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1 Introduction
For inter-node CPC, the source SN (S-SN) initiated CPC is a relatively complicated scenario which attracts a lot attention and debate. 
At RAN2_114-e meeting, the following agreements was made [1]:
· For SN-initiated CPC, RAN2 confirms the source SN configuration may be updated (by source SN) when UE uses per FR measurement gap and is to be configured with CPC.

· The source SN may provide the execution conditions (and/or SN measurement configuration) to the MN upon obtaining the information which cells have been ultimately prepared by the target SN.

· Target SN chooses candidate target PSCell for CPC from the list of cells and/or measurements provided by the source SN/MN.

During RAN2-114e meeting, the offline email discussion [200] has been conducted. The following working assumptions were reached:

· Upon SN initiated CPC configuration, S-SN indicates the CPC candidates to MN and for each an execution condition

· S-SN can provide also measurements to MN/T-SN and this may include cells that are not CPC candidates

· T-SN can either accept or reject the CPC candidates suggested by S-SN (as in 1) i.e. it cannot come up with any alternative candidates

· S-SN is informed about which candidates were accepted/ rejected by T-SN

· S-SN can subsequently update the (measurement) configuration. FFS for execution conditions.
· S-SN can perform this update after the CPC configuration. FFS whether to support updating during the CPC configuration (i.e. solution 2). FFS whether nested procedure is supported.

In the email discussion [Post114-e][233][R17 DCCA] Uu Message design for CPAC (CATT) [2], some of the FFS issues regarding to SN initiated CPC have been discussion. Several alternative solutions raised by the rapporteur to address the issues. Different opinions were from the companies. This topic deserves some further discussion.
In this Tdoc, we further discuss the issues with operation and procedure of SN initiated inter-node CPC, and provide our suggestions. 
2 Discussion
2.1 The issues and resolution
In MN initiated intra-node CPC, and MN initiated inter-node CPAC, it is the MN configuring the UE measurement on the neighbouring cells and based on the neighbouring cell measurement to decide the initiation of CPAC. The MN decides the final CPAC candidates. For the SN initiated intra-node CPC, the SN has both the source and the target cells. In this case, the SN determines and configures the conditional execution condition including measurement configuration with all the candidates. Therefore, in all intra SN CPAC cases, the MN has no confusion on the source and target SN and the association of the candidates and execution conditioA. The execution condition for CPAC is defined by a measurement identity (MeasID) which identifies a measurement and triggering event configuration for the execution condition.
CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {

    condReconfigId-r16               CondReconfigId-r16,

    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Cond condReconfigAdd

    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd

    ...

}
Under an execution condition/MeasID for CHO/CPC, there are associated measurement object and report, and the conditional triggering event is configured in measurement report. 
Observation 1: For MN initiated CPAC and SN initiated intra-node CPC, the MN knows where is the candidate target cells and has no confusion on the association of the candidate cells with the execution condition. 
On the other hand, in SN initiated inter-node CPC, it is the source SN (S-SN) configuring the UE measurement on its neighbouring cells and based on the neighbouring cell measurement to decide the initiation of CPC. The S-SN proposes the CPC candidates and the associated execution condition. With R16 CPAC principle, S-SN selected candidate cells are embedded in the RRCReconfig capsules in the SgNB Change Required message to the MN. With current principle, the MN does not read the capsule configured by the S-SN and does not have the candidate information suggested by the S-SN. However, the MN need to know the candidate cell information so as to relay the S-SN CPC request to the target SN (T-SN). MN readable candidate cells information should be added in the SgNB Change Required message issued by the S-SN.
Observation 2: With R16 existing mechanism, for SN initiated inter-node CPC MN does not have information to decide where is the T-SN to relay the CPC request from the S-SN.

Observation 3: In the SgNB Change Required message from the S-SN to MN, a list of S-SN suggested candidate cells readable to the MN should be added for MN to know the T-SN(s) where the SgNB Addition Request message should be sent to. 
As the common understand, upon received the SgNB Change Required message from the S-SN, the MN need to relay the SN addition request message to the T-SN(s). The S-SN suggested candidate list should be in the message. Another issue with SN initiated inter-node CPC is that the T-SN(s) can accept or reject some or all of the candidates. MN may receive a new candidate list from the response of the T-SN(s). This situation is different from the MN initiated case.
With R16 principle, it is allowed that each Execution-Condition/MeasID can serve for one or more than one candidate cell. When there is more than one candidate cell under the same MeasID, it is possible some candidates are rejected some are not. Therefore, when MN configures the UE for CPC, it is not enough to only provide MeasID. MeasIDs should be one to one associated with candidate cell. Otherwise, the UE only based on the MeasID to perform CPC evaluation, it may still perform the measurement and then access to the cell which was already rejected by the T-SN. The candidate/MeasID mapping at the MN should be prepared at a per cell basis after received acknowledgement from the T-SN. At the very beginning, the S-SN should provide MN the suggested candidates and their associated MeasID (execution condition). The MN stores suggested candidates/MeasIDs mapping list and the per candidate S-SN capsule (S-SN RRCReconfig)(s) of all candidates, and sends the SgNB Addition Request(s) with suggested candidates list of a specific T-SN to each T-SN(s). Upon received acknowledgement(s) from the T-SN(s) with confirmed candidate list and corresponding T-SN capsule (T-SN RRCReconfig) per confirmed candidate, the MN removes the candidates rejected by the T-SN(s) from the candidates/MeasID mapping list, and sends UE the Conditional RRCReconfig message which includes confirmed candidate/MeasID mapping list, with associated per candidate T-SN capsule (T-SN RRCReconfig) plus the associated S-SN per candidate capsule (S-SN RRCReconfig) of each final candidate cell.
Proposal 1: In the SgNB Change Required message to MN, there are list of S-SN suggested candidate cell IDs readable to the MN associated with MeasID and the corresponding per candidate cell based S-SN RRCReconfiguration capsule. 
Proposal 2: The MN sends UE the Conditional RRCReconfig message with a list of T-SN confirmed candidate cells each with associated MeasID, associated per candidate T-SN capsule plus the associated S-SN per candidate capsule.
In last RAN2 #104e meeting, many companies think it is not worth to add more CPC delay and network signaling overhead to let the S-SN perform measurement reconfiguration based on T-SN updated CPC candidate list before MN issues CPC reconfiguration command. RAN2 agree with a working assumption: S-SN can perform this update after the CPC configuration.
In email discussion [Post114-e][233][R17 DCCA] Uu Message design for CPAC (CATT), the issue of how to handle the UE measurement configuration after T-SN sends the reduced candidate list back to the MN. There are several alternatives introduced in the email discussion:

· Option 1: the UE automatically removes the measID related with CPC that are not linked with the applicable candidate PSCells;
· Option 2: specify that the UE shall ignore measId(s) that were not indicated in the condExecutionCond/triggerCondition.
· Option 3: it’s up to the UE implementation whether to perform measurements on the measID related with CPC that are not linked with the applicable candidate PSCells.

· Option 4: After received CPC configuration message, the UE continue to perform the measurement based on the original measurement configuration until it is reconfigured by S-SN.
The questions are: what is really the impact if the UE continue perform measurement originally configured by S-SN, what would be the impact of alternative solutions.
The Option 1 has the same effect of Option 2, but Option 2 has less impact on the change. Option 1 can be ruled out. The Option 3 has less specification impact but introduce unpredictable UE behavior. It is less favorable. Let’s compare Option 2 and Option 4.  

After MN updated S-SN that some CPC candidates are rejected, the S-SN will decide whether to change the measurement configuration. It is likely the S-SN performs measurement reconfiguration with some measIDs of rejected CPC candidates removed. There is also possibility that S-SN want to maintain the measurement on the neighboring cells which rejected to be a CPC candidate, since the rejection maybe just due to temporary loading situation and those cells are still the close neighbors. Even the S-SN issues the measurement update right upon the T-SN update, it may not remove the measurement of all the rejected CPC candidate. It is to the best interest of the S-SN to get sufficient information to decide whether to initiate a direct PSCell change or a CPC reconfiguration before the current CPC execution is taken place. The benefits of Option 4 are: allow more flexibilities to serve the needs of S-SN by getting measurement report of all its interested neighboring cells before previous CPC execution occurs. No additional UE requirement/specification is needed.
Observation 4: Upon received T-SN updated CPC candidate list, the S-SN may or may not decide to update the measurement configuration
Since the UE already get the T-SN updated candidate list, the Option 2 can save some UE measurement effort for short period of time (from CPC command to S-SN measurement reconfiguration), but it imposes restriction on the flexibility of S-SN making measurement decisions. Since the period is short, the measurement saving is not critical. Therefore, Option 4 is preferred although Option 2 is doable.

Observation 5: UE autonomous ignore the measID associated to the T-SN rejected CPC candidates can save small amourt measurement efforts but limits the flexibility of S-SN.

Proposal 3: Consider simply let the network (S-SN) to decide whether to perform the measurement configuration update and what to update upon received the T-SN CPC candidate update. 
2.2 Suggested signalling procedure of SN initiated CPC
Based on the proposals, the suggested signalling procedure of SN initiated inter-node CPC is shown in Figure 1: 
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Figure 1 Signalling flowchart of configuration procedure for SN initiated inter-node CPC
As demonstrated in Figure 1, the following steps are conducted for the configuration of a S-SN initiated inter-node CPC: 

1.   Based on the UE measurement report, the S-SN decides to initiate an inter-node CPC and sends a SgNB Change Required message to the MN. The SgNB Change Required message contains suggested candidates/MeasIDs mapping list and the per candidate S-SN capsule (S-SN RRCReconfig)(s) of all candidates. The suggested candidates/MeasIDs mapping list is outside of the configuration container from the S-SN and is readable to the MN. 
2.   The MN stores the candidates/MeasID mapping list and the configuration container from the S-SN, and sends a SgNB Addition Request to the T-SN which contains a list of the S-SN suggested candidate cells. The T-SN based on the local information (e.g. the load) to decide which suggested candidate cell to be confirmed or rejected. 
3.   The T-SN send back a SgNB Addition Request ACK message to the MN. The message contains all the confirmed candidates and the target cell configuration for each of the confirmed/accepted candidate cell. 

4.   The MN sends the Conditional RRC Reconfiguration message to the UE. The message contains final candidate/MeasID mapping list, per candidate T-SN capsule (T-SN RRCReconfig) plus the original S-SN per candidate capsule (S-SN RRCReconfig) of each final candidate.

5.   Upon successfully received the Conditional RRC Reconfiguration message, the UE sends a RRC Reconfiguration Complete message to the MN

6.   Upon successfully received RRC Reconfiguration Complete message, the MN sends a CPC Reconfiguration Complete message to the S-SN to acknowledge the successful completion of the CPC configuration and notify the S-SN the list of the final candidate cells. The network implementation will decide when the S-SN will send the updated CPC configuration based on the latest CPC candidates.
At RAN2_113-e meeting, the following agreement was made [2]:
In case of SN initiated Inter-SN CPC, upon reception of ‎RRCReconfiguration/RRCConnectionReconfiguration message with CPAC configuration, UE responds with RRCReconfigurationComplete/RRCConnectionReconfigurationComplete message to MN. This message can include an embedded RRC complete message for source SN.

The agreement of “the UE complete message can include and embedded RRC complete message for source SN” is optional. It requires the MN add a SN initiated indication in the RRC reconfiguration message at the step 4 first to let the UE know this CPC is initiated by S-SN such that the UE is able to know the CPC configuration is SN initiated and prepare the response accordingly per agreement. A simpler alternative option is that the UE need not to know it is SN initiated CPC. The UE can simply send the completion message at the step 5 as usual. The MN has sufficient information and can send a CPC configuration completion notification message to the S-SN with the list of final candidates configured to the UE as demonstrated in step 6.
Observation 6: After the UE received RRCReconfiguration message for SN initiated CPC, the UE simply sends CPC configuration complete message to MN as usual without embedded message to the S-SN. Then the MN sends SgNB Change Confirm message to the S-SN with the list of final candidates.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: For MN initiated CPAC and SN initiated intra-node CPC, the MN knows where is the candidate target cells and has no confusion on the association of the candidate cells with the execution condition. 

Observation 2: With R16 existing mechanism, for SN initiated inter-node CPC MN does not have information to decide where is the T-SN to relay the CPC request from the S-SN.

Observation 3: In the SgNB Change Required message from the S-SN to MN, a list of S-SN suggested candidate cells readable to the MN should be added for MN to know the T-SN(s) where the SgNB Addition Request message should be sent to.

Observation 4: Upon received T-SN updated CPC candidate list, the S-SN may or may not decide to update the measurement configuration
Observation 5: UE autonomous ignore the measID associated to the T-SN rejected CPC candidates can save small amourt measurement efforts but limits the flexibility of S-SN.

Observation 6: After the UE received RRCReconfiguration message for SN initiated CPC, the UE simply sends CPC configuration complete message to MN as usual without embedded message to the S-SN. Then the MN sends SgNB Change Confirm message to the S-SN with the list of final candidates.

Based on the above observations, we propose:
Proposal 1: In the SgNB Change Required message to MN, there are list of S-SN suggested candidate cell IDs readable to the MN associated with MeasID and the corresponding per candidate-cell based S-SN RRCReconfiguration capsule. 
Proposal 2: The MN sends UE the Conditional RRCReconfig message with a list of T-SN confirmed candidate cells each with associated MeasID, associated per candidate T-SN capsule plus the associated S-SN per candidate capsule.
Proposal 3: Consider simply let the network (S-SN) to decide whether to perform the measurement configuration update and what to update upon received the T-SN CPC candidate update. 
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