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1. Introduction
In this contribution, we will be discussing a potential race condition and its resolution when MN-initiated SN change and SRB3 reconfiguration are performed in parallel.
1. [bookmark: _Ref178064866]Discussion
Definition of SCG change
Differently from LTE DC, in case of EN-DC, not all the PSCell changes require a security key change. However, based on the current Stage 2 description in [2], the scenarios where security change is not needed are not defined in the scope of SCG change. Hence, when it comes to the currently used SCG change terminology in EN-DC, there is no disambiguation with respect to the SCG change terminology in LTE DC. Furthermore, from the Stage 2 description point of view, we can keep the same definition of X2 signalling for SCG change i.e., SCG indication as in LTE DC.
As for LTE DC [1], SCG change procedure in case of EN-DC refers to a synchronous SCG reconfiguration procedure towards the UE involving random access on PSCell and a security key change [2]. During the SCG change procedure, MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. PDCP for bearers with PDCP terminated in SN are re-established as well. 
The support of delta configuration in case of SCG change
In case of SN-initiated SN change procedure, SCG configuration should be transferred from source SN to target SN as well. Based on the agreements from RAN2#99bis listed in Section 5 and accordingly to the related email discussion, [99bis#25][NR] Inter-node RRC messages, we understand that SCG configuration will be provided by SN to MN in MN-involved SN modification and SN-initiated SN change procedures. 
Furthermore, it was agreed in RAN2#NR-AH2 that to be able to support delta signalling at MN initiated SN change, MN must thus have the current SCG configuration. Based on the current Stage 2 description of EN-DC procedures in [2], in case of MN-initiated SN change procedure, MN can use the MN-initiated SN modification procedure to query the current SCG configuration when delta configuration is applied in a MN initiated SN change. On the other hand, it may not be enough that SCG configuration is provided via the MN-initiated SN modification. That is because source SN (S-SN) may not be aware of the SN change procedure until it receives the release message from MN. In this case, it is possible that S-SN might modify the SCG configuration of the UE via SRB3 during the time MN is adding the target SN. Thus, a race condition may arise resulting in configuration failure. To avoid such a race condition, SRB3 reconfiguration should be paused until the MN-initiated SN change procedure is completed. Therefore, MN should also use the MN-initiated SN modification procedure to indicate whether SN can modify the SCG configuration of the UE via SRB3 or should refrain from performing reconfiguration by SRB3.
[bookmark: _Hlk498293508]MN uses the MN-initiated SN modification procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. However, source SN (S-SN) may not be aware of the SN change procedure until it receives the release message from MN. In this case, it is possible that S-SN might modify the SCG configuration of the UE via SRB3 during the time MN is adding the target SN. Thus, a race condition may arise resulting in a configuration failure.
MN also uses the MN-initiated SN modification procedure to indicate whether SN can modify the SCG configuration of the UE via SRB3 or should refrain from modifying the configuration via SRB3. Stage 2 description should capture the attached Text Proposal accordingly.
1. Text proposal to TS 37.340
--- Beginning of the change proposal 1 ---
10.3 Secondary Node Modification (MN/SN initiated)
[bookmark: _Toc497508512]10.3.1	EN-DC
The Secondary Node Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).
The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.
MN initiated SN Modification


Figure 10.3.1-1: SN Modification procedure - MN initiated
Editor’s note: The figure above needs further revision, mainly to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.
The MN uses the procedure to initiate configuration changes of the SCG within the same SN, e.g the addition, modification or release of SCG bearer(s) and the SCG part of MCG split and SCG split bearer(s). The MN uses this procedure to perform handover within the same MN while keeping the SN. The MN also uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. The MN also uses the procedure to indicate whether SN can modify the SCG configuration of the UE via SRB3 or should refrain from modifying the configuration via SRB3. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of SCG bearer(s) or the SCG part of MCG split bearer(s) and SCG split bearer(s), or if it is used to perform handover within the same MN while keeping the SN. Figure 10.3.1-1 shows an example signalling flow for a MN initiated SN Modification procedure.

--- End of the change proposal 1 ---

--- Beginning of the change proposal 2 ---
[bookmark: _Toc497508513]10.3.2	MR-DC with 5GC
Editor’s note: MR-DC with the 5GC is not complete and is targeted for completion in June 2018.
The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release PDU session/QoS Flow contexts, to transfer PDU session/QoS Flow contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).
The SN modification procedure does not necessarily need to involve signalling towards the UE.
MN initiated SN Modification


Figure 10.3.2-1: SN Modification procedure - MN initiated 
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.
The MN uses the procedure to initiate configuration changes of the SCG within the same SN, including addition, modification or release PDU session/QoS Flows mapped onto SCG bearer(s), SCG split bearer(s) and MCG split bearer(s). The MN uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. The MN also uses the procedure to indicate whether SN can modify the SCG configuration of the UE via SRB3 or should refrain from modifying the configuration via SRB3. MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of PDU session/QoS flow. Figure 10.3.2-1 shows an example signalling flow for a MN initiated SN Modification procedure.
--- End of the change proposal 2 ---

1. Conclusion
Based on the discussion in section 2, we have the following observation and proposal:
1. MN uses the MN-initiated SN modification procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. However, source SN (S-SN) may not be aware of the SN change procedure until it receives the release message from MN. In this case, it is possible that S-SN might modify the SCG configuration of the UE via SRB3 during the time MN is adding the target SN. Thus, a race condition may arise resulting in a configuration failure.
1. MN also uses the MN-initiated SN modification procedure to indicate whether SN can modify the SCG configuration of the UE via SRB3 or should refrain from modifying the configuration via SRB3. Stage 2 description should capture the attached Text Proposal accordingly.
1. [bookmark: _Ref498289686]Agreements from RAN2#99bis
Agreements
1: During the MN initiated SN Modification procedure, SgNB shall not initiate a SCG change procedure in Step 2, at least in R15 and the corresponding FFS can be removed.
2: For the case of a SN initiated SN Modification procedure colliding with a MN initiated SN Modification procedure, the solution in MR-DC could reuse the one in LTE DC, i.e. specifying in Stage 3 that the SN initiated SN Modification procedure is regarded as failed while the MN initiated SN Modification procedure continues . The corresponding FFS can be removed.
· Content of inter-node messages will be discussed at stage 3 level, and later stage 2 can be updated accordingly is required.

Agreements
1 Introduce in the NR RRC specification inter-node messages (INM) for:
a) SCG (re-)configuration, to be used for SCG establishment/ reconfiguration/ change involving an NR SN (used regardless of the RAT used by MN)
b) Handover: to be used upon change to an NR target MN (used regardless of the RAT used by source MN)
2 Introduce inter node messages in NR RRC as follows (LTE names merely used by example), and with contents according to Tab. 1. These messages are used regardless of the RAT used by source RAN:
o HandoverPreparationInformation
o HandoverCommand
o SCG-ConfigInfo 
o SCG-Config
3 No additional RRC inter node messages are introduced specifically for SN initiated change of SN, i.e:
a) There is a single RRC inter-node message to cover SgNB Change Required, SgNB Addition Request and SgNB Modification Request
b) There is a single RRC inter-node message to cover SgNB Change Required Ack, SgNB Addition Request Ack and SgNB Modification Request Ack
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