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1. [bookmark: _Ref165266342]Introduction
A discussion took place at RAN#89e regarding the handling of SCells and mTRP during DAPS HO [1]. The following proposals from the email discussion report [2] were agreed:  
- UE is not required to support simultaneous operation of multi-DCI/single-DCI mTRP and DAPS in Rel-16. No additional UE capability is defined for this in Rel-16.  
- Task RAN2 to decide on solution(s) to avoid that a Rel-16 UE operates simultaneously with multi-DCI/single-DCI mTRP and DAPS. RAN2 should strive to conclude in 2020/Q4.  
Based on this RAN outcome, it is up to RAN2 to find a solution to avoid simultaneous operation with mTRP during DAPS HO.
The problem is similar to handling of SCells and it is preferable to have a common solution for both. In this contribution, we discuss these issues and suggest solution.
2. Discussion 
It was agreed in RAN2#109 that during DAPS HO, only source and target PCells are active. In other words, CA operation is not used at neither the source nor the target. In particular, the following was agreed:
19: SCells are released in HO command, and not configured in HO command. To clarify this in UE capability,i.e. intra/inter-F DAPS capability indicates that the UE can only do DAPS handover with source and target PCell and no SCells. There should no other specification impact.

This is a very important condition for DAPS HO and it was also discussed in RAN4 and RAN1 and the decision was made based on their feedback. Yet, this critical requirement is currently captured in RAN2 specifications only as a Note in 38.300 9.2.3.1 as follows:
NOTE 3:	Only PCell is kept during DAPS handover. All other serving cells are released by the network.
This is obviously not sufficient. Notes are not binding for the specifications and something this important should be part of stage-3.
Observation 1: DAPS HO is only applicable to PCell. However, this important requirement is captured only as a single Note in Stage-2 and thus is not part of normative specification.
The above agreement also states that the “PCell only HO” should be captured in the UE capability. However, this was not implemented in the RAN2 specifications. For example, the intra-freq DAPS HO capability in the latest 38.306 is as follows and does not state that the UE does not support SCells during DAPS. 
	intraFreqDAPS-r16
Indicates whether UE supports intra-frequency DAPS handover, e.g. 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, single UL transmission and cancelling UL transmission to the source cell for intra-frequency DAPS handover. The capability signalling comprises of the following parameters:
-	intraFreqAsyncDAPS-r16 indicates whether the UE supports asynchronous DAPS handover.
-	intraFreqDiffSCS-DAPS-r16 indicates whether the UE supports different SCS in source PCell and intra-frequency target PCell in DAPS handover.



Observation 2: RAN2 agreement to capture DAPS as PCell only in UE capability was not implemented.
The above agreement from RAN2#109 also states that SCells should be released in HO command for source gNB. However, this is not possible since HO command can include only the target gNB configuration (within HandoverCommand) which is transparently sent by the source gNB to the UE. RAN2 did discuss whether to include both source and target RRC configurations in the same RRC message (similar to CHO configuration); however opted not to do that as follows in RAN2#109:
12: Source decides source configuration to be used during DAPS handover and the restriction in target; target determines the target configuration based on received source configuration to be used during DAPS HO and UE capabilities, 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.
This agreement implies that the source gNB needs to send another RRC message to release its own SCells. This should be sent before the HO command or possibly in the same slot as HO command. In either case, this can delay the DAPS HO since the UE has to process this RRC message.
Observation 3: Source SCells cannot be released in HO command for DAPS HO since a separate RRC message is needed.
Observation 4: The additional RRC message from the source gNB to release SCells will incur unnecessary additional overhead and possibly delay the HO.
If the SCells are not released in time before DAPS HO, the UE will have to declare reconfiguration failure. This is not really necessary as the UE can just release the SCells. 
Proposal 1: For DAPS HO, if the source SCells are not released before the HO command, the UE shall release SCells upon reception of the HO command.
Note that Proposal 1 does not exclude source gNB to do the release explicitly; it just gives the option to the network not do it.
The action item from RAN also concerns the handling of mTRP. Similar to SCells, this should be released before HO command is applied. Therefore, same mechanism can be used.
Observation 5: Similar to CA, mTRP can only be released by a separate RRC message other than HO command.
Proposal 2: For DAPS HO, if the source mTRP is not released before the HO command, the UE shall release source mTRP upon reception of the HO command.
For DAPS HO, SCells also cannot be configured by the target gNB in the HO command. This was also agreed in RAN2#109 even though it is also not explicitly captured in stage-3.
For mTRP, a parallel conclusion can be made, i.e. mTRP is not configured for the target gNB until after DAPS HO is complete.
Observation 6: RAN2 has agreed that SCells are not configured for target gNB for DAPS HO. The same can be applied to mTRP.
Proposal 3: For DAPS HO, mTRP is not configured for target cell in the HO command.
In DAPS HO, the UE keeps the source cell connection until receiving the “release” command from the target. From the time DAPS HO is successful until the release, the UE can receive any messages from the target, including RRC reconfiguration. If target gNB configures SCells during this time, it will violate the RAN2 agreement. This is also not captured in stage-3 and it would be important to do so.
Observation 7: If SCells are configured at the target gNB before source release, this conflicts with the RAN2 agreement in Observation 3.
Proposal 4: For DAPS HO, capture in RRC that SCells for target gNB are not configured before source cell is released.
A similar problem exists for DC operation during DAPS. RAN2 has agreed that DC should not be active at either the source or target gNB during DAPS HO. This is only configured in the field description of daps-Config in 38.331 as follows:
daps-Config
Indicates that the bearer is configured as DAPS bearer.This field is optional present, need N, in case masterCellGroup includes ReconfigurationWithSync, MR-DC is not configured and ethernetHeaderCompression is not configured for the DRB. Otherwise the field is absent.
Note that this IE is sent in the HO command and thus only prohibits configuring DC by the target gNB in DAPS HO command. It does not however preclude SN configuring DC later before the source cell release. There is also no normative text that the SN should be released at the source gNB side.
It is beneficial to clarify the DC operation during DAPS in stage-3 and similar agreements to CA can be made:
Observation 8: Even though RAN2 has agreed that DC operation is not used during DAPS HO, this is not clearly captured in RRC.
Proposal 5: For DAPS HO, capture in RRC that SCG configuration for target gNB is not included in the HO command.
Observation 9: Similar to CA, SN should be released before applying the HO command during DAPS HO.
Proposal 6: For DAPS HO, if SN configuration is not released by the source gNB, the UE shall perform MR-DC release upon reception of the HO command.
3. Conclusion
In this document, we have discussed the handling of SCells and mTRP and additionally DC during DAPS HO and propose the below. A companion RRC CR [3] based on these proposals is also submitted to this meeting.
Observation 1: DAPS HO is only applicable to PCell. However, this important requirement is captured only as a single Note in Stage-2 and thus is not part of normative specification.
Observation 2: RAN2 agreement to capture DAPS as PCell only in UE capability was not implemented.
Observation 3: Source SCells cannot be released in HO command for DAPS HO since a separate RRC message is needed.
Observation 4: The additional RRC message from the source gNB to release SCells will incur unnecessary additional overhead and possibly delay the HO.
Proposal 1: For DAPS HO, if the source SCells are not released before the HO command, the UE shall release SCells upon reception of the HO command.
Observation 5: Similar to CA, mTRP can only be released by a separate RRC message other than HO command.
Proposal 2: For DAPS HO, if the source mTRP is not released before the HO command, the UE shall release source mTRP upon reception of the HO command.
Observation 6: RAN2 has agreed that SCells are not configured for target gNB for DAPS HO. The same can be applied to mTRP.
Proposal 3: For DAPS HO, mTRP is not configured for target cell in the HO command.
Observation 7: If SCells are configured at the target gNB before source release, this conflicts with the RAN2 agreement in Observation 3.
Proposal 4: For DAPS HO, capture in RRC that SCells for target gNB are not configured before source cell is released.
Observation 8: Even though RAN2 has agreed that DC operation is not used during DAPS HO, this is not clearly captured in RRC.
Proposal 5: For DAPS HO, capture in RRC that SCG configuration for target gNB is not included in the HO command.
Observation 9: Similar to CA, SN should be released before applying the HO command during DAPS HO.
Proposal 6: For DAPS HO, if SN configuration is not released by the source gNB, the UE shall perform MR-DC release upon reception of the HO command.
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