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Introduction
In last RAN3 meeting, for the issue that there were more scenarios which nested SN modification procedure may applied while not supported in our spec, the proposed way forward is as below[1]:
Conclusion: The issue is acknowledged by the majority and we needs to fix it in the stage 3 spec. 2 options are available as below:
Option 1:Add description for the interaction which is based on the IE in X2/XnAP level not sub-IEs in RRC container.
Option 2: Introduce a new IE and describe the inter-dependency of the relevant procedures based on that IE. (Rel-16 only)
Proposal: The discussion could be continued in next meeting.
In this contribution, we make further analysis and provide proposal accordingly.
Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]2.1 MR-DC with connection 
Currently, for MR-DC with 5GC connected, the already agreed scenarios for nested SN modification procedure include SN initiated measurement gap request and security key update request. In last RAN3 meeting, it was agreed by the majority that SN initiated UE capability coordination also needs to be supported which would trigger subsequent MN initiated SN modification procedure.
After further check on the definition of inter-node message defined in 38.331, it was found that there are more scenarios that MN initiated SN modification procedure may be triggered after MN receives S-RAN-NODE Modification Required message.
Case 1) SN request for measurement gap for FR2
For late drop, the measurement gap for FR2 is decided by MN node. If the measurement gap could not satisfy the measurement requirement in SN node, it would request MN to allocate additional measurement gap via SN modification Require message and MN sends the updated measurement gap for FR2.The procedure is quite similar with current agreed scenario on measurement gap request procedure for FR1.
Case 2)SN request for CGI report
RAN2 has introduced IEs in inter-node message i.e.CG-Config and CG-ConfigInfo, which enable SN to indicate to MN about configuring reportCGI procedure.Since measResultReportCGI is not included in SgNB Modification Confirm message,the report CGI could only be provided to SN via SgNB Modification Request message which means nested SN modification procedure needs to be used.
Case 3)SN request for E-UTRAN CGI report
Similar as case 2,SN could request the CGI of E-UTRAN cell.
Case 4)SN initiated UE capability coordination
This case was already discussed in last RAN3 meeting. 
Observation 1: For MR-DC with 5GC connected, till now, at least in the following 6 cases, nested SN modification procedure would be triggered.
· Measurement gap request for FR1
· Measurement gap request for FR2
· UE capability coordination including P-max, BandCombination etc.
· NR CGI report Request
· E-UTRAN CGI report Request
· Security key update 
However, currently, in 38.423, for the interaction between SN initiated SN modification procedure and MN initiated SN modification procedure, only the first case i.e. Measurement gap request for FR1 is described as below:
Interaction with the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure:
If applicable, as specified in TS 37.340 [8], the S-NG-RAN node may receive, after having initiated the S-NG-RAN node initiated S-NG-RAN node Modification procedure, the S-NODE MODIFICATION REQUEST message including the measGapConfig IE as defined in TS 38.331 [10] within the M-NG-RAN node to S-NG-RAN node Container IE.

At the same time, for the abnormal case, security key update and data forwarding address is described which is not aligned with the description on normal case. In fact, for MR-DC with 5GC connected, data forwarding address would be informed via a dedicated Xn message i.e. XN-U ADDRESS INDICATION, so, no subsequent S-NG-RAN-Node Modification which only include forwarding address would be received. 
Interaction with the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure:
If the S-NG-RAN node, after having initiated the S-NG-RAN node initiated S-NG-RAN node Modification procedure, receives the S-NODE MODIFICATION REQUEST message including other IEs than an applicable S-NG-RAN node Security Key IE and/or applicable forwarding addresses, the S-NG-RAN node shall
-	regard the S-NG-RAN node initiated S-NG-RAN node Modification Procedure as being failed;
Observation 2: The current description on interaction between SN initiated SN modification procedure and MN initiated SN modification procedure for normal cases and abnormal cases is not aligned.
To resolve the problem in MR-DC with 5GC connected, similar solutions as in EN-DC could be considered
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Option 1: Add description for the interaction which is based on the IE in X2/XnAP level not sub-IEs in RRC container.
Option 2: Introduce a new IE and describe the inter-dependency of the relevant procedures based on that IE. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]For option 1, after further consideration, we think it would bring more problems. If we describe based on IEs in X2/XnAP level, only M-NG-RAN node to S-NG-RAN node Container could be described. However, for most of the MN initiated SN modification procedure, the MN would include M-NG-RAN node to S-NG-RAN node Container IE to update parameters in CG-ConfigInfo no matter it is triggered by MN or SN. So, with option 1, it is not possible to make the SN aware whether the received S-NG-RAN node Modification Request message is triggered by SN or MN. 
Proposal 1: For MR-DC with 5GC connected scenario, it is proposed to correct the description on inter-action between SN initiated SN modification procedure and MN initiated SN modification procedure via option 2.
2.2 EN-DC
For SN initiated SN Modification procedure in EN-DC, besides the cases that already captured in 36.423, there are three more cases which would further trigger MN initiated SN modification procedure i.e. SN initiated UE capability coordination , NR CGI report request and E-UTRAN CGI report request.
For EN-DC scenario, in last RAN3 meeting, there was concern to introduce new IE in Rel-15.So,the option left is to add description for the interaction which is based on the IE in X2/Xn AP level not sub-IEs in RRC container. However, as analyzed in MR-DC with 5GC connected scenario, SN could not differentiate whether the SgNB Modification Request message is triggered by MN or SN just via the presence of MeNB to SgNB Container IE.  So, option 1 is also not feasible for EN-DC scenario.
Then, to resolve the problem, two options are foreseen
1) Option 3: Add description on the three new cases  i.e. UE capability coordination,NR CGI Report request and E-UTRAN CGI Report request with description on sub-IEs in RRC container, similar as the description on measGapConfig included  in RRC container.
2) Option 2: Introduce new IE and it is Rel-16 CR only.
Proposal 2: For EN-DC, it is proposed to discuss whether option 3 or option 2 should be adopted.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Based on the discussion, observations and discussions are provided as below:
Observation 1: For MR-DC with 5GC connected, till now, at least in the following 6 cases, nested SN modification procedure could be triggered.
· Measurement gap request for FR1
· Measurement gap request for FR2
· UE capability coordination including P-max, BandCombination etc.
· NR CGI report Request
· E-UTRAN CGI report Request
· Security key update 
Observation 2: The current description on interaction between SN initiated SN modification procedure and MN initiated SN modification procedure for normal cases and abnormal case is not aligned.
Proposal 1: For MR-DC with 5GC connected scenario, it is proposed to correct the description on inter-action between SN initiated SN modification procedure and MN initiated SN modification procedure via option 2.
Proposal 2: For EN-DC, it is proposed to discuss whether option 3 or option 2 should be adopted.
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