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1. Introduction
In the last RAN3 #114 e-meeting, we have the following progress.
For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
Subsequent UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements. Details will be discussed later.
UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.
The last serving gNB, i.e., anchor gNB, will be the decision maker on whether to relocate anchor or not. Assistance information provided by the receiving gNB may help on the decision. Details of assistance information are pending future discussion
For RA-SDT, “SDT Indicator” is introduced in RETRIEVE UE CONTEXT REQUEST message, and the message may include other SDT Assistance Information. 
For split CU/DU case, gNB-DU sends “SDT indicator”to gNB-CU in the INITIAL UL RRC MESSAGE TRANSFER message.
During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure. 
For RA-SDT without anchor relocation case, SDT related UE context may be retrieved from anchor gNB to the receiving gNB. 
For RA-SDT without anchor relocation case, for SDT DRB transfer, its stage2 overall procedure shall enhance either legacy Periodic RNA update without UE context relocation procedure or legacy RNA update with UE context relocation procedure. For SDT SRB transfer is FFS. 
The receiving gNB forwards PDCP PDUs (RLC SDUs) via GTP-U tunnel per SDT DRB to the anchor gNB.
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)
SDT related RLC bearer configuration for SDT DRB/SRB should be transferred from anchor gNB to the receiving gNB. How to include those information is FFS. 
Enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case
FFS: How to transfer SDT SRB PDCP PDU
Extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure.
Carrying the first SRB PDCP PDU in the RETRIEVE UE CONTEXT REQUEST message.
FFS: The detail information included in SDT related RLC bearer configuration to be transferred from anchor gNB to receiving gNB in case of SDT without anchor relocation.
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
FFS: whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message.
To be continued...
This paper tries to address the above open issues based on the achieved agreements.
2. Discussion
2.1. How to transfer the first SRB/DRB
This issue shall be discussed based on the following progress in the last meeting.
	UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.
During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure. 
FFS: whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message.



For the first SRB/DRB payload conveyed on RRCresumeRequest message, if it is transferred via RETRIEVE UE CONTEXT REQUEST message, it is benefit to avoid time delay. However, this method has the following disadvantage.
1) The first SRB/DRB will be transferred to multiple candidate anchor gNBs, as well as multiple RETRIEVE UE CONTEXT REQUEST messages.
2) If the anchor gNB decides to relocate anchor node, the first SRB/DRB shall be turn back to the serving gNB.
3) SDT feature does not have latency requirement, so that the gain is not essential.
Currently, in case of RA-SDT without anchor relocation, at least for the subsequent SDT SRB/DRBs, they shall be transferred after UE verified successfully, via the established F1-C tunnel and F1-U tunnel for new gNB to the anchor gNB. It seems that additional normative effort is not needed for the first SRB/DRB transfer.
Proposal 1: The first SRB/DRB transfer uses the same method as the subsequent SRB/DRB transfer.
2.2. How to transfer SRB PDCP PDU
In RAN2#113 e-meeting, working assumption on support of SRB transmission using SDT was agreed:
Working assumption 
1. Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.
2. Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT
3. RAN2 recommends to include SRB2 in WID

In the last RAN3 #114 emeeting, we have the following progress.
	During SDT procedure, SRB PDCP PDU (FFS on the first SDT payload) shall be transferred between new gNB and anchor gNB, either via extending the XnAP RRC TRANSFER message or via defining a new XnAP class-2 procedure. 
FFS: How to transfer SDT SRB PDCP PDU
Extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure



Based on the above progress in the last meeting, we further down-select from the following options.
· Option 1: Extend the XnAP: RRC TRANSFER message, to forward the UL/DL SRB PDCP PDU during SDT procedure between new gNB and anchor gNB?
· Option 1A: Define new XnAP class-2 procedure to carry SRB PDCP-C PDU during SDT procedure between new gNB and anchor gNB. 
· Option 2: Additionally, Extend the RETRIEVE UE CONTEXT REQUEST message, to forward the first SRB PDCP PDU from new gNB to anchor gNB
In our view, because SRB PDCP PDU can be transmitted during the SDT procedure, solution 1/1A is always needed. Compared solution 1 with solution 1A, the existing RRC Tranfer message can be enhanced to transfer NAS message included in a new RRC container.
Proposal 2: Extend the XnAP: RRC TRANSFER message, to forward the UL/DL SRB PDCP PDU during SDT procedure between new gNB and anchor gNB
2.3. How to enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case
The detail analysis can be seen in R3-220214.
In this paper, we assume that solution 3 as below is agreed in RAN3.
	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 
· Response message to transfer SDT information Transfer- from serving->anchor



Proposal 3: RAN3 shall select either a new class 1 procedure (e.g., solution 3) or a new class 2 procedure (e.g., solution 4/5) to transfer SDT related information between anchor node and serving node.
3. Conclusion
After the above analysis, we provide the following observations and proposals
Proposal 1: The first SRB/DRB transfer uses the same method as the subsequent SRB/DRB transfer.
Proposal 2: Extend the XnAP: RRC TRANSFER message, to forward the UL/DL SRB PDCP PDU during SDT procedure between new gNB and anchor gNB.
Proposal 3: RAN3 shall select either a new class 1 procedure (e.g., solution 3) or a new class 2 procedure (e.g., solution 4/5) to transfer SDT related information between anchor node and serving node.
3. TP for TS38.423

--------------------------------------------------Start of the change---------------------------------------------------

8.2.x SDT RLC context transfer procedure
[bookmark: _Toc36555636][bookmark: _Toc29991236][bookmark: _Toc45901307][bookmark: _Toc20955049][bookmark: _Toc45107687][bookmark: _Toc44497299][bookmark: _Toc56693389][bookmark: _Toc58483946][bookmark: _Toc51850386]8.2.x.1	General
[bookmark: _GoBack]This procedure is used to retrieve the SDT associated RLC context from the old NG-RAN node to new NG-RAN node for an incoming small data transmission.
The procedure uses UE-associated signalling.


Figure 8.2.x.2-1: SDT RLC context transfer, successful operation
Procedure description is FFS
[bookmark: _Toc45107689][bookmark: _Toc36555638][bookmark: _Toc20955051][bookmark: _Toc29991238][bookmark: _Toc44497301][bookmark: _Toc51850388][bookmark: _Toc45901309][bookmark: _Toc56693391][bookmark: _Toc58483948]8.2.x.3	Unsuccessful Operation


Figure 8.2.x.2-2: SDT RLC context transfer, unsuccessful operation
Procedure description is FFS
[bookmark: _Toc29991244][bookmark: _Toc20955057][bookmark: _Toc36555644][bookmark: _Toc45107695][bookmark: _Toc44497307][bookmark: _Toc45901315][bookmark: _Toc56693397][bookmark: _Toc58483954][bookmark: _Toc51850394]8.2.x.4	Abnormal Conditions
Not applicable.

-----------------------------------------------------Next change-----------------------------------------------------------
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This message is sent by the M-NG-RAN-NODE to the S-NG-RAN-NODE to transfer an RRC message or from the S-NG-RAN-NODE to the M-NG-RAN-NODE to report the DL RRC message delivery status.
This message is sent by the old NG-RAN-NODE to the new NG-RAN-NODE or from the new NG-RAN-NODE to the old NG-RAN-NODE to transfer an RRC message for the NAS SDT.
Direction: M-NG-RAN node  S-NG-RAN node or S-NG-RAN node  M-NG-RAN node (Dual Connection).
Direction: old NG-RAN node  new NG-RAN node or new NG-RAN node  old NG-RAN node (Small data transmission).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

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

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Split SRB
	
	0..1
	
	
	YES
	reject

	>RRC Container
	O
	
	OCTET STRING
	Contains a PDCP-C PDU encapsulating an RRC message as defined in subclause 6.2.1 of TS 38.331 [10] or TS 36.331 [14] and ciphered with the key of the M-NG-RAN node
	–
	

	>SRB Type
	M
	
	ENUMERATED (srb1, srb2, ...)
	The SRB type to be used
	–
	

	>Delivery Status
	O
	
	9.2.3.45
	DL RRC delivery status of split SRB
	–
	

	UE Report
	
	0..1
	
	
	YES
	reject

	>RRC Container
	M
	
	OCTET STRING
	For NGEN-DC and NR-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the MeasurementReport message or the RRCReconfigurationComplete message or the FailureInformation message or the UEAssistanceInformation message. 
For NE-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [14] containing the MeasurementReport message.
	–
	

	Fast MCG Recovery via SRB3 from SN to MN
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	M
	
	OCTET STRING
	For NR-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the MCGFailureInformation, message.
For NGEN-DC, includes the UL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [14] containing the MCGFailureInformation message.
	–
	

	Fast MCG Recovery via SRB3 from MN to SN
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	M
	
	OCTET STRING
	For NR-DC, includes the DL-DCCH-Message as defined in subclause 6.2.1 of TS 38.331 [10] containing the RRCReconfiguration message, or the RRCRelease message, or the MobilityFromNRCommand message.
For NGEN-DC, includes the DL-DCCH-Message as defined in subclause 6.2.1 of TS 36.331 [14] containing the RRCConnectionReconfiguration message, or the RRCConnectionRelease message, or the MobilityFromEUTRACommand message.
	–
	

	SRB PDCP PDU via SRB2 between old and new NG-RAN nodes during SDT procedure
	
	0..1
	
	
	YES
	ignore

	>RRC Container
	M
	
	OCTET STRING
	Contains a PDCP-C PDU or NAS PDU encapsulating an RRC message as defined in subclause 6.2.1 of TS 38.331 [10]. 
	–
	-



-----------------------------------------------------Next change-----------------------------------------------------------

9.1.1.XX SDT RLC context Transfer request 
This message is sent by the old NG-RAN node to inform the new NG-RAN node that the SDT associated RLC context shall be set up at the new NG-RAN node.
Direction: old NG-RAN node  new 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
	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

	SDT RLC context  Transfer request Info
	M
	
	9.2.3.yyy FFS
	
	YES
	ignore



9.1.1.YY SDT RLC context Transfer response
This message is sent by the new NG-RAN node to inform the old NG-RAN node that the SDT associated RLC context has been set up at the new NG-RAN node.
Direction: old NG-RAN node  new 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
	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

	SDT RLC context Transfer response Info
	M
	
	9.2.3.zzz FFS
	
	YES
	ignore



-----------------------------------------------------Next change-----------------------------------------------------------

9.2.3.yyy	SDT RLC context Transfer request Info
This IE indicates SDT associated RLC context Setup request information.
<FFS>
9.2.3.zzz	SDT RLC context Transfer response Info
This IE contains information to complete the establishment of Xn-U bearers for RLC bearers.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	DRBs To Be Setup List
	
	1
	
	

	>DRBs to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>DL Xn UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	New NG-RAN node endpoint of a DRB’s Xn-U transport. For delivery of DL PDUs.



------------------------------------------------------End of the change---------------------------------------------------
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