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Introduction
[bookmark: _Toc242573354]In the work item for NR Mobility Enhancements [1], one objective is to improve the robustness at handover. In RAN2#105bis was agreed to support Conditional handover (CHO) in NR and in RAN2#107 it was agreed to support conditional NR PSCell addition/change. Later in RAN86 it was decided to limit the scope in rel-16 to intra SN change without MN involvement:
 	Conditional handover based NR PSCell addition/change for any architecture option with NR PSCell- limit to intra SN change without MN involvement;
In this contribution the remaining outstanding issues in rel-16 are discussed. 
Discussion
Background
The following e-mail discussion was agreed after RAN2#109:
[108#67][NR Mob] Resolving open issues in CPAC and creating TP (CATT)
Discuss contents of R2-1916329 to see if they are agreeable. Attempt to close open issues and create TP illustrating the changes needed for this feature. 
	Intended outcome: Report and RRC TP for CPAC feature. 
	Deadline: 2020-01-30

Most of the outstanding issues for conditional PSCell addition were resolved in the above e-mail discussion, but there still a couple of outstanding issues which are discussed below.
Reception of RRC messages during PSCell change execution
A first open issue is related to question 3 in e-mail discussion #67. The question asked is the following:
Question 3:  companies are requested to comment on how to handle RRC message reception from the MN while CPC-intra-SN is executed:
Option 1: While executing CPC procedure, the UE continues to receive and process RRC reconfiguration from the MN. If received during the CPC execution, the UE stops the ongoing CPC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 
Option 2: While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN.
No conclusion was made in the e-mail discussion, but it was proposed to discuss it further:
Summary Q3: There was some confusion whether the execution of CPC means the monitoring of trigger condition. The execution of CPC means that the UE performing the procedure after the execution condition is met. With this understanding, 6 companies (Ericsson, Samsung, DoCoMo, Nokia, CATT, and Intel) supported option 2. While 10 companies supported option 1. It was also commented that this scenario should be same as the scenario where conventional PScell change, in which the UE continues with the on-going PSCell change. Option 2 doesn’t require any change to the specification. One company commented that option 1 also doesn’t required spec modification. 

Proposal 3: to discuss on how to handle RRC message reception from the MN while CPC-intra-SN is executed:
Option 1: While executing CPC procedure, the UE continues to receive and process RRC reconfiguration from the MN. If received during the CPC execution, the UE stops the ongoing CPC procedure if the UE receives 
1). PCell change 
2). Conventional PSCell change 
3). SCG release 
Option 2: While executing CPC procedure, the UE continues to receive RRC reconfiguration from the MN. However, the UE should finalise the ongoing CPC execution before processing the RRC message received from the MN.
Option 3: The same UE behaviour as in the conventional PSCell change i.e. no specific UE requirement.

A basic principle in RRC signalling is that one procedure is always completed before the next one starts. This is the case in legacy procedures and there is no reason to treat the execution of a conditional PSCell change any different a normal PSCell change. The time for the execution of a PSCell change is also very small and it is basically impossible to test that UEs are following the requirements, if any UE behaviour would be defined during the execution of procedure. It does not make sense to define UE behaviours which are impossible to test.
Also, reception of RRC messages during the execution of a PSCell change is a corner case for which no behaviour has been specified in the past, so we see no reason to specify any behaviour for the conditional case. 
Proposal 1: Apply the same behaviour as in legacy and finish an ongoing CPC execution procedure before processing the next RRC message.  
Proposal 1 requires no updates to the specifications as legacy mechanisms apply,

MN involvement in CPC
In question 4 it was proposed that the MN is not informed of CPC-intra-SN execution by the UE.
Summary Q4: all companies agree that in case of SRB3, the MN is not informed of CPC-intra-SN execution by the UE.   If SRB3 is not configured, the UE first informs the MN that the message has been received. Then the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution. However different views are shown on how to format the CPC complete message to be sent to the SN via the MN. 
Option 1: In both cases (at the reception of CPC configuration and upon the execution of CPC procedure) the complete message to MN includes an embedded complete message to the SN.
Option 2: only the complete message exchanged via SRB1 at CPC execution includes an embedded message to the SN.

Proposal 4: 1). in case of SRB3, the MN is not informed of CPC-intra-SN execution by the UE.
2). if SRB3 is not configured, the UE first informs the MN that the message has been received. Then the UE needs to provide the CPC complete message to the SN via the MN upon CPC execution.
FFS on message formatting
Option 1: In both cases (at the reception of CPC configuration and upon the execution of CPC procedure) the complete message to MN includes an embedded complete message to the SN.
Option 2: only the complete message exchanged via SRB1 at CPC execution includes an embedded message to the SN.

If SRB3 is configured, all companies agreed that the MN is not informed of CPC-intra-SN execution. 
If SRB3 is not configured, all RRC messages will be sent on SRB1 via the MN. The configuration of CPC is like any RRC reconfiguration procedure and there is no need to make any changes to the legacy behaviour. In legacy, the following procedure described in 37.340 is used for SN initiated SN modification without MN involvement (no SRB3 is used):



Figure 10.3.1-4: Transfer of an NR RRC message to/from the UE
The same procedure can be used also for configuring CPC. That means that the SN receives the confirmation message SGNB MODIFICATION CONFIRM from the MN that the reconfiguration procedure is completed. 
The execution of a CPC is similar to the legacy procedure for SN initiated SN change, with the only difference that the RRC reconfiguration message initiating the procedure is sent beforehand and applied by the UE when the condition is fulfilled. The execution of the conditional procedure starts by the UE applying the message received earlier. The rest of the procedure can remain the same and there is no reason to change anything in it. The target SN will receive SGNB RECONFIGURATION COMPLETE when the UE has executed the procedure. 
This means that there will be MN involvement if SRB3 is not configured, but as legacy procedures are re-used, there is no impact on RAN3 and the case can still be considered in rel-16.
Proposal 2: As in legacy SN modification, the UE sends RRCReconfigurationComplete to the MN at configuration of CPC when no SRB3 is configured and the MN informs the SN.
Proposal 3: As in legacy PSCell change, the UE sends RRCReconfigurationComplete to the MN at execution of CPC when no SRB3 is configured and the MN informs the SN.
[bookmark: _Toc242573360]Summary
[bookmark: _Hlk528334907][bookmark: _Toc242573361]Based on the discussions above, the following is proposed:
Proposal 1: Apply the same behaviour as in legacy and finish an ongoing CPC execution procedure before processing the next RRC message.  
Proposal 2: As in legacy SN modification, the UE sends RRCReconfigurationComplete to the MN at configuration of CPC when no SRB3 is configured and the MN informs the SN.
Proposal 3: As in legacy PSCell change, the UE sends RRCReconfigurationComplete to the MN at execution of CPC when no SRB3 is configured and the MN informs the SN.
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