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1. Introduction
In the last RAN3 #114 e-meeting, we have the following progress.
	In case of no anchor relocation, the anchor gNB is not allowed to transfer its security related IEs included in “UE Context Information – Retrieve UE Context Response” IE to the receiving gNB. (refer to SA3 LS: R2-2109065)
Enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case
FFS: If agreed to enhance Periodic RNA update without UE context relocation procedure, whether it is acceptable to use the Retrieve UE context failure message to send SDT related UE context information



This paper addresses the overall procedure for RA-SDT without anchor relocation case based on above progress.
2. Discussion
2.1. Legacy Periodic RAN update without UE context relocation 
The following figure is abstracted from Figure 9.2.2.5-2 in TS38.300. 


Figure 1: Legacy procedure
2.2. Solution 1
The following figure is abstracted from R3-215745.


Figure 2: Solution 1 procedure
The solution 1 needs to have the following enhancement based on the legacy Periodic RAN update without UE context relocation.
Enhancement 1: RETRIEVE UE CONTEXT FAILURE message
	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
	ignore

	[bookmark: OLE_LINK9]Old NG-RAN node UE XnAP ID reference
	O
	
	[bookmark: OLE_LINK184]NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
(Note: Used to establish UE associated X2/Xn-C connection)
	YES
	ignore

	Old NG-RAN node To New NG-RAN node Resume Container
	O
	
	OCTET STRING
	[bookmark: _Hlk518574461][bookmark: _Hlk517180145]Includes either the RRCRelease message as defined in TS 38.331 [10], or the RRCConnectionRelease message as defined in TS 36.331 [14], encapsulated in a PDCP-C PDU.
	YES
	ignore

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	SDT information Transfer- anchor->serving
	O
	
	
	(Note: Used to transfer RLC config and UL address)
	
	

	> SDT DRB List
	
	0..1
	
	
	
	

	>> SDT DRB Item
	
	1,,< maxnoofDRBs >
	
	
	
	

	>>> DRB ID
	M
	
	
	
	
	

	>>> UL TNL address
	M
	
	
	
	
	

	>>> RLC Bearer Configuration
	M
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331
	YES
	ignore



In case of SDT without anchor relocation, the RETRIEVE UE CONTEXT FAILURE enhancement includes the following.
· Establish UE associated XnAP signalling connection 
· Transfer RLC configuration (excluding PDU session ID)
· Transfer UL address per DRB

Enhancement 2: XN-U ADDRESS INDICATION message
	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
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	(Note:This IE shall be ignored)
	YES
	reject

	>Xn-U Address Information per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	(Note:This IE shall be ignored)
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	Data Forwarding Info from target NG-RAN node
9.2.1.16
	
	–
	

	>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>PDU Session Resource Setup Complete Info – SN terminated
	O
	
	9.2.1.30
	
	–
	

	>>DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the XN-U ADDRESS INDICATION message is for Conditional Handover, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Early Data Forwarding Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore

	SDT information Transfer- serving->anchor
	
	
	
	(Note: Used to transfer DL address)
	
	

	>SDT DRB Iist

	
	0..1
	
	If this IE is present, the Xn-U Address Information per PDU Session Resources List IE shall be ignored
	
	

	>>SDT DRB ID Item
	
	
	
	
	
	

	>>>DRB ID
	
	
	
	
	
	

	>>>DL TNL address
	
	
	
	
	
	



In case of SDT without anchor relocation, the XN-U ADDRESS INDICATION enhancement includes the following.
· Transfer DL address per DRB 
· The “fake” PDU session ID IE as mandatory shall be transferred, then the receiving gNB ignores it.

Enhancement 3: UE CONTEXT RELEASE
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the source NG-RAN node or for dual connectivity at the S-NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the target NG-RAN node or for dual connectivity at the M-NG-RAN node.
	YES
	reject

	Old NG-RAN node To New NG-RAN node Resume Container
	O
	
	OCTET STRING
	Includes the RRCRelease message as defined in TS 38.331 [10], encapsulated in a PDCP-C PDU.
(Note1: Used to transparently forward RRC message to UE)
(Note 2: The sending gNB shall also release UE context if UE into IDLE)
	YES
	ignore



In case of SDT without anchor relocation, the UE CONTEXT RELEASE enhancement includes the following.
· Add RRC container including RRCRelease message.
· Add signalling direction from anchor gNB to serving gNB
· The anchor gNB shall release the stored UE context if changing UE into IDLE mode.
2.3. Solution 2


Figure 3: Solution 2 procedure
The solution 2 can reuse legact procedure as much as possible, i.e., adding two signalling marked as blue color.In detail, it only needs to enhance XN-U ADDRESS INDICATION message.
Enhancement 1: XN-U ADDRESS INDICATION message
	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
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	(Note:This IE shall be ignored)
	YES
	reject

	>Xn-U Address Information per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	(Note:This IE shall be ignored)
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	Data Forwarding Info from target NG-RAN node
9.2.1.16
	
	–
	

	>>Secondary Data Forwarding Info from target NG-RAN node List
	O
	
	9.2.1.31
	This IE would be present only when the target M-NG-RAN node decide to split a PDU session between MN and SN
	YES
	ignore

	>>PDU Session Resource Setup Complete Info – SN terminated
	O
	
	9.2.1.30
	
	–
	

	>>DRB IDs taken into use
	O
	
	DRB List 9.2.1.29
	Indicating the DRB IDs taken into use by the target NG-RAN node, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the XN-U ADDRESS INDICATION message is for Conditional Handover, as specified in TS 37.340 [8].
	YES
	reject

	CHO MR-DC Early Data Forwarding Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore

	SDT information Transfer- anchor->serving
	O
	
	
	If this IE is present, the Xn-U Address Information per PDU Session Resources List IE shall be ignored
(Note: Used to transfer RLC config and UL address)
	
	

	> SDT DRB List
	
	0..1
	
	
	
	

	>> SDT DRB Item
	
	1,,< maxnoofDRBs >
	
	
	
	

	>>> DRB ID
	M
	
	
	
	
	

	>>> UL TNL address
	M
	
	
	
	
	

	>>> RLC Bearer Configuration
	M
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331
	YES
	ignore

	SDT information Transfer- serving->anchor
	O
	
	
	If this IE is present, the Xn-U Address Information per PDU Session Resources List IE shall be ignored
(Note: Used to transfer DL address)
	
	

	>SDT DRB Iist

	
	0..1
	
	
	
	

	>>SDT DRB ID Item
	
	
	
	
	
	

	>>>DRB ID
	
	
	
	
	
	

	>>>DL TNL address
	
	
	
	
	
	



In case of SDT without anchor relocation, the XN-U ADDRESS INDICATION enhancement includes the following.
· Transfer RLC configuration
· Transfer UL address per DRB
· Transfer DL address per DRB
· The “fake” PDU session ID IE as mandatory shall be transferred, then the receiving gNB ignores it.
2.4. Solution 3
Solution 2 has many advantages, it has no impact on RETRIEVE UE CONTEXT FAILURE message and needs to enhance XN-U ADDRESS INDICATION message. 
However, both solution 1 and solution 2 have the same disadvantage to send “fake” PDU session ID IE in the XN-U ADDRESS INDICATION message. 
So, solution 3 introduces a new class 1 procedure to transfer SDT information between anchor gNB and serving gNB.


Figure 4: Solution 3 procedure
In case of SDT without anchor relocation, solution 3 needs the following enhancement.
· A new Class 1 procedure
· Request message to transfer SDT information Transfer- from anchor->serving (step 2a)
· Response message to transfer SDT information Transfer- from serving->anchor(step 2b)
2.5. Solution 4
Solution 4 is similar to solution 3. The main difference is that solution 3 uses one class 1 procedure but solution 4 uses two class 2 procedures, to transfer SDT context and SDT related UL/DL TNL address.


Figure 5: Solution 4 procedure
In case of SDT without anchor relocation, solution 4 needs the following enhancement.
· A new Class 2 procedure (step 2a) to transfer SDT context and UL address
· Enhance Xn-U address indication message (step 2b) to transfer SDT related DL address
2.6. Solution 5
Solution 5 is very similar to solution 4. The main point is that the new class 2 message (e.g., SDT context Transfer message) is used from anchor to new nodes and also used from new to anchor nodes.


Figure 6: Solution 5 procedure
In case of SDT without anchor relocation, solution 5 needs the following enhancement.
· A new Class 2 procedure is introduced.
· Transfer SDT context and UL address from anchor to serving nodes (step 2a)
· Transfer SDT related DL address from serving to anchor nodes (step 2b)
2.7. Compared with these solutions
Observation 1: Solution 1 has large impact on XnAP signalling, i.e. 
1) RETRIEVE UE CONTEXT FAILURE message shall 
· Establish UE associated XnAP signalling connection
· Transfer RLC configuration (excluding PDU session ID)
· Transfer UL address per DRB
2) XN-U ADDRESS INDICATION message shall 
· Transfer DL address per DRB 
· The “fake” PDU session ID IE as mandatory shall be transferred, then the receiving gNB ignores it.
3) UE CONTEXT RELEASE message shall
· Add RRC container including RRCRelease message.
· Add signalling direction from anchor gNB to serving gNB
· The anchor gNB shall release the stored UE context if changing UE into IDLE mode.
Observation 2: Solution 2 has medium impact on XnAP signalling, i.e.
1) XN-U ADDRESS INDICATION message shall
· Transfer RLC configuration
· Transfer UL address per DRB
· Transfer DL address per DRB
· The “fake” PDU session ID IE as mandatory shall be transferred, then the receiving gNB ignores it.
2) No impact on other XnAP message
Observation 3: Solution 3 has medium impact on XnAP signalling, i.e.
1) Introduce a new Class 1 procedure
· Request message to transfer SDT information Transfer- anchor->serving
· Request message to transfer SDT information Transfer- serving->anchor
2) No impact on existing XnAP message
Observation 4: Solution 4 has medium impact on XnAP signalling, i.e.
1) Introduce a new Class 2 procedure to transfer SDT context and UL address from serving to anchor
2) Enhance Xn-U address indication message to transfer SDT related DL address
Observation 5: Solution 5 has medium impact on XnAP signalling, i.e.
1) Introduce a new Class 2 procedure
· Transfer SDT context and UL address from anchor to serving nodes (step 2a)
· Transfer SDT related DL address from serving to anchor nodes (step 2b)
2) No impact on existing XnAP message
Solution 1 vs Solution 2/3/4/5
The first choice is between option 1 and options 2/3/4/5, because if you abstract the details, the main question is whether the RETRIEVE UE CONTEXT FAILURE is the last message on the association and triggers RRC release, or whether the connection is left open. In all the legacy flows (RNAU), after sending RETRIEVE UE CONTEXT FAILURE message, the XnAP UE-associated connection is released implicitly at both ends. So it seems better not to change and work on the basis that the link between FAILURE and release is not broken. Meanwhile, solution 1 introduces more specification effort than other solution 2.
Observation 6: Compare with Solution 2/3/4/5, Solution 1 breaks the original usasge of legacy flow (RANAU) and introduces much normative work.
Proposal 1: Solution 1 shall be excluded.

Solution 2 vs Solution 3/4/5
Some companies think that olution 2 changes the original intention of the XN-U ADDRESS INDICATION message (i.e., used to transfer Data forwarding information), which does not introduce clear benefit compared to others.
Observation 7: Compare with Solution 3/4/5, Solution 2 breaks the original usasge of legacy XN-U ADDRESS INDICATION message (Data forwarding)
Proposal 2: Solution 2 shall be excluded.

Solution 4 vs Solution 5
Both suggestes introducing a new Class 2 message to transfer SDT context information from anchor nde to serving node. 
However, in order to transfer SDT related DL address from serving node to anchor node, solution 4 enhances the legacy XN-U ADDRESS INDICATION message, but solution 5 suggests using the new Class 2 message.
Observation 8: Both solution 4 and 5 need to introduce a new Class 2 message, but solution 4 needs to additionally enhance XN-U ADDRESS INDICATION message.
Proposal 3: Solution 4 shall be excluded.

Solution 3 vs Solution 5
Both solution 3 and 5 has no impact on legacy legacy flow (RANAU)/signalling/procedure.
The difference is that, solution 3 introduces a Class 1 procedure, but solution 5 introduce a Class 2 procedure.
On the one hand, it is not sure whether there is always a need for a response from the new gNB (e.g. no DL data), if then, the class 2 procedure is simpler than class 1 procedure. 
On the other hand, since the RLC configurations are essential information for SDT, the anchor gNB shall be acknowleged that the SDT RLC config is either successful or failure. 
In detail, there is a “failure use case” for class 1. For example, if at the outset the new gNB had some sort of issue with Xn resources, and preferred to go for a full context transfer / path switch. Then we could use the class 1 procedure to enable a failure message (since by definition this procedure is how the new gNB finds out that the anchor wants to keep the context). 
Although it is agreed that the anchor gNB decides to either with or without anchor relocation, the anchor gNB can receive failure message from the new gNB (if not agree with partial Context transfer), then it understands that this mode of operation is not possible, and reverts back to normal Context transfer. In fact this type of scenario (it makes sense) is a reasonable justification for nesting within the Retrieve Context Request.
Moreover, the new gNB shall always provide DL TNL address to the anchor gNB, in order to support possible DL Small data/NAS PDU transmission. It means that the new gNB always needs to send either class 1 reponse message or class 2 message the anchor gNB, including DL TNL address.



Figure 7: RA-based SDT procedure fall back from without UE context relocation to with UE context relocation (solution 3)
In conclusion, during a SDT procedure, the anchor gNB shall be acknowleged whether the SDT RLC context tranfer is successful or not. If failure, the anchor gNB shall revert to RA-SDT with UE context relocation procedur (as legacy to transfer full UE context). 
Observation 9: Solution 3 can support no anchor relocation fall back to anchor relocation procedure, e.g., if the new anchor gNB cannot handle partial SDT RLCcontext in certain cases. Details can be further checked once the solution is choosen.
Proposal 4: RAN3 decides to introduce a new class 1 procedure (e.g., solution 3) to transfer SDT related information between anchor node and serving node, in case of RA-SDT without anchor relocation.
[bookmark: _GoBack]3. Conclusion
After the above analysis, we provide the following observations and proposals
Observation 1: Solution 1 has large impact on XnAP signalling, i.e. 
1) RETRIEVE UE CONTEXT FAILURE message shall 
· Establish UE associated XnAP signalling connection
· Transfer RLC configuration (excluding PDU session ID)
· Transfer UL address per DRB
2) XN-U ADDRESS INDICATION message shall 
· Transfer DL address per DRB 
· The “fake” PDU session ID IE as mandatory shall be transferred, then the receiving gNB ignores it.
3) UE CONTEXT RELEASE message shall
· Add RRC container including RRCRelease message.
· Add signalling direction from anchor gNB to serving gNB
· The anchor gNB shall release the stored UE context if changing UE into IDLE mode.
Observation 2: Solution 2 has medium impact on XnAP signalling, i.e.
1) XN-U ADDRESS INDICATION message shall
· Transfer RLC configuration
· Transfer UL address per DRB
· Transfer DL address per DRB
· The “fake” PDU session ID IE as mandatory shall be transferred, then the receiving gNB ignores it.
2) No impact on other XnAP message
Observation 3: Solution 3 has medium impact on XnAP signalling, i.e.
1) Introduce a new Class 1 procedure
· Request message to transfer SDT information Transfer- serving->anchor
· Request message to transfer SDT information Transfer- serving->anchor
2) No impact on existing XnAP message
Observation 4: Solution 4 has medium impact on XnAP signalling, i.e.
1) Introduce a new Class 2 procedure to transfer SDT context and UL address from serving to anchor
2) Enhance Xn-U address indication message to transfer SDT related DL address
Observation 5: Solution 5 has medium impact on XnAP signalling, i.e.
1) Introduce a new Class 2 procedure
· Transfer SDT context and UL address from anchor to serving nodes (step 2a)
· Transfer SDT related DL address from serving to anchor nodes (step 2b)
2) No impact on existing XnAP message
Observation 6: Compare with Solution 2/3/4/5, Solution 1 breaks the original usasge of legacy flow (RANAU) and introduces much normative work.
Proposal 1: Solution 1 shall be excluded.
Observation 7: Compare with Solution 3/4/5, Solution 2 breaks the original usasge of legacy XN-U ADDRESS INDICATION message (Data forwarding)
Proposal 2: Solution 2 shall be excluded.
Observation 8: Both solution 4 and 5 need to introduce a new Class 2 message, but solution 4 needs to additionally enhance XN-U ADDRESS INDICATION message.
Proposal 3: Solution 4 shall be excluded.
Observation 9: Solution 3 can support no anchor relocation fall back to anchor relocation procedure, e.g., if the new anchor gNB cannot handle partial SDT RLCcontext in certain cases. Details can be further checked once the solution is choosen.
Proposal 4: RAN3 decides to introduce a new class 1 procedure (e.g., solution 3) to transfer SDT related information between anchor node and serving node, in case of RA-SDT without anchor relocation.

Based on Proposal 4, we provide the following TP to TS38.300.
3. Text Proposal to TS38.300
Alternative 1: A new Class 1 procedure (e.g., solution 3)
[bookmark: _Toc20388059][bookmark: _Toc29376139][bookmark: _Toc37232037][bookmark: _Toc46502114][bookmark: _Toc51971462][bookmark: _Toc52551445][bookmark: _Toc83657282]XX.3	RA-based SDT without UE context relocation
Editor’s Note: Further discussion is needed for the overall procedure for RACH based SDT without anchor relocation. 


Figure XX.3-1. RA-based SDT without UE context relocation
1.  	The UE sends an RRCResumeRequest as well as UL SDT data and/or UL SDT signalling to the receiving gNB.
2.  	The receiving gNB locates the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE requested for SDT and may also provide SDT assistance information. 
Editor’s Note: Details of assistance information is pending to future discussion.
3.  	The last serving gNB decides not to relocate UE context for SDT.
4.  	The last serving gNB transfers the SDT related RLC context.
5. 	The receiving gNB acknowledges the reception of SDT related RLC context and forwards associated DL TNL address. After SDT RLC CONTEXT TRANSFER procedure, the UE context is kept at the last serving gNB and the SDT related RLC context is established at the receiving gNB, then the UL SDT data is delivered to the UPF, the UL NAS PDU is delivered to AMF.
Editor’s Note: The definition of SDT RLC CONTEXT TRANSFER signalling/procedure can be refined. 
6. 	After SDT transmission is completed or interrupted, the last serving gNB stores received information to be used in the next resume attempt (e.g. C-RNTI and PCI related to the resumption cell), and responds to the receiving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRCRelease message. The RRCRelease message includes Suspend Indication.
7.	The receiving gNB forwards the RRCRelease message to the UE.
8. 	The UE moves to RRC_INACTIVE mode.
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