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Introduction
In RAN2#111-e meeting, discussions about CPAC mainly focused on the scope and understanding of the WID[1] and got the initial agreements as following:
R2 assumes that the work Will follow what is in the WID, and initially focus on CPA and Inter-SN CPC
R2 assumes for now that LTE SCG is not included. 
Thus, the scope is initially narrowed down to CPA and Inter-SN CPC and it is confirmed that the LTE SCG is precluded. Based on the latest agreements of CPA and Inter-SN CPC, we should start the discussion with the general procedure and the basic agreements instead of over-detailed aspects. 
In this paper, we propose the general procedure for CPA and Inter-SN CPC and discuss some basic questions.
Discussion
In Rel-16 mobility enhancement, discussions about CHO are based on the conventional HO and discussions about CPC are mainly based on the conventional SN modification. In the last meeting, we have agreed that the scenarios of CPAC in Rel-17 initially focus on CPA and Inter-SN CPC. Referring to what we have done in Rel-16, the procedures for CPAC can take the conventional SN addition/change procedures as the baseline and make some adjustments according to the conditional characteristic of CPAC. And some agreements for intra-SN CPC in Rel-16 can be the baseline to avoid similar discussions again and again.
Proposal 1: Follow the same principle as Rel-16, design principles for CPAC in Rel-17 are following the conventional SN addition/change in TS37.340 with adjustments for CPAC.
The procedure of CPA 
There are several basic questions already brought up in the email discussion such as which node decides the execution condition and which node generates the final message. As can be seen in the summary, companies’ opinions about the CPA and MN-initiated inter-SN CPC are relatively aligned. Since the MN is the node to trigger the procedure, almost all companies agree that MN should encapsulate CPAC configurations from the candidate PSCell(s) without altering and execution conditions for candidate PSCell(s) decided by MN into the final message to the UE. Conditional SN addition is the essential step in all cases of Rel-17 and the determined procedure of CPA can be the baseline for the inter-SN CPC.
Based on the assumption about CPAC above, the procedure of conditional SN addition and inter-SN CPC can be pictured as following.


Fig. 1 General procedure of CPA
The MN decides to use CPA based on the measurement reports from the UE.
1.	The MN requests CPA to one or more candidate SNs. A CPA request message is sent for each candidate SN.
2.	The candidate SN(s) sends CPA response including configuration of CPA candidate cell(s) to the source gNB. The CPA response message is sent for each candidate cell.
[bookmark: _Hlk54271864]3.	The MN sends the RRCConnectionReconfiguration message to the UE, containing the conditional NR RRC configuration message, without modifying it.
4/5. Same as step 4, 5 in Figure 10.2.1-1 of clause 10.2.1.
6. 	The UE starts evaluating the CPA execution conditions for the candidate PSCell(s). If at least one CPA candidate PSCell satisfies the corresponding CPA execution condition, the UE sends RRCConnectionReconfigurationComplete message to the MN, including a NR RRC response message to the target SN, if SRB1 is used for the transmission.
7. The MN forwards the NR RRC response message, if received from the UE, to the SN in the SgNB Reconfiguration Complete message.
8. UE applies the stored corresponding configuration for that selected candidate PSCell, and synchronises to that candidate PSCell of the SN. The order of step 6 and step 8 is not defined.
Proposal 2: Suggest to introduce the above signalling flow for CPA into TS37.340.
The procedure of Inter-SN CPC
Although the source SN could be the node to trigger the inter-CPC procedure, i.e. source SN requests MN to perform SN change, it just sends the SN change indication to the MN which may not include information including execution conditions decided by the SN. The signalling overhead between MN and source SN can be greatly reduced when SN just sends a SN change indication instead of execution conditions for every candidate SN. After receiving the SN change indication, MN interacts with all the nodes to generate the final message including the execution condition set by MN and RRCReconfiguration provided by the candidate PSCell(s). In the case of SN-initiated inter-SN change, most interaction procedures after the SN change indication can reuse that of MN-initiated inter-SN CPC with few modifications. The spec workload could be reduced accordingly. The assumption above revised the 3rd agreement about CPAC in RAN2#107 as follows.
Proposal 3: In cases of CPA or inter-SN CPC, the MN generates the final RRC configuration message (e.g. RRCConnectionReconfiguration/RRCConnectionReconfiguration message) and transmits it to the UE.



Fig. 2 General procedure of CPC
The MN decides to use CPA based on the measurement reports from the UE or the SN change indication in the case of SN-initiated inter-SN CPC.
0.  The SN sends the SN change indication in the case of SN-initiated inter-SN CPC.
1.	The MN requests CPA to one or more candidate SNs. A CPA request message is sent for each candidate SN.
2.	The candidate SN(s) sends CPA response including configuration of CPA candidate cell(s) to the source gNB. The CPA response message is sent for each candidate cell.
3.	The MN sends the RRCConnectionReconfiguration message to the UE, containing the conditional NR RRC configuration message, without modifying it.
4/5. Same as step 5, 7 in Figure 10.5.1-1/2 of clause 10.5.1.
6. 	The UE starts evaluating the CPA execution conditions for the candidate PSCell(s). If at least one CPA candidate PSCell satisfies the corresponding CPA execution condition, the UE sends RRCConnectionReconfigurationComplete message to the MN, including a NR RRC response message to the target SN, if SRB1 is used for the transmission.
7. The MN forwards the NR RRC response message, if received from the UE, to the SN in the SgNB Reconfiguration Complete message.
[bookmark: _Hlk54342279]8/9. MN initiates or confirms the release of the source SN and send the Release request in MN-initiated inter-SN CPC or SN change confirm in SN-initiated inter-SN CPC to the source SN. The reception of the SgNB Release Request message or SgNB Change Confirm message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
10. UE applies the stored corresponding configuration for that selected candidate PSCell, and synchronises to that candidate PSCell of the SN. The order of step 6 and step 8 is not defined.
Proposal 4: Suggest to introduce the above signalling flow for inter-SN CPC into TS37.340.
Compared with the CPA, the main difference of the inter-SN CPC lies in the additional source SN release procedure. As the CPC in Rel-16, the UE maintains connection with source PSCell after receiving CPAC configuration and detach from the source SN to the target SN when the execution condition is met. By the complete message including an embedded RRC complete message to the SN upon CPAC execution, the MN not only can inform the target SN, but also initiate the source SN release procedure with one valid data forwarding address. In another word, the source SN can stop providing user data to the UE upon the execution and start data forwarding only to the target SN upon Step 8 in the Figure 2. This reduces the resource waste resulted from early forwarding and the data interruption resulted from late forwarding. 
Proposal 5: If SRB1 is used for the transmission, in CPA and Inter-SN CPC, upon execution of CPAC, the UE shall reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN including an embedded RRC complete message to the SN, and then the MN informs the target SN.
Proposal 6: The source SN release procedure can be initiated when MN receives complete message (embedded SN release request in MN-initiated inter-SN CPC or SN change confirm in SN-initiated inter-SN CPC to the source SN) from UE when CPAC execution condition is met. Reception of SN release request or SN change confirm triggers the source stop providing user data to the UE and start data forwarding.

Conclusions
For CPA and Inter-SN CPC in Rel-17, we propose the general procedures and discuss some basic questions as follows.
Proposal 1: Follow the same principle as Rel-16, design principles for CPAC in Rel-17 are following the conventional SN addition/change in TS37.340 with adjustments for CPAC.
Proposal 2: Suggest to introduce the above signalling flow for CPA into TS37.340.
Proposal 3: In cases of CPA or inter-SN CPC, the MN generates the final RRC configuration message (e.g. RRCConnectionReconfiguration/RRCConnectionReconfiguration message) and transmits it to the UE.
Proposal 4: Suggest to introduce the above signalling flow for inter-SN CPC into TS37.340.
Proposal 5: If SRB1 is used for the transmission, in CPA and Inter-SN CPC, upon execution of CPAC, the UE shall reply the RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to the MN including an embedded RRC complete message to the SN, and then the MN informs the target SN.
Proposal 6: The source SN release procedure can be initiated when MN receives complete message (embedded SN release request in MN-initiated inter-SN CPC or SN change confirm in SN-initiated inter-SN CPC to the source SN) from UE when CPAC execution condition is met. Reception of SN release request or SN change confirm triggers the source stop providing user data to the UE and start data forwarding.
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