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Discussion and Decision
1 Introduction
In SA3 LS Reply (R2-2106977/S3-212349), SA3 requests RAN2 to check the capability negotiation issue in FBS solution#17. 
	[image: image1.png]SA3 would like to ask RAN2 the following questions:

1. For the capability negotiation method between UE and gNB/ng-eNB as mentioned above, if there are other
preferable alternatives from RAN2 perspective?

2. Is there any mechanism for the source gNB/ng-eNB to know the target gNB/ng-eNB capabilities?

3. The possibility of specifying the solution in RAN2 specification in Rel-17 timeframe, if the solution is concluded
by SA3.






In this contribution we would like to provide our view on the capability negotiation between NW and UE in solution#17. 
2 Discussion
2.1 SA3 Solution#17
Our view on the SA3 solution#17 is provided from the following aspects.
<Enhanced ResumeMAC-I calculation>
The solution#17 is to enhance the ResumeMAC-I/shortResumeMAC-I in the RRCResumeRequest message. 
For the enhanced ResumeMAC-I generation, UE should use the whole RRCResumeRequest message, except the ResumeMAC-I/shortResumeMAC-I, as an additional input parameter to the VarResumeMac-Input part. According to the RRCResumeRequest structure, since the spare bit is always set to 0, the new added input is actually the resumeCause and resumeIdentity.  
Observation 1: In solution#17, the new added input for enhanced ResumeMAC-I generation is the I-RNTI and resumeCause. 
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Figure-1: Input for the Enhanced ResumeMAC-I Generation
< UE and NW Impact>
According to current RRC Resume procedure, the ResumeMAC-I associated operations are as follows:

· The UE generates the ResumeMAC-I, includes it in RRCResumeRequest, and delivers the RRCResumeRequest message to the receiving gNB;

· The receiving gNB forwards the ResumeMAC-I and the corresponding input info (e.g. UE ID, Cell ID) to the last serving gNB via RETRIEVE UE CONTEXT REQUEST;

· The last serving gNB performs the ResumeMAC-I verification.
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Figure-2: Legacy ResumeMAC-I associated operations during RRC Resume Procedure

To support the enhanced ResumeMAC-I, both the UE and NW (including the receiving gNB and the last serving gNB) are required to enhance their options as follows:

Table-1. Enhanced Operation for UE and NW

	Entity
	Functionality
	Legacy Operation
	Enhanced Operation

	UE
	ResumeMAC-I calculation
	based on legacy input
	ResumeMAC-I generation based on enhanced input 

	Receiving gNB
	Forward MAC-I and input to last serving gNB
	Forward info includes MAC-I, target cell ID, UE I-RNTI  
	Forward info includes MAC-I, target cell ID, UE I-RNTI, new MAC-I indication and the new added input

	Last receiving gNB
	MAC-I checking
	Based on legacy input
	Based on enhanced input


Observation 2: To enable the solution#17, both the UE and gNBs (including last serving gNB and receiving gNB) need to be enhanced. 
2.2 Analysis on the capability negotiation 
The precondition to enable the feature is that all of the UE, the receiving gNB and last serving gNB support the enhanced operation, and the capability negotiation with each other is necessary.
Following Figure-2 and Table-2 is our understanding for each node on how to indicate its capability and how to enable the new MAC-I feature. The general principle is as follows:

1> The UE reports the support of the ResumeMAC-I enhancement via AS capability report to NW; 

2> If the last serving gNB supports this feature, it can enable the new MAC-I feature via the RRCRelease with SuspendConfig message when setting the UE into INACTIVE state;

3> For each gNB, it indicates its support the new MAC-I feature as the receiving gNB role in the SIB1, i.e. forwarding the new MAC-I associated input info (e.g. resumeCause) to last serving gNB;

4> When the INACTIVE UE moves to the receiving gNB, UE first checks the indication in SIB1 of current serving cell:

a. If the new MAC-I feature is supported, UE can generate the new MAC-I for RRCResumeReq;

b. Otherwise, UE generates the legacy ResumeMAC-I;

5> The receiving gNB doesnot need to know whether UE or the last serving gNB’s capability. If the receiving gNB supports the new MAC-I feature, it will always include new MAC-I indication and the new added input for the MAC-I calculation in the RETRIEVE UE CONTEXT REQUEST X2 message;
6> When the last serving gNB receives the RETRIEVE UE CONTEXT REQUEST message from the receiving gNB, 
· If the X2 message includes the new ResumeMAC-I indication, the gNB will identify the UE based on the I-RNTI to check whether the UE is configured with the ResumeMAC-I enhancement. 

a. If the UE is identified to enable the enhancement, the last receiving gNB will perform the enhanced ResumeMAC-I verification; 

b. Otherwise, the last serving gNB will perform the legacy ResumeMAC-I verification. 
· If the X2 message doesnot include the new ResumeMAC-I indication, the gNB will perform the legacy ResumeMAC-I verification.
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Figure-2. The example of the capability negotiation of the ResumeMAC-I enhancement
Table-2. The capability and the feature enable/disable operation
	Entity
	Operation if supported
	Operation if not supported

	UE
	1) Report its support of the capability to NW via AS capability signaling;

2) NW configures the new MAC-I enhancement via RRCRelease with SuspendConfig message;

3) Check the new MAC-I indication in SIB1 of the camping cell 

4) Perform the new MAC-I calculation if current cell broadcasts the new MAC-I indication in SIB1. 
	1) No indication in AS capability signaling;

2) No need to check the new MAC-I indication in the SIB1 of the camping cell;

3) Generate the MAC-I as legacy for the RRCResumeRequest message.

	Last serving gNB
	1) Enable the new MAC-I enhancement via RRCRelease message if the UE supports the feature;

2) Check whether the new MAC-I indication is carried in X2 message from the receiving gNB;

3) Perform the new MAC-I verification if both the following conditions are fulfilled:
a. The UE is identified via I-RNTI to enable the feature;

b. The new MAC-I indication is carried in X2 message. 
	1) Not configure the new MAC-I enhancement in the RRCRelease message;

2) Perform the ResumeMAC-I verification in legacy way.

3) No need to check the new MAC-I input in the X2 message 

	Receiving gNB
	1) Broadcast its support of the MAC-I enhancement in SIB1;

2) Always include the new MAC-I indication and the new added input for MAC-I verification in the X2 message.
	1) No indication of the new MAC-I in SIB1;

2) No need to include the new MAC-I indication and new added input for MAC-I in X2 message. 


Based on the above analysis on the capability negotiation between NW and UE, we propose to agree the following understand on the solution#17 from RAN2 perspective. 
Proposal 1: Agree the capability negotiation mechanism as indicated in table-2 for the SA3 Solution#17.
Proposal 2: Agree the draft LS reply to SA3 in [2]. 
3 Conclusion

According to the analysis in section 2, we propose that:
Proposal 1: Agree the capability negotiation mechanism as indicated in table-2 for the SA3 Solution#17.
	Entity
	Operation if supported
	Operation if not supported

	UE
	5) Report its support of the capability to NW via AS capability signaling;

6) NW configures the new MAC-I enhancement via RRCRelease with SuspendConfig message;

7) Check the new MAC-I indication in SIB1 of the camping cell 

8) Perform the new MAC-I calculation if current cell broadcasts the new MAC-I indication in SIB1. 
	4) No indication in AS capability signaling;

5) No need to check the new MAC-I indication in the SIB1 of the camping cell;

6) Generate the MAC-I as legacy for the RRCResumeRequest message.

	Last serving gNB
	4) Enable the new MAC-I enhancement via RRCRelease message if the UE supports the feature;

5) Check whether the new MAC-I indication is carried in X2 message from the receiving gNB;

6) Perform the new MAC-I verification if both the following conditions are fulfilled:
a. The UE is identified via I-RNTI to enable the feature;

b. The new MAC-I indication is carried in X2 message. 
	4) Not configure the new MAC-I enhancement in the RRCRelease message;

5) Perform the ResumeMAC-I verification in legacy way.

6) No need to check the new MAC-I input in the X2 message 

	Receiving gNB
	3) Broadcast its support of the MAC-I enhancement in SIB1;

4) Always include the new MAC-I indication and the new added input for MAC-I verification in the X2 message.
	3) No indication of the new MAC-I in SIB1;

4) No need to include the new MAC-I indication and new added input for MAC-I in X2 message. 


Proposal 2: Agree the draft LS reply to SA3 in [2]. 
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5 Annex (TS 38.423)
9.1.1.8
RETRIEVE UE CONTEXT REQUEST

This message is sent by the new NG-RAN node to request the old NG-RAN node to transfer the UE Context to the new NG-RAN.

Direction: new NG-RAN node ( old NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	UE Context ID
	M
	
	9.2.3.40
	
	YES
	reject

	Integrity protection
	M
	
	BIT STRING (SIZE (16)) 
	RRC Resume:

ResumeMAC-I either contained in the RRC ResumeRequest or the RRCResumeRequest1 message as defined in TS 38.331 [10])

or the ShortResumeMAC-I in the RRCConnection ResumeRequest message as defined in TS 36.331 [14])

RRC Reestablishment:

ShortMAC-I contained in the RRCReestablishmentRequest as defined in TS 38.331 [10])

or the ShortMAC-I in the RRCConnection ReestablishmentRequest message as defined in TS 36.331 [14]).
	YES
	reject

	New Cell Identifier
	M
	
	NG-RAN Cell Identity

9.2.2.9
	RRC Resume:

Corresponds to the targetCellIdentity within the VarResumeMAC-Input as specified in TS 38.331 [10] or the cellIdentity within the VarShortINACTIVE-MAC-Input as specified in TS 36.331 [14].

RRC Reestablishment:

Corresponds to the targetCellIdentity within the VarShortMAC-Input as specified in TS 38.331 [10] or the cellIdentity within the VarShortMAC-Input as specified in TS 36.331 [14].
	YES
	reject

	RRC Resume Cause
	O
	
	9.2.3.61
	In case of RNA Update, contains the cause value provided by the UE in the RRCResumeRequest or the RRCResumeRequest1 message, as defined in TS 38.331 [10],

or in the RRCConnection ResumeRequest message, as defined in TS 36.331 [14].
	YES
	ignore


9.2.3.40
UE Context ID
This IE is used to address a UE Context within an NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Context ID
	M
	
	
	

	>RRC Resume
	
	
	
	

	>>I-RNTI
	M
	
	9.2.3.46
	NOTE: How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.

	>>Allocated C-RNTI
	M
	
	BIT STRING (SIZE (16))
	Temporary C-RNTI allocated to the UE by the cell where the RRC connection has been requested to be resumed, contained in the MAC RAR as defined in TS 38.321 [35] or in TS 36.321 [36].

	>>Access PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	The cell PCI where the RRC connection has been requested to be resumed.

	>RRC Reestablishment 
	
	
	
	

	>>C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRCReestablishmentRequest message (TS 38.331 [10]) or RRCConnectionReestablishmentRequest message (TS 36.331 [14]).

	>> Failure Cell PCI
	M
	
	NG-RAN Cell PCI
9.2.2.10
	


