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1	Introduction
RAN2 has agreed that in case of SN change, the target shall rather update the UE configuration than replace it. This is called delta signalling, because the target is supposed to provide the delta only. However, this means the target SN must know the UE configuration – otherwise it is not able to update it.
With the SN-initiated SN change, the above solution works well: the source SN provides the target SN with an RRC transparent container with the current UE configuration. However, when the SN change is initiated from the MN, the current config is not known: it is the source SN that manages it, but it is not aware that a change is planned.
At RAN3 #97 meeting, 3 main solutions were considered:
1) A new procedure is enabled to fetch the config from the UE;
2) The SN is forced to keep the MN up to date with the UE config;
3) The UE config is appended to one of the procedures already used;
In this paper we review the above plans and propose a solution.
2	Discussion
Let’s first review the proposed approaches:
A new procedure is enabled to fetch the config from the UE
This is the most straightforward solution: if the MN does not have the config, it needs to fetch it from the SN. However, this solution delays the change. Therefore, it may cause call failure.
The SN is forced to keep the MN up to date with the UE config
This requires that each and every reconfiguration of the UE in the SN needs to be signalled to the MN, just in case the latter decides to trigger an SN change. Since intra-SN reconfigurations may be frequent, it is likely that huge amount of signalling and processing will be wasted.
The UE config is appended to one of the procedures already used
This is the most appealing option: it does not require unnecessary signalling and does not delay the change. However, it seems to be purely theoretical: currently, there is no good procedure that could provide the UE config from the SN on time.
The above review clearly shows that only the two first options are feasible. However, before they are further reviewed, the scenario for MN-initiated SN change needs to be analysed. This case does not seem to be typical: according to the RAN2 agreements, the NR measurements are managed at the SN. Therefore, any radio-related SN change shall be triggered from the SN, not MN. The case for MN-triggered change is only one: a blind SN change. This may be due to load balancing, but unlikely due to radio reasons. 
Observation 1: With SN in charge of managing all of the intra-SN and inter-SN mobility, the case of MN-initiated SN change is likely to be rare, e.g. for load balancing purposes and hence not time critical
This fact means two things: (1) such change will be rare; and (2) it will not be time-critical. The 2nd fact enables us to reconsider the new procedure for fetching the UE config. But the 1st has more profound consequences: the loss, if the delta signalling is not used for MN-initiated SN changes, will be marginal.
Observation 2: Since the MN-initiated SN change will likely be rare, the loss if delta signalling is not used, is marginal.
Therefore, the most straightforward solution for the case of the MN-initiated SN change is to use full configuration at the target SN. Of course, in order to enable using delta signalling for the normal scenario (i.e. SN-initiated SN change) this must be made known to the target SN. If such information is not present in the NR RRC container, the MN shall provide a flag indicating the UE config is up to date or not.
Proposal: In order to follow RAN2’s request and to enable delta signalling for SN-initiated SN change, RAN3 should agree tentatively a flag indicating that the target SN may use delta signalling (the flag may be removed, if confirmed that this can be derived from the source SN to the target SN NR RRC container).
3	Summary
In this paper, we’ve reviewed the 3 options considered in RAN3 for enabling delta signalling in case of MN-initiated SN change. We’ve also analysed the scenario for this type of the SN change. The conclusion is that the best option is yet a 4th one: to disable delta signalling for such a rare event. This is summarised in the two observations:
Observation 1: With SN in charge of managing all of the intra-SN and inter-SN mobility, the case of MN-initiated SN change is likely to be rare, e.g. for load balancing purposes and hence not time critical
Observation 2: Since the MN-initiated SN change will likely be rare, the loss if delta signalling is not used, is marginal.
And one proposal:
Proposal: In order to follow RAN2’s request and to enable delta signalling for SN-initiated SN change, RAN3 should agree tentatively a flag indicating that the target SN may use delta signalling (the flag may be removed, if confirmed that this can be derived from the source SN to the target SN NR RRC container).
The above simple solution is implemented in the TP for stage-2 below. A draft response LS to RAN2 is also proposed [1].
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[bookmark: _Toc490058334]10.5	Change of Secondary Node (MN/SN initiated)
[bookmark: _Toc490058335]10.5.1	EN-DC
Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.
The change of Secondary Node procedure is initiated either by MeNB or SgNB and used to transfer a UE context from a source SgNB to a target SgNB and to change the SCG configuration in UE from one SgNB to another.
The Change of Secondary Node procedure always involves signalling over MCG SRB towards the UE.
MN initiated SN Change


Figure 10.5.1-1: Change of SN – MN initiated
Figure 10.5.1-1 shows an example signalling flow for the MN initiated Change of Secondary Node:
1/2.	The MeNB initiates the change of SgNB by requesting the target SgNB to allocate resources for the UE by means of the SgNB Addition procedure. The MeNB inidicates full configuration is needed at the target SN. If forwarding is needed, the target SgNB provides forwarding addresses to the MeNB. 
Editor’s note: Availability of RACH-less access is FFS
Editor’s note: It is FFS how the MN indicates full configuration is needed.
3.	If the allocation of target SgNB resources was successful, the MeNB initiates the release of the source SgNB resources. If data forwarding is needed the MeNB provides data forwarding addresses to the source SgNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer and SCG split bearer. Only indirect data forwarding is used for MCG Split bearer. Reception of the SgNB Release Request message triggers the source SgNB to stop providing user data to the UE and, if applicable, to start data forwarding.
4/5.	The MeNB triggers the UE to apply the new configuration. The MeNB indicates to the UE the new configuration in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SgNB. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SgNB. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
6.	If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SgNB via SgNBReconfigurationComplete message with the encoded NR RRC response message for the target SgNB.
7.	The UE synchronizes to the target SeNB.
8/9.	If applicable, data forwarding from the source SgNB takes place. It may be initiated as early as the source SgNB receives the SgNB Release Request message from the MeNB.
10-14.	If one of the bearer contexts was configured with the SCG or SCG split bearer option at the source SgNB, path update is triggered by the MeNB.
15.	Upon reception of the UE Context Release message, the source SgNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
SN initiated SN Change


Figure 10.5.1-2: Change of SN – SN initiated
Editor’s note: The figure above might need further revision.
Figure 10.5.1-2 shows an example signalling flow for the Change of Secondary Node initiated by the SN:
1.	The source SgNB initiates the SgNB change procedure by sending SgNB Change Required message which contains target SgNB ID information and the current SCG configuration of the UE.
2/3.	The MeNB requests the target SgNB to allocate resources for the UE by means of the SgNB Addition procedure. If forwarding is needed, the target SgNB provides forwarding addresses to the MeNB.
4/5.	The MeNB / SgNB triggers the UE to apply the new configuration. The MeNB indicates the new configuration to the UE in the RRCConnectionReconfiguration message including the NR RRC configuration message generated by the target SgNB. The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including the encoded NR RRC response message for the target SgNB. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
Editor’s note: It is FFS whether the MeNB and/or the SgNB triggers the UE to apply the new configuration.
6.	If the allocation of target SgNB resources was successful, the MeNB confirms the release of the source SgNB resources. If data forwarding is needed the MeNB provides data forwarding addresses to the source SgNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer and SCG split bearer. Only indirect data forwarding is used for MCG Split bearer. Reception of the SgNB Change Confirm message triggers the source SgNB to stop providing user data to the UE and, if applicable, to start data forwarding.
7.	If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SgNB via SN Reconfiguration Complete message with the encoded NR RRC response message for the target SgNB.  
8.	The UE synchronizes to the target SgNB.
9/10.	If applicable, data forwarding from the source SgNB takes place. It may be initiated as early as the source SgNB receives the SgNB Change Confirm message from the MeNB.
11-15.	If one of the bearer contexts was configured with the SCG bearer or SCG split bearer option at the source SgNB, path update is triggered by the MeNB.
16.	Upon reception of the UE Context Release message, the source SgNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
[bookmark: _Toc490058336]10.5.2	MR-DC with 5GC
Editor’s note: details of the RRC signalling are FFS and pending RAN2 agreement. Details of the Xn procedures are FFS and pending RAN3 agreement.
MN initiated SN Change
The MN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.
The Change of Secondary Node procedure always involves signalling over MCG SRB towards the UE.
[image: ]
Figure 10.5.2-1: SN change 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.
Figure 10.5-3 shows an example signalling flow for the SN Change initiated by the MN:
1/2.	The MN initiates the SN change by requesting the target SN to allocate resources for the UE by means of the SN Addition procedure. The MeNB inidicates full configuration is needed at the target SN. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.
Editor’s note: It is FFS how the MN indicates full configuration is needed.
3.	If the allocation of target SN resources was successful, the MN initiates the release of the source SN resources. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearers. Only indirect data forwarding is used for MCG Split bearers. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
Editor’s note: Data forwarding for SCG split bearer is FFS.
4/5.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the target SN RRC configuration message. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the encoded SN RRC response message for the target SN. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.
6.	If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the encoded SN RRC message for the target SN.
7.	The UE synchronizes to the target SN.
8/9.	If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SN Release Request message from the MN.
10-14.	If one of the PDU session/QoS Flow was configured with the SCG or SCG split bearer option at the source SN, PDU Session path update procedure is triggered by the MN.
Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.
15.	Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue
SN initiated SN Change
The MN initiated SN change procedure is used to transfer a UE context from the source SN to a target SN and to change the SCG configuration in UE from one SN to another.
Editor’s note: This procedure is not applicable for NE-DC.


Figure 10.5.2-1: SN change procedure - SN initiated
Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.
Figure 10.5.2-1 shows an example signalling flow for the SN Change initiated by the SN:
1.	The source SN initiates the SN change procedure by sending the SN Change Required message, which contains a candidate target cell or target node ID and the current SCG configuration of the UE.
Editor’s note: FFS whether cell list can be indicated in step 1.
2/3.	The MN requests the target SN to allocate resources for the UE by means of the SN Addition procedure. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.
4/5.	The MN triggers the UE to apply the new configuration. The MN indicates the new configuration to the UE in the MN RRC reconfiguration message including the SN RRC configuration message generated by the target SN. The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including the encoded SN RRC response message for the target SN. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.
6.	If the allocation of target SN resources was successful, the MN confirms the release of the source SN. If data forwarding is needed the MN provides data forwarding addresses to the source SN. Either direct data forwarding or indirect data forwarding is used for SCG bearers and SCG split bearers. Only indirect data forwarding is used for MCG Split bearers. Reception of the SN Change Confirm message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.
7.	If the RRC connection reconfiguration procedure was successful, the MN informs the target SN via SN Reconfiguration Complete message with the encoded SN RRC response message for the target SN. 
8.	The UE synchronizes to the target SN.
9/10.	If applicable, data forwarding from the source SN takes place. It may be initiated as early as the source SN receives the SN Change Confirm message from the MN.
11-15.	If one of the bearer contexts was configured with the SCG bearer option or SCG split bearer option at the source SN, PDU Session path update procedure is triggered by the MN.
Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.
16.	Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
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