
[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #110-e	R3-206178
E-meeting, Nov 2nd – Nov 12th, 2020	

Agenda item:	14.3
Source:	Qualcomm Incorporated
Title:	Signaling related to Conditional PSCell addition/change configuration 
WID/SID:	LTE_NR_DC_enh2-Core – Release 17
Document for:	Discussion and Decision
1 Introduction 
Rel-17 discussions on Conditional PSCell addition and change (CPAC) got underway in the RAN2 #111-e meeting [1]. The following agreements were made in the meeting [1] on the scenarios to prioritize.· RAN2 assumes that the work will follow what is in the WID and initially focus on CPA and inter-SN CPC
· RAN2 assumes for now that LTE SCG is not included


A post-meeting RAN2 email discussion ([Post111-e][920][eDCCA] Conditional PSCell Change and Addition) [2] was initiated to discuss some of the open issues on this topic. In this contribution, we discuss RAN3 signalling aspects related to CPAC configuration which is an open issue from both RAN2 and RAN3 perspectives. We focus on the CPA and Inter-SN CPC scenarios as per the RAN2 #111-e meeting agreement mentioned above. 
2 [bookmark: _Ref535308766][bookmark: _Ref535492080]Conditional PSCell addition (CPA)  
Figure 1 shows the portion of the call-flow on CPA procedure related to CPA configuration or preparation. We describe below the steps of the procedure as well as discuss some proposals for RAN3 discussion.
Steps 1, 2: Based on RRC measurement report received from the UE, MN decides to initiate a CPA procedure.
MN determines the set of target SNs and the candidate target PSCells for each target SN.
[bookmark: _Hlk54050309]Observation 1. For each candidate target PSCell, MN determines the CPA execution condition, e.g., target >= threshold (event A4).
Steps 3a, 3b: MN initiates the SN Addition procedure with the target SNs. 
[bookmark: _Hlk54050333]Observation 2. In SN Addition Request to each target SN, MN includes the following:
· Candidate target PSCells in the candidate cell info list in CGConfig-Info for target SN to consider configuring.
Proposal 1. In SN Addition Request to each target SN, MN includes the following:
· CPA indicator to indicate to the target SN that a CPA procedure is being initiated;
· Set of RBs, i.e., MN-terminated and SN-terminated bearers, for target SN to consider configuring and the SCG resources required.
Steps 4a, 4b: Each target SN determines that a certain subset of candidate target PSCells is suitable to be configured for CPA. For example, a candidate target PSCell may be currently experiencing traffic overload, so that then it is not considered suitable to be included in the CPA configuration.
Each target SN determines the set of target PSCells to be included in the CPA configuration. The following observation provides the contents of the RAN2 container CG-Config in SN Addition Request Acknowledge. A prepared target PSCell in the following observations and proposals refers to a target PSCell that is included in the CPA configuration.
Observation 3. In SN Addition Request Acknowledge, target SN includes the following CPA configuration information in CG-Config:
For each prepared target PSCell:
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs that are admitted.
[bookmark: _Hlk54205419]Proposal 2. In SN Addition Request Acknowledge, for each prepared target PSCell, a target SN indicates the set of E-RABs (PDU sessions) it can and cannot admit among the E-RABs (PDU sessions) requested by the MN.
Proposal 3. Each target SN includes the prepared target PSCell IDs in SN Addition Request Acknowledge. 
Step 5: MN forms the final CPA configuration to be provided to the UE in an RRCReconfiguration message.
[bookmark: _Hlk54050580]Observation 4. MN uses the target PSCell IDs included in SN Addition Request Acknowledge to add the CPA execution condition for each target PSCell in the CPA configuration.
MN may need to modify the MN-terminated RB configuration to be included in CPA configuration based on information from a target SN in Step 4. For example, if a target SN indicates it cannot admit an MN-terminated RB, MN needs to drop that RB from the configuration.    
Observation 5. MN may modify the radio bearer configuration of MN-terminated RBs to be included in CPA configuration based on response from the target SNs in SN Addition Request Acknowledge messages.
Observation 6.  MN forms the final CPA configuration which consists of the following:
· Set of target PSCells;
· For each target PSCell:
· CPA execution condition;
· SCG configuration;
· Radio bearer configurations of SN-terminated RBs;
· MCG configuration;
· Radio bearer configurations of MN-terminated RBs.



[bookmark: _Ref54042993][bookmark: _Hlk47300720]Figure 1: Conditional PSCell addition (CPA) configuration
3 [bookmark: _Hlk54047736]SN-initiated Inter-SN Conditional PSCell change (CPC)
Figure 2 shows the portion of the call-flow on SN-initiated Inter-SN CPC procedure related to CPC configuration. We describe below the steps of the procedure as well as discuss some proposals for RAN3 discussion. 
As mentioned in the email discussion document [2], the following options are on the table for the generation of conditional reconfiguration.
Option 1: The MN generates CPC. The source SN sets the execution condition and communicates it to the MN. The MN generates the conditional reconfiguration message including the execution condition(s) provided by the source SN and RRCReconfiguration provided by the candidate PSCell(s). 
Option 2: The target SN generates CPC. The source SN sets the execution condition and communicates it to the target SN. The target SN generates the conditional configuration message. The target SN generated conditional configuration message is provided to the MN (possibly in a transparent container) for transmission to the UE.
Option 3: The source SN generates CPC. The source SN sets the execution condition. The source SN communicates with target SN and receives RRCReconfiguration provided by the candidate PSCell(s). The source SN generates the conditional reconfiguration message and provide it to the MN (possibly in a transparent container) for transmission to the UE.  
Option 4: The source SN requests MN to perform SN change (the same legacy SN CHG REQD message) and the rest part follows the same as the MN-initiated inter-SN CPC in Option 2, for which the target-SN-generated CPC message is provided to the MN for transmission to the UE.
Option 5: The source SN requests MN to perform SN change. MN sets the execution condition and generates the conditional reconfiguration message including the execution condition and RRCReconfiguration provided by the candidate PSCell(s) the same as MN-initiated inter-SN CPC.
In our response in the email discussion, we indicated that Option 1 seems the most suitable. In this section, we discuss the steps and some of the details in Option 1. 
Steps 1, 2: Based on RRC measurement report received from the UE, source SN decides to initiate the CPC procedure. 
Source SN determines the set of target SNs for the CPC procedure, and the candidate target PSCells for each target SN.
Observation 7. For each candidate target PSCell, source SN determines the CPC execution condition, e.g., target >= source +offset (event A3). 
Step 3: In the SN Change Required message, source SN provides information relevant to CPC configuration to the MN.
The observation below collects the information source SN provides in the RAN2 container CG-Config of the SN Change Required message.
Observation 8. Source SN includes the following in CG-Config in SN Change Required message to the MN:
· For each target SN, candidate target PSCells in the candidate cell info list in CG-Config for target SN to consider configuring; 
· For each target SN, in CG-Config, CPC execution condition for each candidate target PSCell, e.g., target >= source + offset (event A3);
· Source SCG configuration; 
· Source radio bearer configuration for SN-terminated bearers.
The following proposal indicates the information that source SN also includes in SN Change Required.
Proposal 4. Source SN includes the following in SN Change Required message to the MN:
· List of target SNs (target SN IDs);
· SN-terminated RBs for target SN to consider configuring;
· CPC indicator indicating to the MN that a CPC procedure is being initiated.
Steps 4a, 4b: MN initiates the SN Addition procedure with the set of target SNs indicated in SN Change Required. 
Observation 9. In SN Addition Request to a target SN, MN includes the following in the RAN2 container CG-ConfigInfo:
· MN includes the following information from SN Change Required in CG-ConfigInfo (without altering the information):
· Candidate target PSCells in the candidate cell info list for target SN to consider configuring;
· Source SCG configuration;
· Source radio bearer configuration for SN-terminated bearers.
[bookmark: _Hlk54206106]Proposal 5. In SN Addition Request to a target SN, MN includes the following:
· Set of RBs, i.e., MN-terminated and SN-terminated bearers, for target SN to set up and the SCG resources required;
· CPC indicator indicating to the target SN that a CPC procedure is being initiated.
[bookmark: _Hlk54206125]Observation 10. There are two possible alternatives with regard to the CPC execution condition:
[bookmark: _Hlk54024639]Alternative 1: MN includes the CPC execution condition for each candidate target PSCell from SN Change Required in CG-ConfigInfo in SN Addition Request to a target SN.
Alternative 2: MN does not include the CPC execution conditions from SN Change Required in SN Addition Request to a target SN.
[bookmark: _Hlk54042133]Steps 5a, 5b: Each target SN determines that a certain subset of candidate target PSCells is suitable to be configured for CPC.
Each target SN determines the set of target PSCells to be included in the CPC configuration. A prepared target PSCell in the following observations and proposals refers to a target PSCell that is included in the CPC configuration.
Observation 11. In SN Addition Request Acknowledge, a target SN includes the following CPC configuration information in the RAN2 container CG-Config:
· For each prepared target PSCell:
· CPC execution condition (only present for Alternative 1).
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs.
In case of Alternative 1, target SN does not change the CPC execution condition. It simply attaches the CPC execution condition to the target PSCell – information that the target SN received in SN Addition Request.  
Proposal 6. In SN Addition Request Acknowledge, for each prepared target PSCell, a target SN indicates the set of E-RABs (PDU sessions) it can and cannot admit among the E-RABs (PDU sessions) requested by the MN.
[bookmark: _Hlk54042567]Proposal 7. In case of Alternative 2, target SN includes the prepared target PSCell IDs in SN Addition Request Acknowledge. 
[bookmark: _Hlk54042636]Step 6: MN forms the final CPC configuration to be provided to the UE.
[bookmark: _Hlk54042706][bookmark: _Hlk54051012]Observation 12. In case of Alternative 2, MN uses the target PSCell IDs included in SN Addition Request Acknowledge to add the CPC execution condition for each target PSCell in the CPC configuration.
[bookmark: _Hlk54042792][bookmark: _Hlk54042767]MN may need to modify the MN-terminated RB configuration to be included in CPC configuration based on information from a target SN in Step 5. For example, if a target SN indicates it cannot admit an MN-terminated RB, MN needs to drop that RB from the configuration. 
[bookmark: _Hlk54042882][bookmark: _Hlk54051037]Observation 13. MN may modify the MN-terminated RB configuration to be included in CPC configuration based on response from the target SNs in SN Addition Request Acknowledge.
[bookmark: _Hlk54042918]Observation 14.  MN forms the final CPC configuration which consists of the following:
· Set of target PSCells;
· For each target PSCell:
· CPC execution condition;
· SCG configuration;
· Radio bearer configuration of SN-terminated RBs;
· MCG configuration;
· Radio bearer configuration of MN-terminated RBs.
For the CPC configuration, MN adds the MCG configuration and configuration of MN-terminated RBs per target PSCell. The rest of the configuration is provided by the target SNs. 
On the question on which alternative – Alternative 1 or Alternative 2 – is more suitable, the signaling cost seems almost equivalent. We have a slight preference for Alternative 1 since most of the changes are confined to the RAN2 specifications.



[bookmark: _Ref53962418]Figure 2: SN-initiated Inter-SN CPC configuration
4 MN-initiated Inter-SN Conditional PSCell change (CPC)
Figure 3 shows the call-flow for the portion of the procedure related to CPC configuration.
MN uses the SN Modification procedure to obtain the following from the source SN before initiating the procedure with the target SNs:
· Source SCG configuration;
· Radio bearer configuration of SN-terminated RBs.
[bookmark: _Hlk54051127]Observation 15. The inter-node signalling for forming the CPC configuration is similar to the CPA procedure, and similar set of proposals hold.    


[bookmark: _Ref54049973]Figure 3: MN-initiated Inter-SN CPC
Conclusions
Based on the above discussions, we recommend that RAN3 discuss the following proposals and observations:

Proposals for CPA procedure:
Proposal 1. In SN Addition Request to each target SN, MN includes the following:
· CPA indicator to indicate to the target SN that a CPA procedure is being initiated;
· Set of RBs, i.e., MN-terminated and SN-terminated bearers, for target SN to consider configuring and the SCG resources required.
Proposal 2. In SN Addition Request Acknowledge, for each prepared target PSCell, a target SN indicates the set of E-RABs (PDU sessions) it can and cannot admit among the E-RABs (PDU sessions) requested by the MN.
Proposal 3. Each target SN includes the prepared target PSCell IDs in SN Addition Request Acknowledge. 
Proposals and observations for SN-initiated Inter-SN CPC procedure:
Proposal 4. Source SN includes the following in SN Change Required message to the MN:
· List of target SNs (target SN IDs);
· SN-terminated RBs for target SN to consider configuring;
· CPC indicator indicating to the MN that a CPC procedure is being initiated.
Proposal 5. In SN Addition Request to a target SN, MN includes the following:
· Set of RBs, i.e., MN-terminated and SN-terminated bearers, for target SN to set up and the SCG resources required;
· CPC indicator indicating to the target SN that a CPC procedure is being initiated.
Observation 10. There are two possible alternatives with regard to the CPC execution condition:
Alternative 1: MN includes the CPC execution condition for each candidate target PSCell from SN Change Required in CG-ConfigInfo in SN Addition Request to a target SN.
Alternative 2: MN does not include the CPC execution conditions from SN Change Required in SN Addition Request to a target SN.
Proposal 6. In SN Addition Request Acknowledge, for each prepared target PSCell, a target SN indicates the set of E-RABs (PDU sessions) it can and cannot admit among the E-RABs (PDU sessions) requested by the MN.
Proposal 7. In case of Alternative 2, target SN includes the prepared target PSCell IDs in SN Addition Request Acknowledge. 
Observation for MN-initiated Inter-SN CPC procedure:
Observation 15. The inter-node signalling for forming the CPC configuration is similar to the CPA procedure, and similar set of proposals hold.  
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