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1. Introduction
According to current baseline TS37.340 [1], for “SN initiated SN Modification with MN involvement”:

For EN-DC case, “The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the release of SCG bearer(s) and the SCG part of MGC split bearer(s) and SCG split bearer(s) (upon which the MN may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MN cannot reject the release request of SCG bearer and the SCG part of MCG split bearer and SCG split bearer. The SN can also initiate the bearer type change. Figure 10.3.1.-2 shows an example signalling flow for an SN initiated SgNB Modification procedure, with MN involvement.”
For MR-DC@5GC case, “The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of PDU session/QoS flows and to trigger PSCell changes. The MN cannot reject the release request of PDU session/QoS flows. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.

Editor’s note: Other functions of SN modification procedure are FFS.”
In this contribution, we shall continue discussing the other functions of SN initiated SN Modification procedure, always assuming SRB3 is not available.
2. Discussion
When reading above Stage 2 normative texts between EN-DC and MR-DC@5GC case carefully, we can find out following two differences:

1: for EN-DC, SN cannot trigger “modification” of XX bearer, but for MR-DC@5GC, SN can trigger modification of PDU session/QoS flows. This is due to the fact that SN may autonomously decide to add/modify/release DRBs on SCG side or remap QoS Flows to DRBs etc.

2: for EN-DC, it has been explicitly captured that SN can initiate the bearer type change (this is actually kind of SN initiated “modification”), but MR-DC@5GC, it has not been explicitly described whether SN can initiate similar bearer type change.
Per current BLCR for TS36.423, SgNB can modify actively the E-RAB on SgNB side with IE “E-RABs To Be Modified Item”; However, per current baseline TS38.423 [2], S-NG-RAN node cannot modify actively the PDU sessions/QoS Flows on SN side, but can only release the PDU sessions/QoS Flows with IE “PDU sessions To Be Released Item”. To get aligned with Stage 2 and TS36.423, in TS38.423 S-NG-RAN node should be able to modify the PDU sessions/QoS Flows anchored on SN side with IE “PDU sessions To Be Modified Item”.
Observation 1: There is text misalignment about SN initiated modification behaviours between TS37.340/ TS36.423 and TS38.423, which had better be aligned.
Taking following Figure1 for example, originally SN has established single DRB3 (SCG split bearer) for all QoS Flows anchored on SN side, later SN re-decides to setup one additional DRB4 (SCG split bearer) and change the QoS Flow mapping on SN side. For the reason of SCG data splitting, SN should inform MN about the additional DRB4 on SN side, so that MN can prepare the corresponding GTP tunnel for SCG data splitting.
Proposal 1: When the info of DRB (SCG split bearer) No. and QoS Flow mapping is updated on SN side, SN may need to actively inform MN about that change with SN initiated modification procedure.

Although RAN3 has agreed that it is up to MN to decide the DRB bearer type eventually, but SN may also initiate the bearer type change sometimes, as in EN-DC case, and the typical use case is to trigger change from SCG bearer to SCG split bearer in gNB HF deployment scenario, where it is still MN to make the final decision about it. It is worth noting that the change process from SCG bearer to SCG split bearer can be achieved in two different methods:
Alt 1: SN requests MN to release the concerned SCG bearer as well as all associated QoS Flows at first step, then MN setups a new SCG split bearer with all associated QoS Flows again at second step. This “two step” method shall involve MN initiated SN modification procedure in addition and PDCP/RLC reestablishment on SN side, hence data transmission interruption occurs.

Alt 2: SN requests MN to accept the direct change from SCG bearer to SCG split bearer on SN side in one step, without involving MN initiated SN modification procedure further. This “one step” method does not require PDCP/RLC reestablishment on SN side, and SCG data transmission can be maintained just like DRB type change process from MCG bearer to MCG split bearer.

From both CP and UP viewpoints, Alt 2 is more efficient and beneficial than Alt 1, hence SN should support one step direct bearer type change from SCG bearer to SCG split bearer with SN initiated SN modification procedure alone. Note: SN needs not to request direct bearer type change from SCG split bearer to SCG bearer.
Proposal 2: SN is able to trigger one step direct bearer type change from SCG bearer to SCG split bearer with SN initiated SN modification procedure alone, but not direct bearer type change from SCG split bearer to SCG bearer.
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Figure 1
Therefore, in baseline TS38.423 [2], in addition to existing IE “PDU sessions To Be Released Item”, new function and new IE “PDU sessions To Be Modified List” should be included in S-NODE MODIFICATION REQUIRED message, and new IE “M-NG-RAN node GTP Tunnel Endpoint” for concerned  SCG split bearer should be also included in S-NODE MODIFICATION CONFIRM message.

Note: the current baseline S-NODE ADDITION/MODIFICATION REQUEST and S-NODE ADDITION/MODIFICATION REQUEST ACKNOWLEDGE message structures are not stable, pending to further updates, so the change here is only illustrative; IE “PDU sessions To Be Modified List” shall be expanded properly when other message structure becomes more stable.
Proposal 3: New IE “PDU sessions To Be Modified List” should be included in S-NODE MODIFICATION REQUIRED message, and new IE “M-NG-RAN node GTP Tunnel Endpoint List” should be also included in S-NODE MODIFICATION CONFIRM message.
3. Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: When the info of DRB (SCG split bearer) No. and QoS Flow mapping is updated on SN side, SN may need to actively inform MN about that change with SN initiated modification procedure.

Proposal 2: SN is able to trigger one step direct bearer type change from SCG bearer to SCG split bearer with SN initiated SN modification procedure alone, but not direct bearer type change from SCG split bearer to SCG bearer.
Proposal 3: New IE “PDU sessions To Be Modified List” should be included in S-NODE MODIFICATION REQUIRED message, and new IE “M-NG-RAN node GTP Tunnel Endpoint List” should be also included in S-NODE MODIFICATION CONFIRM message.
Proposal 4: To endorse the TPs in Annex below.
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5. Annex

/////////////////////////////////////////////////////////////////////  TP Start for 37.340  /////////////////////////////////////////////////////////////////////////

10.3.1
EN-DC

(Omit unrelated texts!)
SN initiated SN Modification with MN involvement
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Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement

Editor’s note: The figure above might need further revision, e.g. to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the modification/release of SCG bearer(s) and the SCG part of MGC split bearer(s) and SCG split bearer(s) (upon which the MN may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MN cannot reject the release request of SCG bearer and the SCG part of MCG split bearer and SCG split bearer. The SN can also initiate the direct bearer type change from SCG bearer to SCG split bearer. Figure 10.3.1.-2 shows an example signalling flow for an SN initiated SgNB Modification procedure, with MN involvement.

1.
The SN sends the SgNB Modification Required message including a NR RRC configuration message, which may contain bearer context related, other UE context related information and the new SCG radio resource configuration. For bearer release or modification a corresponding E-RAB list is included in the SgNB Modification Required message. In case of SCG Change, i.e. in case of change of security key, SCG Change Indication may be included.

The SN can decide whether the change of security key is required, i.e. SCG change.

2/3.
If data forwarding and/or SN security key change needs to be applied, the MN triggers the preparation of the MN initiated SN Modification procedure and provides forwarding address and/or a new SN security key information within the SgNB Modification Request message, respectively. If the SN requested to release a bearer in step 1, and the MN decides to reconfigure it to an MCG bearer, the MN also triggers the preparation of the MN initiated SN Modification procedure and the SN provides respective RRC information within the SgNB Modification Request Acknowledgement message.

NOTE:
If only SN security key (i.e. without SCG Change Indication) is provided in step 2, the MN does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

4.
The MN sends the RRCConnectionReconfiguration message including a NR RRC configuration message to the UE including the new SCG radio resource configuration.
5.
The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including an encoded NR RRC response message. 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.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Modification Confirm message containing the encoded NR RRC response message.
7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.1.2.8.2-2 depicts the case where a bearer context is transferred from the SN to the MN).
10.
If applicable, a path update is performed.

10.3.2
MR-DC with 5GC

(Omit unrelated texts!)
SN initiated SN Modification with MN involvement
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Figure 10.3.2-2: SN Modification procedure - SN initiated with MN involvement

Editor’s note: The figure above might need revision, e.g. align to the actual Xn and RRC message and IE names.

The SN uses the procedure to perform configuration changes of the SCG within the same SN, e.g. to trigger the release of PDU session/QoS flows, to trigger the modification of DRB No. and QoS Flow mapping on SN side and to trigger PSCell changes. The MN cannot reject the release request of PDU session/QoS flows. The SN can also initiate the direct bearer type change from SCG bearer to SCG split bearer. Figure 10.3.2-2 shows an example signalling flow for SN initiated SN Modification procedure.


1.
The SN sends the SN Modification Required message including a SN RRC configuration message, which may contain PDU session/QoS Flow context related, other UE context related information and the new radio resource configuration of SCG. For the release or modification of PDU session/QoS flow, a corresponding PDU session/QoS Flows list is included in the SN Modification Required message. In case of SCG Change, SCG Change Indication is included.


The SN can decide whether the change of security key is required, i.e. SCG change.
2/3.
The MN initiated SN Modification procedure may be triggered by SN Modification Required message. 
Editor’s note: Further details of the MN initiated SN modifications procedure are FFS.
4.
The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message the new SCG radio resource configuration.
5.
The UE applies the new configuration and sends the MN RRC reconfiguration complete message, including an encoded SN RRC response message. 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.  Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Modification Confirm message containing the encoded SN RRC response message.
7.
If instructed, the UE performs synchronisation towards the PSCell configured by the SN as described in SN Addition procedure. Otherwise, the UE may perform UL transmission directly after having applied the new configuration.
8/9.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-2 depicts the case where a PDU session/QoS Flow context is transferred from the SN to the MN).
10.
If applicable, a PDU Session path update procedure is performed.

Editor’s note: The exact procedure of Path Switch for PDU sessions is FFS.
/////////////////////////////////////////////////////////////////////  TP Stop for 37.340  /////////////////////////////////////////////////////////////////////////
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2/3. MN initiated SN Modification procedure in some cases



