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Discussion and Decision
1. Introduction 
In [107#29][NR/Mob-enh] CP for DAPS email discussion [1], the CP issues of the DAPS HO are discussed. One of the raised other issues is when and how to release the source link. In this contribution, we discuss on the issue. This is the revision of R2-1913798 to reflect agreements in RAN2#107bis.
2. Discussion
When to Release the Source Cell
In RAN2#107bis, with regard to CP for DAPS HO, RAN2 agreed that 
Agreements

1
T304 is reused to determine the DAPS handover failure.

2
When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).

3
When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.

4
Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.

5
Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.
6
After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 

8
As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.

9
After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE

10
After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.

11
If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment.
12
The UE has only one RRC state/entity.
Before the successful completion of the RACH to the target cell, when the source link fails, the UE can perform transmission or reception neither via the source link nor via the target link.  Therefore, in that case, the UE releases the source cell implicitly and stops any data transmission or reception via the source link. 

Observation 1: RAN2 agreed that before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link implicitly and stops any data transmission or reception via the source link.
After the successful completion of the RACH to the target cell, when the source link fails and the UE knows about it, it is natural that the UE releases the source cell implicitly because the UE can know the link condition most exactly and quickly.
Observation 2: After the successful completion of the RACH to the target cell, when the source link fails and the UE knows about it, the UE can release the source cell implicitly.

In other cases (i.e., before the source link fails) after the successful completion of the RACH to the target cell, when to release the source cell can be an issue. However, it should be done as soon as possible because it is a big processing overhead for the UE to maintain two connections and two protocol stacks simulataneouly for the DAPS.      

Observation 3: It could be good that the UE releases the source cell as soon as possible to relieve the processing overhead of DAPS.

On the other hand, if the UE releases the source cell too early (e.g., when the target eNB/gNB receives the HO complete), the interruption time can be increased. 
Observation 4: If the UE releases the source cell too early, the interruption time can be increased. 
To sum up, it is appropriate that the UE releases the source cell as soon as possible after some transmissions/receptions with the target eNB/gNB. Furthermore, it can be the best that the UE releases the source cell when after the UE transmits a PDCP status report to the target node, all missing PDCP SDUs in the PDCP status report have been received from either source cell or target cell. This can minimize the interruption time.   
Observation 5: It can be the best that the UE releases the source cell when after the UE transmits a PDCP status report to the target node, all missing PDCP SDUs in the PDCP status report have been received from either source cell or target cell.  
So the UE can know the best time to release the source cell most exactly and quickly. Therefore, it is the best approach that the UE can decide when to release the source cell.

Observation 6: The UE can know the best time to release the source cell most exactly and quickly.
Proposal 1: With regard to source cell release in DAPS HO, RAN2 is requested to consider that 
- when the source link fails, the UE releases the source cell implicitly;
- in other cases (i.e., before the source link fails), the UE can decide when to release the source cell.
How to Release the Source Cell

If we go the way that the UE can decide when to release the source cell, there can be three options for how to release the source cell as follows,

· Option 1: The UE sends an RRC message to the source node to trigger the release of the source cell;

· Option 2: The UE sends an RRC message to the target node and the target sends an Xn/X2 message to the source node to trigger the release of the source cell;

· Option 3: The UE sends an “in-band indicator” (e.g., a UL PDCP end-marker packet) to the source node to indicate the release of the source cell.

In [107#29][NR/Mob-enh] CP for DAPS email discussion [1], the majority view on SRB handling is that SRB(s) of the source link are released after the successful RA to the target or not in use and released at the release of the source cell. Therefore, option 1 can be an unrealistic solution.
Observation 7: If SRB(s) of the source link are released or not in use after the successful RA to the target, the UE cannot send an RRC message to the source node to trigger the release of the source cell.
With option 2, the source can receive the trigger of the release of the source cell after at least one Xn/X2 delay. The source can stop transmitting DL data to the UE after receiving the trigger. Therefore, with option 2, some DL resources can be wasted. In addition, we need to define a new RRC and Xn/X2 messages for that.
Observation 8: The UE can send an RRC message to the target node to trigger the release of the source cell and the target sends an Xn/X2 message to the source node after at least one Xn/X2 delay and this incurs some waste of DL resources.
A paper [2] proposed that an “in-band indicator” (e.g., a DL PDCP end-marker packet) indicates that DL data transmission from the source gNB is stopped, thus the connection to the source node can be released in a controlled manner. We agree the use of PDCP end-marker packet to indicate the release of the source cell because the PDCP end-marker packet is not new, and the transmit and receive operations of the end-marker PDCP control PDU already are in the PDCP specification. However, we prefer UL PDCP end-marker packet to DL PDCP end-marker packet because the UE can know the best time to release the source cell most exactly and quickly as discussed above. Furthermore, in RAN2#107bis, RAN2 agreed that the UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB/gNB. Therefore, the UE can send an “in-band indicator” (e.g., a UL PDCP end-marker packet) to the source node to indicate the release of the source cell even after switching UL data transmission to the target node.
Observation 9: The UE can send an “in-band indicator” (e.g., a UL PDCP end-marker packet) to the source node to indicate the release of the source cell even after switching UL data transmission to the target node.
Proposal 2: With regard to source cell release in DAPS HO, RAN2 is requested to consider that the UE can send a UL PDCP end-marker packet to the source node to indicate the release of the source cell.

3. Conclusion
Observation 1: RAN2 agreed that before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link implicitly and stops any data transmission or reception via the source link.
Observation 2: After the successful completion of the RACH to the target cell, when the source link fails and the UE knows about it, the UE can release the source cell implicitly.

Observation 3: It could be good that the UE releases the source cell as soon as possible to relieve the processing overhead of DAPS.

Observation 4: If the UE releases the source cell too early, the interruption time can be increased. 
Observation 5: It can be the best that the UE releases the source cell when after the UE transmits a PDCP status report to the target node, all missing PDCP SDUs in the PDCP status report have been received from either source cell or target cell.  
Observation 6: The UE can know the best time to release the source cell most exactly and quickly.
Observation 7: If SRB(s) of the source link are released or not in use after the successful RA to the target, the UE cannot send an RRC message to the source node to trigger the release of the source cell.
Observation 8: The UE can send an RRC message to the target node to trigger the release of the source cell and the target sends an Xn/X2 message to the source node after at least one Xn/X2 delay and this incurs some waste of DL resources.
Observation 9: The UE can send an “in-band indicator” (e.g., a UL PDCP end-marker packet) to the source node to indicate the release of the source cell even after switching UL data transmission to the target node.
Based on the discussion in Section 2, we propose the following:

Proposal 1: With regard to source cell release in DAPS HO, RAN2 is requested to consider that 
- when the source link fails, the UE releases the source cell implicitly;
- in other cases (i.e., before the source link fails), the UE can decide when to release the source cell.
Proposal 2: With regard to source cell release in DAPS HO, RAN2 is requested to consider that the UE can send a UL PDCP end-marker packet to the source node to indicate the release of the source cell.
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