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1. Introduction
For SeNB change procedure in LTE DC, full configuration can be avoid based on delta RRC configuration towards UE, but in MR-DC, whether and how delta RRC configuration can be supported in SN change procedure needs to be discussed. In this paper, we share our views on this issue and a draft TP for TS37.340 is provided.

2. Discussion
In LTE DC, the change of SeNB procedure can only be triggered by MeNB, and the figure below shows the signalling flow defined in TS36.300. 
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In order to support delta configuration towards UE in RRC Connection Reconfiguration procedures via Uu interface in step4 and 5, MeNB should provide the entire SCG configuration of source SeNB to target SeNB in SeNB Addition Request, so target SeNB can compare the old and new configuration to generate the delta RRC configuration. Otherwise, full configuration will be used towards UE, hence data loss might happen at SeNB change as a consequence.

Observation1
For SeNB change procedure in LTE DC, delta RRC configuration can be supported towards UE as target SeNB knows the old SCG configuration of source SeNB.

Proposal 1
For SN change procedure in MR-DC, delta RRC configuration towards UE should be supported.

Compared with LTE DC, in LTE/NR tight interworking, MN and SN are characterized by different Uu interface protocols, 
and RAN2 has agreed that SN can generate RRC reconfiguration either by sending SN RRC PDUs directly towards UE if SCG SRB is configured, or by delivering SN RRC PDUs embedded within RRC PDUs generated by MN, and these can be done without any coordination with MN. So in LTE/NR tight interworking, MN hardly knows the latest SCG configuration in SN, especially for the case that SCG SRB is established. 

Observation2
In MR-DC, the latest SCG configuration may be unknown to MN due to the mechanism of SN initiated RRC reconfiguration towards UE.
In LTE/NR tight interworking, SN change procedure can be triggered either by MN or SN. In order to support delta RRC configuration, for SN initiated SN change procedure, source SN can provide the SCG configuration to MN within the SN Change Required message to MN, then MN delivers it to target SN through SN addition procedure. For MN initiated SN change procedure, MN needs to acquire the latest SCG configuration before sending SN addition request message to target SN, so the signalling procedure defined so far needs to be enhanced. We propose:  

Proposal 2
For MN initiated SN change procedure in MR-DC, in order to support delta RRC configuration, MN needs to send a request to source SN to acquire the latest SCG configuration before sending addition request to target SN.

Proposal 3
For SN initiated SN change procedure in MR-DC, in order to support delta RRC configuration, SN needs to send the latest SCG configuration to MN.

3. Conclusion
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Observation1
For SeNB change procedure in LTE DC, delta RRC configuration can be supported towards UE as target SeNB knows the old SCG configuration of source SeNB.

Proposal 1
For SN change procedure in MR-DC, delta RRC configuration towards UE should be supported.

Observation2
In MR-DC, the latest SCG configuration may be unknown to MN due to the mechanism of SN initiated RRC reconfiguration towards UE.
Proposal 2
For MN initiated SN change procedure in MR-DC, in order to support delta RRC configuration, MN needs to send a request to source SN to acquire the latest SCG configuration before sending addition request to target SN.

Proposal 3
For SN initiated SN change procedure in MR-DC, in order to support delta RRC configuration, SN needs to send the latest SCG configuration to MN.
The corresponding text proposal is provided below.

4. Text Proposal

START OF CHANGES

10.5
Change of Secondary Node (MN/SN initiated)
10.5.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 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
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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:
0a/0b.
Before the MeNB initiates the change of SgNB, the MeNB may inform the source SgNB via SgNB Change Indication message, to obtain the SCG configuration. The source SgNB replies with the SgNB Change Required message including the latest SCG configuration [FFS: whether all information should be included].
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, where the SgNB Addition Request message may contain the latest SCG configuration received in step 0. If forwarding is needed, the target SgNB provides forwarding addresses to the MeNB. 
Editor’s note: Availability of RACH-less access is FFS
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. 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.

Editor’s note: Data forwarding for SCG split bearer is FFS.
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
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Figure 10.5.1-2: Change of SN – SN initiated

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 a candidate target cell or target node ID, and may contain the latest SCG  configuration [FFS: whether all information should be included].

Editor’s note: FFS whether cell list can be indicated in step 1.

2/3.
The MeNB requests the target SgNB to allocate resources for the UE by means of the SgNB Addition procedure, where the SgNB Addition Request message may contain the latest SCG configuration received in step 1. If forwarding is needed, the target SgNB provides forwarding addresses to the MeNB.

4.
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. 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.

Editor’s note: Data forwarding for SCG split bearer is FFS.
5/6.
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.
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 Release Request 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.
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 signalling 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.
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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:

0a/0b.
Before the MN initiates the change of SN, the MN may inform the source SN via SN Change Indication message, to obtain the SCG configuration. The source SN replies with the SN Change Required message including the latest SCG configuration [FFS: whether all information should be included].
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, where the SN Addition Request message may contain the latest SCG configuration received in step 0. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.

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 RRCConnectionReconfiguration 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.
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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 may contain the latest SCG  configuration [FFS: whether all information should be included].

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, where the SN Addition Request message may contain the latest SCG configuration received in step 1. If data forwarding is needed, the target SN provides data forwarding addresses to the MN.

4.
If the allocation of target SN resources was successful, the MN initiates 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. 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.
5/6.
The MN / target SN 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.

Editor’s note: It is FFS whether the MN and/or the target SN triggers the UE to apply the new configuration.

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 Release Request 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.
END OF CHANGES

�This is not true, as for LTE / NR handovers eNB and gNB will have to understand each other.
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