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1   Introduction
In RAN2 #NR AH2 meeting, the SN/MN information exchange was discussed based on the summary of email discussion [1]. The SCG change indication was involved and the related agreement was achieved:
Agreements related to other general parameters (at least for EN-DC)
…

5
MN may provide to SN an "SCG change" indication upon MN initiated SCG modification. SN may provide to MN an "SCG change" indication upon SN initiated SCG modification.

FFS: SCG change still needs to be defined for NR cases

With respect to the FFS, in this contribution, the SCG change definition for NR cases will be discussed and the related proposals will be provided.

2   Discussion 
In LTE DC, the SCG change is specified in TS 36.300 as following:

10.1.2.8.6
SCG change

"SCG change" refers to a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell. This procedure is used to establish SCG, and can be used to reconfigure the SCG configuration. During SCG change, MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SCG bearer, PDCP configured for SCG is re-established. In case of reconfiguration from split to MCG bearer, RLC configured for SCG is released. During SCG change, S-KeNB key is refreshed. To perform SCG change within the same SeNB, the SeNB Modification procedure as described in section 10.1.2.8.2 is used and in this case, the path switch and data forwarding for DRB on SCG may be suppressed. To perform SCG change between different SeNBs, the change of SeNB as described in section 10.1.2.8.4 is used.

According to the description, it can be concluded that the SCG change in LTE DC is coupled with S-KeNB refresh and it includes both SN change cases and SCG change within same SN cases. In addition, the bearer type change in LTE DC is always performed via SCG change procedure.
Observation 1: SCG change in LTE DC requires S-KeNB key refresh.
Observation 2: SCG change in LTE DC involves SN change case and SCG change within same SN case.

Observation 3: Bearer type change in LTE DC is always performed via SCG change procedure.

In LTE-NR DC, the scenario is slightly different from that in LTE DC and we should discuss the SCG change in LTE-NR DC case by case.

Case 1: SN change

In RAN2 #NR AH2 meeting, the following agreements were achieved during the discussion on bearer type change:

Agreements for EN-DC

1:
For handover, for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC should be re-established and MCG/SCG MAC should be reset.

2
For SCG bearer, when S-KgNB is changed due to key re-fresh (even if we have per bearer key) or SgNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset;


Note: if solution for bearer type change is applicable then it could be considered to be used also for this case.

As agreed the SN change will lead to S-KgNB change. In this case, the handling should be similar to that in SCG change in LTE DC that the MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SCG bearer and SCG split bearer, PDCP configured for SCG is re-established.
Observation 4: The SCG change defined in LTE DC can be applied for the SN change cases in LTE-NR DC.
Case 2: Security key change

Considering the scenarios where the SN is not changed, however, for some reasons, e.g., PDCP count warp around, the S-KgNB needs to be refreshed. From the perspective of SCG, the related handling should be same as that performed for handover cases. For handover, it is agreed that SCG PDCP, if configured, and RLC should be re-established and SCG MAC should be reset. It is same as the handling specified in SCG change in LTE DC.
Observation 5: The SCG change defined in LTE DC can be applied for the security key change cases in LTE-NR DC.

Case 3: Bearer type change
In LTE DC, the bearer type change is performed via SCG change procedure and it involves S-KeNB change. The bearer type change of a dedicated bearer will impact the other bearers because the S-KeNB will be refreshed and the SCG MAC will be reset. For LTE-NR DC, optimization is preferred to not impact the other bearers established in SCG during the bearer type change. If some optimized solution was agreed, the handling defined for SCG change in LTE-NR DC should be updated. However, optimization is still under the E-mail discussion.
Observation 6: If optimized solution for bearer type change was agreed, the handling should be defined for SCG change in LTE-NR DC.
In RAN2 #97bis meeting, the discussion was performed on key refresh issues during SCG change for EN-DC, the following agreement was achieved:

Agreement
1
For mobility scenarios in LTE-NR tight interworking that involve only a change of the SCG (i.e. no PCell handover and hence no K-eNB change), S-KeNB key refresh is not required if the PDCP anchor point of the SN is not changed.

To our understanding, it is intra-SN mobility case. The agreement indicates that in this case the S-KgNB may be not refreshed if the PDCP anchor point of the SN is not changed. For this case, the L2 handling can take the agreements achieved for handover as baseline. For intra NR handover, the optimisation was discussed and the following agreements were achieved:
Agreements

1: 2  handling of handover for AM mode:

-
1: LTE- like handover

-
2: No Key change, Data Recovery, RLC re-establishment

2: 2 handling of handover for UM mode:

-
1: LTE- like handover

-
2: No Key change, RLC re-established

3: 2 handling of handover for SRB:

-
1: LTE- like handover

-
2: No Key change, RLC re-established

Similarly, in case of intra-SN mobility without PDCP anchor change, the SCG RLC will be re-established and the SCG MAC will be reset. However, the SCG PDCP will either be not impacted or perform data recovery, anyway it is different from the SCG change definition in LTE DC.

Observation 7: The handling upon intra-SN mobility without PDCP anchor change in LTE-NR DC is different from the SCG change defined in LTE DC.
Based on the discussion above, the SCG change definition in LTE DC can cover at least the SN change and security key change in LTE-NR DC. However, the handling upon bearer type change is FFS and the SCG PDCP handling upon intra-SN mobility without PDCP anchor is different from the SCG change definition in LTE DC. To our understanding, the SCG change defined in LTE DC can be reused in LTE-NR DC since it can be applied for most cases. With respect the handling upon the intra-SN mobility without PDCP anchor change, it can be specified as a special case for the SCG PDCP handling. 
Proposal: The SCG change defined in LTE DC should be reused for LTE-NR DC and to be used for SN change and security key change procedure.
3   Conclusion
In this contribution, the SCG change was discussed and the following observations and proposals were provided:
Observation 1: SCG change in LTE DC requires S-KeNB key refresh.

Observation 2: SCG change in LTE DC involves SN change case and SCG change within same SN case.

Observation 3: Bearer type change in LTE DC is always performed via SCG change procedure.

Observation 4: The SCG change defined in LTE DC can be applied for the SN change cases in LTE-NR DC.

Observation 5: The SCG change defined in LTE DC can be applied for the security key change cases in LTE-NR DC.

Observation 6: If optimized solution for bearer type change was agreed, the handling should be defined for SCG change in LTE-NR DC.

Observation 7: The handling upon intra-SN mobility without PDCP anchor change in LTE-NR DC is different from the SCG change defined in LTE DC.
Proposal: The SCG change defined in LTE DC should be reused for LTE-NR DC and to be used for SN change and security key change procedure.
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