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1   Introduction
In last RAN3 meeting, there were discussions on the scenario that SN initiated UE capability coordination procedure. In this contribution, we make further analysis on the scenarios which may need nested SN modification procedure and give proposals accordingly.
2   Discussion
Currently, for EN-DC, the following nested SN modification procedure is captured in the spec as below:
Case 1: SN requests to release a E-RAB and MN provides data forwarding information in the following MN initiated SN modification procedure.

Case 2: SN request for the new security key and MN provides accordingly in the following MN initiated SN modification procedure
Case 3: SN decides a new measurement configuration in FR1 and request MN to configure measurement gap for FR1.

Case 4: SN decides to do add + release the same bearer with different DRB ID and request MN node to allocate a new DRB ID.
With the introduction of SN initiated UE capability coordination, another scenario which may use nested MN initiated SN modification procedure should also be supported. The description on this case in 37.340 is as follow:

As part of an SN initiated SN modification, the SN may also indicate the desired UE capabilities usable for SCG configuration (e.g. a band combination and a feature set) outside those allowed by the MN (i.e. it may re-negotiate the UE capabilities for SCG configuration), and it is up to the MN to make the final decision whether to accept or reject the request.
 So, another case i.e. case 5 as below should as be captured in the spec.
Case 5: SN requests the UE capability which is out of the configured SCG part and MN provided updated configuration restriction SCG part according.
Proposal 1: It is proposed to include the UE capability coordination related procedure in the interaction between MN and SN initiated SN modification procedure. The proposed update on the spec is as below:
Interaction with the MeNB initiated SgNB Modification Preparation procedure:

If applicable, as specified in TS 37.340 [32], the en-gNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released List IE.
If applicable, as specified in TS 37.340 [32], the en-gNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the SgNB Security Key IE within the UE Context Information IE.

If applicable, as specified in TS 37.340 [32], the en-gNB may receive, after having initiated the SgNB initiated SgNB Modification procedure, the SGNB MODIFICATION REQUEST message including the measGapConfig IE as defined in TS 38.331 [31] within the MeNB to SgNB Container IE.

The en-gNB may receive, after having initiated the SgNB initiated SgNB modification procedure including the New DRB ID Request IE for an SN terminated bearer within the E-RABs To Be Modified List IE, the SGNB MODIFICATION REQUEST message to release and add the same bearer with a new DRB ID or with the same DRB ID but together with the SgNB Security Key IE within the UE Context Information IE.
The en-gNB may receive, after having initiated the SgNB initiated SgNB modification procedure including the ConfigRestrictModReqSCG IE as defined in TS 38.331 [31]  within the SgNB to MeNB Container IE, the SGNB MODIFICATION REQUEST message including the ConfigRestrictInfoSCG IE as defined in TS 38.331 [31] within the MeNB to SgNB Container IE.
Also, in the spec, there is description on the abnormal cases as below:

If the en-gNB, after having initiated the SgNB initiated SgNB Modification procedure, receives the SGNB MODIFICATION REQUEST message including other IEs than an applicable SgNB Security Key IE and/or applicable forwarding addresses or applicable measurement gap pattern or information applicable to release and add the same bearer with different DRB ID, the en-gNB shall 
-
regard the SgNB initiated SgNB Modification Procedure as being failed;

-
stop the TDCoverall, which was started to supervise the SgNB initiated SgNB Modification procedure;

-
be prepared to receive the SGNB MODIFICATION REFUSE message from the MeNB and;

-
continue with the MeNB initiated SgNB Modification Preparation procedure as specified in section 8.7.6.

However, the above description is not quite accurate. For example, if SN requests a new measurement gap towards the MN node which include the targeted measured frequency, at the same time, MN sends SgNB Modification Request message which includes only measurement gap, according to current description, from SN side, it would think that the received SgNB Modification Request message is triggered by SN node and the SN requested measurement gap procedure succeeded. The following figure1 give more details

[image: image1.emf]MN SN

SgNB Modification 

Required(include measured 

FR1 frequency to request 

updated measurement gap)

SgNB Modification 

Request(include updated 

measurement gap)

SN regard this message as the feedback of 

SgNB Modification Required message 

which is not true

SgNB Modification Request 

ACK


     Figure 1 MN and SN request to update measurement gap at the same time
Another example is that SN requests a new security key and at the same time MN decides to update the measurement gap, in this case, according to current spec, SN would still think that the received SgNB Modification Request message is triggered by SN itself which is not true.
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                  Figure 2 SN request for new security key and MN update measurement gap at the same time
Observation: The current spec may cause incorrect SgNB behaviour i.e. mistakenly think a MN triggered SN modification procedure as triggered by SN node.
To resolve the problem, a clear solution is to introduce a new IE in SgNB Modification Request message which indicates whether the procedure is triggered by SN or MN. With this new IE, the SN could clearly know whether the received SgNB Modification Request message is triggered by MN or SN and thereby behaviour correctly. With the new IE i.e. triggered node IE,the update on the abnormal description could be as below:
Interaction with the MeNB initiated SgNB Modification Preparation procedure:

If the en-gNB, after having initiated the SgNB initiated SgNB Modification procedure, receives the SGNB MODIFICATION REQUEST message in which triggerred node IE is set as MN, the en-gNB shall

-
regard the SgNB initiated SgNB Modification Procedure as being failed;

-
stop the TDCoverall, which was started to supervise the SgNB initiated SgNB Modification procedure;

-
be prepared to receive the SGNB MODIFICATION REFUSE message from the MeNB and;

-
continue with the MeNB initiated SgNB Modification Preparation procedure as specified in section 8.7.6.

Proposal 2: It is proposed to introduce a new IE  i.e. triggered node IE in SgNB Modification Request message to make the SN node aware whether the received message is triggered by MN or by SN.
The corresponding CR for X2AP, XnAP is in [2][3].
3   Conclusion and Proposals
Based on the discussion, we have the following proposal and observation:

Proposal 1: It is proposed to include the UE capability coordination related procedure in the interaction between MN and SN initiated SN modification procedure. 

Observation: The current spec may cause incorrect SgNB behaviour i.e. mistakenly think a MN triggered SN modification procedure as triggered by SN node.

Proposal 2: It is proposed to introduce a new IE  i.e. triggered node IE in SgNB Modification Request message to make the SN node aware whether the received message is triggered by MN or by SN.
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