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1. Introduction

During the discussion on Connection control procedures for EN-DCs in RAN2 #99bis, some agreements and one FFS have been achieved as the following:

Agreements

1
Clarify in the spec which reconfigurations the UE must be able to handle when received via SRB3:


i/ the NR measurement configuration 


ii/ NR MAC, RLC and PDCP configuration 


iii/ NR physical layer reconfiguration. The physical layer reconfiguration includes the modification of physical parameters used by PSCell or SCell(s). It also includes add/release of NR SCell(s).


iv/ NR RLF Timer and Constants


v/ PSCell change that doesn't impact MN

FFS: Which PSCell change without security key change will involve the MN.
And in TS 37.340 v1.2.0, PSCell Change case is included in both SN initiated SN Modification with MN involvement procedure and SN initiated SN Modification without MN involvement procedure without any specific statement. 

In addition, the legacy SCG change is defined as a case that PSCell change requiring security key change, and RAN2 achieves the agreement that:

· There is no need identified to specify "SCG change" procedure for the UE in NR RRC specification.

Then for the EN-DC completion, we think it is necessary to clarify the important PSCell Change case and the usage of SCG change. 

2. Discussion
2.1  PSCell Change

Table 1 summarizes the existing agreements related to the PSCell Change.

Table 1  PSCell Change

	
	Two Cases (Based on the Key)
	Relationship with SCG Change
	L2 Actions in UE 

	PSCell Change 
	Case 1: 

Without Key Change
	No SCG Change
	PDCP Data Recovery and synchronized re-configuration

	
	Case  2: 

With Key Change
	SCG Change (Equivalent with each other, actually.)
	PDCP Re-establishment and synchronized re-configuration


It can be seen that:

· Case 1: Seems no impact, neither unnecessary coordination with MN, i.e. SN initiated SN Modification without MN involvement procedure could be used to performe this case.

· Case 2: Though the SCG-Config could be generated by SN itself, the new S-KgNB still needs to be derived by MN, and the usage of the new S-KgNB by the UE and SN should be synchronous, i.e. the exchange between MN and SN is unavoidable and should not be performed later than the RRC Reconfiguration signalling. Therefore, SN initiated SN Modification with MN involvement procedure should be used for this case.

Then in order to make the specification accurate and clear, we think it is necessary to clarify the two PSCell Change cases in the procedures, at least using the "e.g." way as the following:

	SN initiated SN Modification with MN involvement

... ...

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 (e.g. when a new security key is required). 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.

... ...

SN initiated SN Modification without MN involvement

... ...

The SN initiated modification without MN involved procedure is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG SCell and PSCell change (e.g. when there is not any new security key is required). Figure 10.3.1-3 shows an example signalling flow for SN initiated SN modification procedure, without MN involvement. The SN can decide whether the Random Access procedure is required.


This way is also open to the other cases if RAN2 finds out in the future discussion, e.g. something related to the measurement configuration, maybe. Therefore, we propose:

Proposal 1: The PSCell Change included in the SN Modification procedure should be specified clearly in TS 37.340, i.e. in EN-DC:

· The PSCell change without security key change can be performed via SN initiated SN Modification without MN involvement procedure;

· The PSCell change with security key change should be performed via SN initiated SN Modification with MN involvement procedure.

2.2  SCG Change

As we can see in Table 1, when cell changing/ handover procedure happening in NR, the biggest difference from the mobility procedure in the LTE is occurred in the PDCP sub-layer, i.e. during the procedure, the RLC and lower layers are still need to be synchronized re-configured as in LTE, while the PDCP entity could just perform data recovery when the security key is not changed. 

Since NR "SCG change" is just a "synchronized re-configuration with security key change" and it has already been decoupled with bearer type change, in order to avoid the redundancy, the "SCG change" concept is no longer needed even in the Stage 2 specification. In our opinion, instead of "SCG change", a "Key Change Indication" should be introduced to inform MN whether a new S-KgNB should be included in the following responding message. 

Proposal 2: The concept of "SCG Change" should be removed in TS 37.340, and a "Key Change Indication" should be used between MN and SN instead.

According to the agreements, the "SCG Change Indication" may only present in the Stage 3 X2-AP message, then if Proposal 2 is agreed, the final name of the new indication could be decided by RAN3.

3. Conclusion
It is proposed that RAN2 discuss and adopt on the following proposals:

Proposal 1: The PSCell Change included in the SN Modification procedure should be specified clearly in TS 37.340, i.e. in EN-DC:

· The PSCell change without security key change can be performed via SN initiated SN Modification without MN involvement procedure;

· The PSCell change with security key change should be performed via SN initiated SN Modification with MN involvement procedure.

Proposal 2: The concept of "SCG Change" should be removed in TS 37.340, and a "Key Change Indication" should be used between MN and SN instead.
4.  Reference

[1] TS 37.340 v1.2.0
5. Text Proposal

--------------------------------------------------First Change----------------------------------------------
10.3
Secondary Node Modification (MN/SN initiated)

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
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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. 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.

1.
The MN sends the SgNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and the requested SCG configuration information, including the UE capability coordination result to be used as basis for the reconfiguration by the SN. In case of KeNB Change, Key Change Indication is included.

NOTE:
MN may request the establishment or release of SCG or MCG Split or SCG split bearer while not reconfiguration to MCG bearer.

2.
The SN responds with the SgNB Modification Request Acknowledge message, which may contain SCG radio resource configuration information within a NR RRC configuration message and data forwarding address information (if applicable).  In case of KeNB Change, for E-RABs configured with the MCG split bearer option for which no bearer type change is performed, the SN provides a new DL GTP TEID to the MN. The MN shall continue sending DL PDCP PDUs to the SN with the previous DL GTP TEID until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery. In case of KeNB Change, for E-RABs configured with the SCG split bearer option for which no bearer type change is performed, the SN provides a new UL GTP TEID to the MN. The MN shall continue sending UL PDCP PDUs to the SN with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after re-establishment.

3-5.
The MN initiates the RRC connection reconfiguration procedure, including the NR RRC configuration message. The UE applies the new configuration, synchronizes to the MN (if instructed, in case of intra-MN handover) and replies with RRCConnectionReconfigurationComplete, including a 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 Reconfiguration Complete message.

7.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB 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 10.3.1-1 depicts the case where a bearer context is transferred from the MN to the SN).

10.
If applicable, a path update is performed.

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 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 (e.g. when a new security key is required). 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.

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 change of security key, Key Change Indication may be included.

The SN can decide whether the change of security key is required.

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 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.

SN initiated SN Modification without MN involvement
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Figure 10.3.1-3 SN modification - SN initiated without MN involvement

Editor’s note: The exact details of this procedure are FFS.

The SN initiated modification without MN involved procedure is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG Scell and PSCell change (e.g. when there is not any new security key is required). Figure 10.3.1-3 shows an example signalling flow for SN initiated SN modification procedure, without MN involvement. The SN can decide whether the Random Access procedure is required.

1. 
The SN sends the RRCConnectionReconfiguration message to the UE through SRB3.
2. 
The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete 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.
3.   If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SgNB Addition procedure. Otherwise the UE may perform UL transmission after having applied the new configuration.
--------------------------------------------------Last Change----------------------------------------------
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