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1. Introduction
After RAN2#107 meeting, an email discussion [107#29][NR/Mob-enh] CP for DAPS was triggered[2] and many issues on CP were handled, including SRB/Dual RRC/RLM etc. However, there was a lot of disagreement on some of the issues.
This contribution mainly discusses some controversial points of control plane, such as whether to support the fallback operation, single RRC or dual RRC for DAPS HO, and RLM, etc. and provide the corresponding proposals and analysis.
2. Discussion
Generally handover failure occurs in three cases: too early HO, too late HO, and HO to the wrong cell. The fallback operation after DAPS HO failure is more suitable for the too early HO case. The quality of the source link is still good and data transmission can still be continued. If the RRC reestablishment procedure is triggered, the interruption time will be long. Additionally, even in case of handover to the wrong cell, the fallback to the source cell is also beneficial in shorting interruption time, as there is a chance for the source cell to choose a new target cell while keeping data transmission of source uninterrupted.
Proposal 1：RAN2 to support the fallback to source cell in case of DAPS HO failure when the source link is good.
If the above proposal 1 is agreed, the remaining issues to be solved are when to start target SRB1/2 and how to perform RLM in source cell and target cell?
There are two options presented in the Email discussion [2], Option 1 is that the target SRB1/2 is established upon the receipt of  handover command, and the source SRB1/2 is suspended at the same time. Option 2 is that the target SRB1/2 starts after the successful RACH access to the target cell, and the source cell SRB1/2 is maintained during this period. 
The purpose of both options is the same, i.e, for support of the fallback operation of DAPS HO failure. But for the first option, the main concern is whether it is a “dual RRC” ?  Despite the source SRB1/2 is suspended, there are still two sets of SRBs that exist at the same time. Similar as in DC, SCG failure can lead to SCG suspend, but it is still a dual connection unless the SCG is released.  Also, for the second option, if the target SRB configuration is established after receiving the DAPS HO command, but it will not work until the successful RACH access to the target cell which is same as legacy HO.  Therefore, to avoid the support of “dual SRBs” in case of DAPS HO,  we propose to use the second option to support the fallback to source cell in case of DAPS HO failure.
Proposal 2：The target SRB configuration is established after receiving the DAPS HO command, but it will not start transmission/reception  until the successful RACH access to the target cell.
Proposal 3：The source cell SRB1/2 is maintained till the target SRB1/2 starts transmission/reception.

With regard to RLM, there are two phases to be considered as shown in the Figure 1. The first phase is before the UE successfully accesses to the target cell. The second phase is after the UE successfully accesses to the target cell.
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Figure 1 Two phases for the RLM during DAPS-RUDI handover
If the fallback operation upon DAPS HO failure is agreed, the RLM of the source at phase 1 should be allowed. In phase 1, the UE will continue to monitor the link quality of the source cell, and once the RLF event is triggered, but if T304 is running, the RRC reestablishment procedure should not be triggered. Also, in case the random access failure, the HOF occurs, and at this time, if the channel quality of the source cell is good, the connection between the UE and network should be allowed to fallback to the source cell. The handover failure information can be reported to the source cell to assist the subsequent handover optimization. At this phase, only if there are problems with the RLM of both the source cell and target cell, the UE will initiate the RRC reestablishment procedure.
Proposal 4：In the phase 1, the UE is allowed to maintain RLM towards source, and
· If the link quality of the source cell is good and there is a problem with the access to the target cell, HOF is triggered. The UE is allowed to fallback to the source cell and report the HOF information to the network side.
· If there is a problem with the RLM of source cell and the T304 is running, the RRC reestablishment procedure will not be triggered.
· The RRC reestablishment procedure is triggered only when both radio link detections have problem.
In phase 2, once the UE successfully completes the random access procedure, it will stop T304, and starts to send the RRC reconfiguration complete message to target cell. In this case, if a problem occurs with the RLM at the target cell, such as RLF, the RRC reestablishment procedure is triggered since the RRC signaling at the source cell has been released, like in legacy handover. In addition, in this phase, the RLM at source cell may be continued for the data transmission of source side. And it stops when the UE expects to release the transmission link of source side. Additionally the source link is also released when the RLF for the source cell occurs, but it is unnecessary to inform the target cell of the RLF information once the handover is successful.
Proposal 5：In the phase 2, UE is allowed to maintain two RLM towards both source and target cells, but the RLM roles of the source and target cells are different.
· If there is a problem with the RLM of the target cell, the RRC reestablishment procedure will be triggered.
· If there is a problem with the RLM of the source cell, the transmission link of source side is released.
3. Proposals
According to the analysis in section 2, we have the following observations and proposals:

Proposal 1：RAN2 to support the fallback to source cell in case of DAPS HO failure when the source link is good.
Proposal 2：The target SRB configuration is established after receiving the DAPS HO command, but it will not start transmission/reception  until the successful RACH access to the target cell.
Proposal 3：The source cell SRB1/2 is maintained till the target SRB1/2 starts transmission/reception.
Proposal 4：In the phase 1, the UE is allowed to maintain RLM towards source, and
· If the link quality of the source cell is good and there is a problem with the access to the target cell, HOF is triggered. The UE is allowed to fallback to the source cell and report the HOF information to the network side.
· If there is a problem with the RLM of source cell and the T304 is running, the RRC reestablishment procedure will not be triggered.
· The RRC reestablishment procedure is triggered only when both radio link detections have problem.
Proposal 5：In the phase 2, UE is allowed to maintain two RLM towards both source and target cells, but the RLM roles of the source and target cells are different.
· If there is a problem with the RLM of the target cell, the RRC reestablishment procedure will be triggered.
· If there is a problem with the RLM of the source cell, the transmission link of source side is released.
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