for source and target.”



------------------------------------------------------------------TP Start---------------------------------------------------------------

Annex A: Proposed 36.306 changes
4.3.5.43
interFreqDAPS-r16
This field indicates whether the UE supports DAPS handover in source PCell and inter-frequency target PCell, i.e. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell on carriers belonging to this band combination. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for inter-frequency DAPS handover.

Annex B: Proposed 36.331 changes
	interFreqDAPS

Indicates whether the UE supports DAPS handover in source PCell and inter-frequency target PCell, i.e. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell on carriers belonging to this band combination. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for inter-frequency DAPS handover. NOTE 9
	-


	intraFreqDAPS

Indicates whether UE supports DAPS handover in source PCell and intra-frequency target PCell, i.e. support of simultaneous DL reception of PDCCH and PDSCH from source and target cell. A UE indicating this capability shall also support synchronous DAPS handover, and single UL transmission for intra-frequency DAPS handover. NOTE 9
	-


NOTE 9:
The source and target cell bandwidths may be different in DAPS handover. UE supports the same bandwidths for source and target cell as it would in single-carrier operation.

------------------------------------------------------------------TP End---------------------------------------------------------------

Question 6: if the proposals above are agreeable, do companies further agree to the corresponding TPs?

	Company
	Yes/No
	Remark 

	Nokia
	Yes
	Proponent

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Partially yes
	First change is ok. 

But NOTE9 is not needed. As for intra-freq DAPS, it is not accurate; and for inter-freq DAPS, it seems unnecessary to emphasize it.

	ZTE
	Partially yes
	Agree with Huawei.

	OPPO
	Partially yes
	NOTE 9 is not needed.

	Sharp
	Partially yes
	We also think Note 9 is not needed.

	LG
	Yes
	

	vivo
	Yes
	We are fine not to have Note 9. 

	Ericsson
	No
	See above.

	Qualcomm
	Partially yes
	First change with a better wording is fine. The Note is not needed.


Question 7: if the proposals and TPs above are agreeable, do companies think the same changes can be made for NR?

	Company
	Yes/No
	Remark 

	Nokia
	Yes
	Proponent. We have corresponding TP’s also for NR but more detailed as there are the feature set for DAPS which needs bit different explanation and clarifications.

	MediaTek
	Yes
	

	Huawei, HiSilicon
	Partially yes
	The change is Annex A can be applied to NR.

	ZTE
	Partially yes
	The change in Annex A can be applied to NR.

	OPPO
	Yes
	

	Sharp
	Yes 
	

	LG
	Yes
	

	vivo
	Yes
	

	Ericsson
	No
	

	Qualcomm
	Partially Yes
	Same response as for Q6 for NR as well.


Summary:

For P1 and P3, from signalling perspective different bandwidths of source and target cells in DAPS are allowed. Most companies mentioned that it can be left for RAN4 if some clarification is needed. We further check RAN4 spec and find out it already implies that different bandwidths of source cell and target cells can be supported in intra-freq DAPS HO. It is specified in TS36.133 as below:

	5.7.2.1.2
Interruption time

During Dhandover1 the UE is allowed an interruption of up to Tinterrupt1 on source cell:

-
Tinterrupt1 is 1 ms for synchronous intra-frequency DAPS handover and 2ms for asynchronous intra-frequency DAPS handover, when the bandwidth of target cell is no larger than the bandwidth of source cell, 

-     Tinterrupt1 is 2ms for synchronous intra-frequency DAPS handover and 3ms for asynchronous intra-frequency DAPS handover, when the bandwidth of target cell is larger than the bandwidth of source cell,


For inter-freq DAPS, as it is basically in line with CA capabilities, different bandwidths of source and target cells can also be supported.
Proposal 5: for LTE there is no need to clarify in RAN2 spec that the source and target PCell channel bandwidths may be different in intra-frequency and intra-frequency DAPS HO.
Regarding P2, most companies agree to the intention. And one company thinks the change is not so clear, and another company suggests another wording to further clarify.

Proposal 6: for LTE, add in the field description of UE capability interFreqDAPS that “For a BC, the capability applies to every carrier pair for source and target.”
For NR, since we just agreed that “1: UE can indicate the support of DAPS in a BC with more than 2CCs, and it means UE can support DAPS with every CC pair among them”, so the corresponding change can be captured in the following offline-215.
3 Conclusion

Based on the offline discussion the following proposals are made:
Proposal 1: R2-2009655 is agreeable, and merge it to 38.331 UE capability Rapporteur CR.
Proposal 2: R2-2009281 is agreeable, and merge it to 38.306 UE capability Rapporteur CR.
Proposal 3: R2-2010681 is agreed.

Proposal 4: update the cover sheet of R2-2010682 to reflect all changes, then the revised version can be agreed.
Proposal 5: for LTE there is no need to clarify in RAN2 spec that the source and target PCell channel bandwidths may be different in intra-frequency and intra-frequency DAPS HO.

Proposal 6: for LTE, add in the field description of UE capability interFreqDAPS that “For a BC, the capability applies to every carrier pair for source and target.”
4 Annex
In order to ease possible offline discussions, all delegates having provided input in this document are requested to fill the following table.
	Company
	Name
	Email Address

	 Intel
	Yi GUO
	Yi.guo@intel.com

	 Nokia
	Amaanat
	amaanat.ali@nokia.com

	 MediaTek
	Li-Chuan TSENG 
	 li-chuan.tseng@mediatek.com

	 Huawei, HiSilicon
	 Tangxun
	 tangxun@huawei.com

	 ZTE
	 Mengjie Zhang
	 zhang.mengjie@zte.com.cn

	 OPPO
	Haitao Li
	lihaitao@oppo.com

	 Sharp
	 Ningjuan Chang
	 ningjuan.chang@cn.sharp-world.com

	 LG
	HongSuk Kim 
	 hassium.kim@lge.com

	 vivo
	Chenli 
	Chenli5g@vivo.com

	 Ericsson
	Mattias Bergström
	mattias.a.bergstrom@ericsson.com
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