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1	Brief scope of the Summary of DAPS UE capabilities for DAPS HO
This document contains the summary of documents from agenda item 7.3.2.2.2 (“UE capabilities for DAPS HO”) as referenced in Section 4. Some of issues have been discussed in the email discussion 108#45 [13] and 108#66 [14]. This summary also take into account the outcome from [13], [14].
2	UE capabilities for DAPS HO summary
2.1	Summary of UE capability
Issue 1 (same as email discussion): The DAPS capability for intra/inter freq was discussed in the email discussion 108#45 [13] as below:
	Based on companies’ inputs (11 companies):
Ericsson’s approach: if the UE indicates support of band X with bandwidth class C (meaning that it supports intra-band CA with 2 contiguous CCs) and indicates support of intra-freq DAPS in the band parameters, then the UE supports intra-frequency DAPS handover with band X and bandwidth class A against source and target. As clarified by Ericsson in the reflector, [Oscar] Yes, this is what we meant. In the example I gave I used bandwidth class C but it should also work for bandwidth class B.
For instance:BC: Band X, intra Freq DAPS (under bandParameter), bandwidthClass B/C;
Indicate intra-FreqDAPS under bandParameter, and for bandwidthClass B/C UE, the UE supports intraF DAPS with band X and bandwidth class A against source and target. 
Ericsson approach: Yes 7 or 9?(Ericsson, Qualcomm, Apple, Huawei, HiSilicon, ZTE, Intel, Nokia? Nokia Shanghai)

[bookmark: _Toc32522010][bookmark: _Toc32561680][bookmark: _Toc32561737][bookmark: _Toc32562092]Proposal 4 For intra freq DAPS, the capability intra-FreqDAPS is put under bandParameter, and for bandwidthClass B/C UE, the UE supports intraF DAPS with bandwidth class A for the band against source and target.

Note: we just need to add DAPS capability under existing CA bandcombination which the UE has supported; For instance the UE only supports BC1 as CA bandcombination, then just add DAPS under this BC1 if DAPS is supported for this BC1. 
Question 3d: Do companies agree the way described above on how to support inter-freq/ inter band or intra+inter band DAPS?
Based on companies’ inputs (10 companies):
Inter freq/inter band or intra/inter band DAPS- put under existing CA bandcombiantion: 7 or 9? (Intel, Ericsson, Vodafone, Qualcomm, Apple, Huawei, HiSIlicon, Nokia?Nokia shanghai?)
Inter freq/intra band or intra/inter band DAPS - put under existing DC bandcombiantion: (ZTE)
[bookmark: _Toc32522011][bookmark: _Toc32561681][bookmark: _Toc32561738][bookmark: _Toc32562093]Proposal 5 For inter freq DAPS, the capability inter-FreqDAPS is put under existing CA bandcombiantion, and same as CA, the CCs in the bandcombination with UL can all be source or target PCell. 



Same issue is discussed in companies’ contributions:
Inter freq: 
· Async: Put under existing DC bandcombination [3]
OPPO
· sync: Put under existing CA bandcombination [3];
OPPO
Intra freq: 
· Async: Put under existing DC bandcombination with extension[3]
OPPO
· Sync: Put under existing CA bandcombination [3]
OPPO
· Put under bandParameter;
Considering the issue on intra/inter freq DAPS capability has been discussed in the email discussion, it would be good to continue the discussion there. 
Proposal 1-1: The issue on intra/inter freq DAP capability should be discussed based on email discussion 108#45; 

Issue 2 (same as email discussion): RAN1/4 capabilities were discussed in the email discussion 108#45 [13] as below:
		Capability
	Per UE, BC, FS, FSPC?

	asyncDAPS
	Per BC

	supportedNumberTAG
	Per BC

	singleUL-Transmission
	Per BC

	intraBandDiffSCS [only for NR and only for intra-band]
	Per BC or per Band and per band combination?

	[bookmark: _Hlk26969251]IntraBandIntraFreq-DAPS
	Per BC or per Band and perBand combination?



As discussed in [5], not all capabilities are needed since some of them have been covered by existing capabilities, e.g. multi TAG has been covered by CA capability; But do we consider the scenario that the UE cannot support CA, but only support DAPS, esp, intra freq case?
Question 3: Are any of above capabilities covered by existing capabilities? And whether these capabilities should be captured as per BC, per band per band combination capability?
Based on companies’ inputs (11 companies):
Per BC: AsyncDAPS, supportedNumberTAG, singleUL-Transmission:8  (Huawei, HiSIlicon, Apple, Qualcomm, Ericsson, Vodafone, Samsung, Intel)
Per Band per BC: intraBandDiffSCS, intraBandIntraFreq-DAPS: 8 (Huawei, HiSIlicon, Apple, Qualcomm, Ericsson, Vodafone, Samsung, Intel )

AsyncDAPS per band: Nokia, Nokia Shanghai
Avoid repeating capability if already exists in CA or DC: Ericsson, ZTE, Samsung, 

Rapporteur would suggest to go for majority, i.e. 
Per BC: AsyncDAPS, supportedNumberTAG, singleUL-Transmission;
Per Band per BC: intraBandDiffSCS, intraBandIntraFreq-DAPS;
Rapporteur also agree that we do not need to introduce new capability if there are same one for existing CA or DC.  
[bookmark: _Toc32522014][bookmark: _Toc32561684][bookmark: _Toc32561741][bookmark: _Toc32562096]Proposal 8 RAN4 capabilities are introduced as
[bookmark: _Toc32522015][bookmark: _Toc32561685][bookmark: _Toc32561742][bookmark: _Toc32562097]Per BC: AsyncDAPS, supportedNumberTAG, singleUL-Transmission;
[bookmark: _Toc32522016][bookmark: _Toc32561686][bookmark: _Toc32561743][bookmark: _Toc32562098]Per Band per BC: intraBandDiffSCS, intraBandIntraFreq-DAPS;
[bookmark: _Toc32522017][bookmark: _Toc32561687][bookmark: _Toc32561744][bookmark: _Toc32562099]Proposal 9 Double check whether any capabilities have been covered by existing capability in the bandcombination;

RAN1 identified capabilities are summarized as below:;
	Capability
	Per UE, BC, FS, FSPC?

	uplinkPowerSharingDAPS (semi-static mode 1, semi-static mode 2, dynamic)
	Per BC

	[bookmark: _Hlk26969513]pdcch-BlindDetectionSource
	Per BC

	pdcch-BlindDetectionTarget
	Per BC


Note: IntraBandIntraFreq-DAPS is same as RAN4;
Question 5: Do companies agree the above RAN1 identified capabilities are per BC?
Based on companies’ inputs (7 companies):
•	UplinkPowerSharingDAPS-HO
•	pdcch-BlindDetectionMCG1-UE: 
•	pdcch-BlindDetectionMCG2-UE:
Per BC: 5 (Intel, Qualcomm, Apple, Huawei, HiSIlicon)
Rapporteur would suggest to go for majority, i.e. UplinkPowerSharingDAPS-HO, pdcch-BlindDetectionMCG1-UE and pdcch-BlindDetectionMCG2-UE are introduced as per BC capabilities. 
[bookmark: _Toc32522019][bookmark: _Toc32561689][bookmark: _Toc32561746][bookmark: _Toc32562101]Proposal 11 UplinkPowerSharingDAPS-HO, pdcch-BlindDetectionMCG1-UE and pdcch-BlindDetectionMCG2-UE are introduced as per BC capabilities.



Same issue is discussed in companies’ contributions:
· DAPS capabilities can be split to capabilities given as per-band (source-target cell DAPS parameters) and per-band combination (i.e. IOT bits for a particular BC). [9]
Nokia
Considering the issue on RAN1/4 DAPS capability has been discussed in the email discussion, it would be good to continue the discussion there. 
[bookmark: _Hlk32925630]Proposal 1-2: The issue on how to capture RAN1/4 DAPS capability should be discussed based on email discussion 108#45;

Issue 3: mandatory/optional of features:
On top of email discussion, seems [9] also discussed mandatory/optional issues:
· Mandatory for DAPS UE: intra-frequency, synchronous DAPS (for some source/target band combination for at least one supported band combination) with the same SCS in both source and target cells with the same TA for both source and target and single UL.[9];
Nokia
It would good to discuss this in a new email discussion instead of online discussion. 
DISC S1_1: Discuss in a new email discussion on the issue Mandatory/optional of DAPS capabilities;

2.2 Summary of Capability coordination
The capability coordination was discussed in the email discussion 108#66 [14] as below:
	Phase 1:
Option 2 LTE DC: 7 
Option 3 MR DC:5
Option 4 LTE DC for LTE, MR DC for NR: 3

Looks like the difference between option 2 and option 3 is, option 2 is LTE DC based solution, and option 3 is EN-DC based solution. 

FQ 11 DAPS capability coordination was discussed in phase 1 discussion. But there is no consensus. It would be good to understand the options first. 
Option 2: Based on source link configuration to be used during DAPS HO, UE capabilities, maxSCH-TB-BitsDL, maxSCH-TB-BitsUL, powerCoordinationInfo within HandoverPreparationInformation message; [17]
Based on the inputs from companies:
Option 2 for LTE: 6 companies
Option 2 for NR: 6 companies
The majority is to use option 2 for both LTE and NR, Rapporteur would suggest to go for majority. But what additional parameters are needed for NR need further discussion. .
[bookmark: _Toc32566747]Proposal 46 For LTE, the DAPS network coordination is based on source link configuration to be used during DAPS HO, UE capabilities, maxSCH-TB-BitsDL, maxSCH-TB-BitsUL, powerCoordinationInfo within HandoverPreparationInformation message; 
[bookmark: _Toc32566748]Proposal 47 For NR, the DAPS network coordination is based on source link configuration to be used during DAPS HO, UE capabilities, maxSCH-TB-BitsDL (to be redefined for NR), maxSCH-TB-BitsUL (to be redefined for NR), powerCoordinationInfo within HandoverPreparationInformation message; FFS on additional parameters 


Same issue is discussed in companies’ contributions:
Option 4 of question 36 in [14]:LTE DC for LTE, MR-DC for NR [6]
· Huawei, HiSilicon
Option 2 : DC [8]
· CATT

The mechanisms on capability coordination, LTE DC based or MR DC based have been discussed in the email discussion 108#66.  It would be good to treat the topic based on email discussion 108#66. 
Proposal 2-1: The mechanisms on capability coordination, LTE DC based or MR DC based should be discussed based on email discussion 108#66; 

On top of proposals proposed in [14], based on contributions submitted in the meeting, following issues are discussed:
Issue 1 (clarification on proposals in email discussion): Network procedures on DAPS HO
Option 1: On top of proposals in email discussion 108#66[14]
[bookmark: _GoBack]Same as legacy HO, target determines the target configuration and generates the DAPS handover command and the target node sends the DAPS handover command to the source node in the X2/Xn HANDOVER REQUEST ACKNOWLEDGE which transparently forwards it to the UE [1]
· Ericsson, 
Option 1-plus:source decides source configuration to be used in target and the restriction in target; [10]
Rap: I assume it is further clarifications on option 1 and proposals in email discussion. 
· ZTE

Option 2:different from proposals in email discussion 108#66[14]
Different from legacy HO, source link configuration to be used during DAPS HO is configured in DAPS HO command;[2]
· Qualcomm Inc, Google Inc, Apple Inc, MediaTek Inc, Charter Communications

Option 1 is aligned with the majority view in the email discussion 108#66. It could be concluded easily.  
Proposal S2_1: Same as legacy HO, Source decides source configuration to be used in target and the restriction in target; target determines the target configuration and generates the DAPS handover command and the target node sends the DAPS handover command to the source node in the X2/Xn HANDOVER REQUEST ACKNOWLEDGE which transparently forwards it to the UE.


Issue 2 (new): whether the UE needs to report the PH value of SpCell of one MAC entity to the other MAC entity during DAPS HO [11]
Option 1: During DAPS operation, similar as DC operation, each MAC entity (i.e. MAC entity for source cell group and MAC entity for target cell group) will include the PH value of the serving cells for both source cell group and target cell group in the corresponding PHR report MAC CE.
Option 2: During DAPS operation, each MAC entity will only include the PH value of the serving cells within its own cell group in the corresponding PHR report MAC CE. The UE will determine the PHR format used in target side based on the same rules as Rel-15 (i.e. no further optimization will be considered for PHR reporting in DAPS HO). 
· ZTE
As commented in the reflector “For LTE, reporting the PH of another MAC entity would require “Dual Connectivity Power Headroom Report MAC Control Element” which is currently only applicable for DC. For NR, the “Multiple Entry PHR MAC CE” is used for MR-DC or UL CA according to 38.331. Then if the target/source configuration includes the UL CA, then the “Multiple Entry PHR MAC CE” will be used to report the PH of the other MAC entity without any specification change.”,it would good to handle this for LTE and NR separately, and discuss this in a new email discussion instead of online discussion. 
DISC S2_1:Discuss in a new email discussion on the issue for LTE and/or NR whether/how the UE needs to report the PH value of SpCell of one MAC entity to the other MAC entity during DAPS HO; 

Issue 3 (new): modification of target configuration can be sent in the same message for source release [2]
· Qualcomm Inc, Google Inc, Apple Inc, MediaTek Inc, Charter Communications

The proposal is same as legacy approach. It could be concluded easily.  
Proposal S2_2: Same as legacy reconfiguration procedure, modification of target configuration can be sent in the same message for source release;

[bookmark: _Hlk32925183]Issue 4 (same as email discussion): how to handle the case if source+target configuration exceeds the UE capability;
It was discussed in the email discussion 108#66 [14] as below:
	What shall UE do if the network configuration from source + target exceed the UE capability?
Option 1: fall back to legacy handover; 4 companies
Option 2: reestablishment; 15 companies
Option 3: unspecified;  7 companies
Question 39 which option should be used if the network configuration from source+target exceed the UE capability?
Based on companies’s inputs, the majority view is to exclude option 1, i.e. not fullback to legacy HO, and consider this case as network error. We just follow existing way when network configuration exceeds the UE capability.
· following existing way when network (source+target) configuration exceeds the UE capability, no change is needed.
[bookmark: _Toc32566733]Proposal 32 Following legacy handling on network configuration error if network (source+target) configuration exceeds the UE capability, no specification change is needed. 



Same issue is discussed in companies’ contributions:
Option 1:fallback to legacy HO [4]
· OPPO
Option 2: reestablishment [8]
· CATT
Option 3: left to UE implementation [12]
· LG

The issue how to handle the case if source+target configuration exceeds the UE capability has been discussed in the email discussion 108#66.  It would be good to treat the topic based on email discussion 108#66. 
Proposal 2-2: The issue how to handle the case if source+target configuration exceeds the UE capability should be discussed based on email discussion 108#66; 
2.3 Summary of source configuration change

The source configuration change was discussed in the email discussion 108#66 [14] as below:
	RAN2 discussed how to handle source configuration change upon DAPS handover:
Option 1:DAPS handover command can contain both source and target configuration 
Option 2: DAPS handover command only contain target configuration, but the source can send two RRC messages in one TTI, i.e. DAPS handover command for target, and RRC reconfiguration message for source;
Question 37 which option should be used to handle source configuration change during DAPS handover?
Option 2: 16 companies;
Option 1: 4 companies

[bookmark: _Toc32566731]Proposal 30 Source+target configuration cannot be sent in the same RRC message for DAPS HO. 
[bookmark: _Toc32566732]Proposal 31 If source wants to change it’s configuration during DAPS handover, the source could send two RRC messages in one TTI, i.e. DAPS handover command for target, and RRC reconfiguration message for source. But it is up to network implementation. 


Same issue is discussed in companies’ contributions:
Option 1:DAPS handover command can contain both source and target configuration [2]
· Qualcomm Inc, Google Inc, Apple Inc, MediaTek Inc, Charter Communications

· Option 1-1: Target cell sends only target link configuration to be used during DAPS HO in new RRC inter node message to source cell; source cell assembles the DAPS RRC Connection Reconfiguration message including the source link configuration and the container including the target cell configuration and sends it to UE in a single RRC message.
· Option 1-2: 	Target cell sends both source and target link configuration to be used during DAPS HO in HandoverCommand message to source cell; source cell transparently sends it to UE in a single RRC message.

Option 2: DAPS handover command only contain target configuration, but the source can send two RRC messages in one TTI, i.e. DAPS handover command for target, and RRC reconfiguration message for source; [1] [8]
· Ericsson, CATT
Option 3: Target node provides the capability coordination results. The target node configuration is allowed to exceed the UE capabilities in combination with the current source node configuration. Source node shall update the configuration based on the target node configuration and capability information received to ensure the configuration is within UE capability limit. In this option, source node is required to read the configuration of the target node. [7]
		Rap: put option here since it implies that source configuration can be changed during DAPS HO;
· NEC

The issue on the handling of source configuration chagne has been discussed in the email discussion 108#66.  It would be good to treat the topic based on email discussion 108#66. 
Proposal 3-1: The issue on the handling of source configuration change should be discussed based on email discussion 108#66; 
2.4 Handling on SCells
The handling on SCells was discussed in the email discussion 108#45 [13] as below:
	Based on above descriptions, we could see to support more than 2CCs scenarios (i.e. source PCell, target PCell, and Scells), more clarifications are needed on UE capability. 
Which options are allowed during R16 DAPS HO 
A)	source PCell + target PCell only (i.e. only 2 Cells for DAPS, the UE cannot indicate the support of DAPS in more than 2CCs’s combination)
B)	source PCell + target PCell + SCells (in both source, target) (i.e. more than 2 Cells for DAPS, SCell is considered during DAPS HO)
Note: RAN4 only considered DAPS with PCell in souce and PCell in target in Rel-16. 
Question 3f: Can DAPS capability be indicated in more than 2CCs BC, i.e. A or B?
Based on companies’ inputs (10 companies):DAPS HO without SCells: 7 (Huawei, HiSilicon, Nokia, Nokia Shanghai, Qualcomm, Apple, Intel )
DAPS HO with SCells: 3 (Ericsson, Vodafone, ZTE)
Rapporteur would suggest to go for majority, i.e. in Rel-16 DAPS HO only supports source PCell and target PCell, that means during the DAPS HO, all SCells (if configured in source) shall be released.
[bookmark: _Toc32522012][bookmark: _Toc32561682][bookmark: _Toc32561739][bookmark: _Toc32562094]Proposal 6 In Rel-16, DAPS HO only supports source PCell and target PCell.

If answer is B, i.e. allow SCells, we also need to consider what is SCell state on both Source and Target cells during R16 DAPS HO execution period.
If answer is A, i.e. not allow SCells, we also need to consider how to release SCells during DAPS HO?
Question 3g: how to handle SCells during R16 DAPS HO execution period?
Based on companies’ inputs (11 companies):
Explicitly release: 9 (Huawei, HiSilicon, Apple, Qualcomm, ZTE, Nokia, Nokia shanghai, Samsung, Intel)
Implicitly release: 1 (Qualcomm)
Rapporteur would suggest to go for majority, i.e. in Rel-16 DAPS HO, SCells (if configured in source) shall be released based on existing way, i.e. explicitly release from network using DAPS HO command. 
[bookmark: _Toc32522013][bookmark: _Toc32561683][bookmark: _Toc32561740][bookmark: _Toc32562095]Proposal 7 During DAPS HO, SCells (if configured in source) shall be released based on existing way, i.e. explicitly release from network using DAPS HO command.



Same issue is discussed in companies’ contributions:
Option 1:SCells + SPCell are released in HO command, and not configured in HO command [5] [11]
· Rap: Compared with the proposal in email discussion,  the main different parts are PSCell. But it is same as agreement, DAPS cannot work together with DC. 
· Huawei, HiSilicon , ZTE
Option 2: Same as legacy HO, source SCells becomes target SCells if not released by target, and default state is inactive unless the UE supports direct SCell activation; [1]
· Ericsson
Option 3: source/target SCells are deactivated upon receiving HO command; After DAPS HO, Source SCells are released by network, target SCells are activated based on MAC CE; UE is not required to do RRM/CQI measurement on SCells until source cell is released[9] [11]
· Nokia, ZTE
Option 4: Source SCells are released or keep as inactivated state[15]
· Qualcomm 
The issue on how to handle the scells during DAPS HO has been discussed in the email discussion 108#45.  It would be good to treat the topic based on email discussion 108#45. 
Proposal 4-1: The issue on how to handle the scells during DAPS HO should be discussed based on email discussion 108#45; 
[15] also proposed “Proposal 2. UE does not support RRM for the deactivated source SCells until UE fallback to source connection due to DAPS HO failure.”. RAN2 have agreed “4	No changes to RRM during handover due to DAPS HO. (No changes needed to running CR)” . It can be applied for source SCell, i.e. we do not need to change anything. 
Another issue raised in [15] is 
	after receiving the DAPS HO command, the UE has to keep the source connection simultaneously while setting up the target connection. This may result in UE capability reduction for the source connection and UE may not have enough resources to support mTRP on the source connection. 
As the source connection is used for UL/DL data transmission only for a short period after receiving the DAPS HO command, we think that mTRP on the source can be disabled to support DAPS HO with the target cell to reduce the complexity in Rel-16. 
[bookmark: _Ref23943341]Proposal 3. Source connection mTRP connections are released on receiving the DAPS HO RRC Reconfiguration message.      



It is related to issue we discussed in 108#66, how to handle the case when the network configuration exceeds the UE capability as below.  
	What shall UE do if the network configuration from source + target exceed the UE capability?
Option 1: fall back to legacy handover;
Option 2: reestablishment;
Option 3: unspecified; 

Question 39 which option should be used if the network configuration from source+target exceed the UE capability?
Summary: No change;
Based on companies’s inputs, the majority view is to exclude option 1, i.e. not fullback to legacy HO, and consider this case as network error. We just follow existing way when network configuration exceeds the UE capability.
· following existing way when network (source+target) configuration exceeds the UE capability, no change is needed.


Proposal 32 Following legacy handling on network configuration error if network (source+target) configuration exceeds the UE capability, no specification change is needed. 



The network should respect UE capability and should not configure the UE more than UE capability. We should avoid to optimize the network error case. Rapporteur considers it as one of  downgrade of UE configuration solution, and suggest to not treat it. 
 

3	Conclusions
Issues to be covered by other email discusions and should be treated based on email discussion report:
Proposal 1-1: The issue on intra/inter freq DAP capability should be discussed based on email discussion 108#45; 
Proposal 1-2: The issue on how to capture RAN1/4 DAPS capability should be discussed based on email discussion 108#45;
Proposal 2-1: The mechanisms on capability coordination, LTE DC based or MR DC based should be discussed based on email discussion 108#66; 
Proposal 2-2: The issue how to handle the case if source+target configuration exceeds the UE capability should be discussed based on email discussion 108#66; 
Proposal 3-1: The issue on the handling of source configuration change should be discussed based on email discussion 108#66; 
Proposal 4-1: The issue on how to handle the scells during DAPS HO should be discussed based on email discussion 108#45; 

Agreements proposed to be agreed in this meeting (from all sub-topics)

Proposal S2_1: Same as legacy HO, Source decides source configuration to be used in target and the restriction in target; target determines the target configuration and generates the DAPS handover command and the target node sends the DAPS handover command to the source node in the X2/Xn HANDOVER REQUEST ACKNOWLEDGE which transparently forwards it to the UE.
Proposal S2_2: Same as legacy reconfiguration procedure, modification of target configuration can be sent in the same message for source release;

Open items proposed to be further discussed in this meeting (from all sub-topics)

DISC S1_1: Discuss in a new email discussion on the issue Mandatory/optional of DAPS capabilities;
DISC S2_1:Discuss in a new email discussion on the issue for LTE and/or NR whether/how the UE needs to report the PH value of SpCell of one MAC entity to the other MAC entity during DAPS HO; 
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