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Introduction
The Work Item on NR “Small data transmission in Inactive Sate” was agreed and is available in [2]. 
RAN3 started at last RAN3#114 and already made a couple of agreements:
· The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements.
· Agreed to introduce an “SDT Indicator” in RETRIEVE UE CONTEXT REQUEST message, and the message may include other SDT Assistance Information. For split CU/DU, “SDT indicator” sent by DU to CU in the INITIAL UL RRC MESSAGE TRANSFER message.
· 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.
· 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
And some agreements specifically for SDT without anchor relocation:                                                                                                          
· For RA-SDT without anchor relocation case, 
· 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.
· For SDT DRB transfer, the procedure shall enhance either legacy Periodic RNA update without UE context relocation procedure or legacy RNA update with UE context relocation procedure. The receiving gNB forwards PDCP PDUs (RLC SDUs) via GTP-U tunnel per SDT DRB to the anchor gNB. 
· 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.
· Enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case

This paper further discusses the remaining open points for RAN3 support of RACH-based SDT:
· 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?
· 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?
· whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message 
· 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?






Discussion 
We can consider the following open points for RACH-based SDT without anchor relocation

1. [bookmark: _Hlk89697493]How to fetch RLC context, Retrieve UE Context Response or Retrieve UE Context Failure?

As can be seen from previous meeting, RNA Update without UE context relocation was agreed to be used:
· Enhance RNA update without UE context relocation procedure for RA-SDT without anchor relocation case
Concerning the open question on the message:
· 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?
In our understanding the Retrieve UE Context Failure message is the reply message associated with the RNA Update without UE context relocation and therefore is part of the agreement and should be reused to minimize the impact.

Moreover, it was also agreed to transfer the partial context, not the full context, therefore the Retrieve UE Context Response is not needed. Also, the UE context retrieve response message contains several mandatory information elements which are not needed. RAN3 also received from SA3 a recommendation that anchor gNB shall not transfer security related IEs.  

The Retrieve UE Context Failure message needs to be enhanced with the following information:
· RLC SDT bearer configuration for SDT DRBs and SRBs
· UL tunnels for SDT DRBs (assuming SRB PDCP PDU is sent over control plane).
· the Old NG-RAN Node UE XnAP ID reference.

Proposal 1: add the SDT Support Response IE to the UE Context Retrieve Failure message containing the RLC SDT Bearer configuration, the UL tunnels for SDT DRBs and the XnAP ID reference endpoint.

2. [bookmark: _Hlk89699956]Assistance information over F1 and Xn

It was agreed that Anchor gNB makes the final decision whether to relocate. However, this decision may be critical or not depending on assistance information.
There are two main scenarios:

First SDT packet
The meaningful assistance information comes from target DU to target CU CP and can be:
· DU can indicate over F1 to target CU CP if one or more UL SDT transmission packets are expected: 
· Target CU CP can relay this indication to anchor CU CP to influence anchor CU CP relocation decision.

Proposal 2: add F1 assistance data “one packet, multiple packets” and add Xn assistance data “one packet, multiple packets”.

Subsequent SDT packet and non-SDT data
During an SDT procedure involving more than one packet, it is possible that some non-SDT packet suddenly needs to be sent. Then UE can no longer use RA-SDT. The UE sends a new RRC Resume Request message. This non-SDT data needs to trigger the relocation.  The DU must inform target CU CP of non-SDT data. 
The target CU CP must then indicate to anchor CU CP that relocation is required. It can use Xn Retrieve UE Context Request and anchor CU CP can relocate the context using the Xn Retrieve UE context response.

Proposal 3: for non-SDT data case add F1 assistance data “non-SDT” and add Xn assistance data “Relocation Required”.


3. [bookmark: _Hlk89701000]Transfer of SRB PDCP PDU over Xn

The transfer of the SRB SDT PDCP PDU over XnAP was left open:
How to transfer SDT SRB PDCP PDU: Extending the XnAP: RRC TRANSFER message or defining a new XnAP class-2 procedure?
The XnAP RRC Transfer message is currently specified as follows:
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
It seems better to define a new message. 

Proposal 4: A new XnAP message is used to transfer the SDT SRB PDCP PDU.

4. Transfer of first SRB/DRB payload in the Xn Retrieve UE Context Request message?

The other open point is:
Carrying the first SRB PDCP PDU in the RETRIEVE UE CONTEXT REQUEST message
whether to allow optional transport of first DRB payload in the RETRIEVE UE CONTEXT REQUEST message 

In contrast to DRB SDT for which multiple payloads can be expected to be transferred over a GTP tunnel, it was agreed to not use a GTP tunnel to transfer the SRB SDT packets:
· 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
However, for SDT DRB the RLC context needs to be retrieved and the RLC part is handled at target side. It is easier if SDT DRB and SDT SRB processes are aligned. Handling the first packet differently creates additional complexity.

Proposal 5: not carry the first SDT DRB/SRB PDCP PDU in the Retrieve UE Context Request message.


5. Handling of DL data

Sending UL TNL information from anchor gNB to receiving gNB is not enough. There may be also some pending DL data at anchor CU UP. As shown in the below call flow, the presence of DL data pending at CU UP should be known by the anchor CU CP which can inform target CU CP and target DU in order to retrieve a DL TEID from the target DU. This DL TEID should then be sent from target CU CP to anchor CU UP using the Xn-U Address Indication procedure as illustrated below.


[image: ]

Figure 1: Indication of presence of DL data by anchor CU CP

Proposal 6: A PDI (Packet Data Indication) should be added in the Retrieve UE Context Failure message.


6. Termination of the RA-SDT procedure

The anchor gNB is the one to terminate the SDT procedure and send RRC Release towards the UE. The question is however which node will determine that the SDT needs to be terminated?

The DU and the anchor CU UP are involved in the transmission of packets therefore CU CP cannot guess itself if this is a last expected packet. Obviously only DU could detect this, like for the case of “one packet vs multiple packets”.

When DU detects that no more packet is to be sent, the DU can send the F1 Inactivity Notification to target CU CP. Then for target CU CP to inform over XnAP the anchor CU CP there are two possible options:
· Option A: target CU CP sends a Retrieve UE Context Request message including a “last packet” indication to anchor CU CP, the anchor CU CP includes the RRC Release in the Retrieve UE Context Failure message. The RRC Release is sent to the UE.
· Option B: introduce a new Xn message for target CU CP to send the “last packet” indication message to anchor CU CP. Then Anchor CU CP sends an Xn Release message as a reply which includes an RRC Release message. 

The two options for SDT termination are illustrated in the figure 2 below.
[image: ]
Figure 2: Two options for SDT procedure Termination


Option A looks simpler because the Assistance Information of Xn Retrieve UE Context Request can be reused to indicate the last packet and the Xn Retrieve UE Context Failure can be reused to piggy-back the RRC Release message.

Proposal 7: RAN3 to discuss between the two options how target CU CP can inform the anchor CU CP of the last packet to trigger the release. 

Conclusion and Proposals
This paper has investigated the remaining RAN3 open points of the RA-SDT with the following proposals:
Proposal 1: add the SDT Support Response IE to the UE Context Retrieve Failure message containing the RLC SDT Bearer configuration, the UL tunnels for SDT DRBs and the XnAP ID reference endpoint.
Proposal 2: add F1 assistance data “one packet, multiple packets” and add Xn assistance data “one packet, multiple packets”.
Proposal 3: for non-SDT data case add F1 assistance data “non-SDT” and add Xn assistance data “relocation required”.
Proposal 4: A new XnAP message is used to transfer the SDT SRB PDCP PDU.
Proposal 5: not carry the first SDT DRB/SRB PDCP PDU in the Retrieve UE Context Request message.
Proposal 6: A PDI (Packet Data Indication) should be added in the Retrieve UE Context Failure message.
Proposal 7: RAN3 to discuss between the two options how target CU CP can inform the anchor CU CP of the last packet to trigger the release. 

Proposal 8: agree the TP below for TS 38.423 and the TP in [3] for TS 38.473. 
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9.1.1.10	RETRIEVE UE CONTEXT FAILURE
This message is sent by the old NG-RAN node to inform the new NG-RAN node that the Retrieve UE Context procedure has failed.
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 To New NG-RAN node Resume Container
	O
	
	OCTET STRING
	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 Support Response
	O
	
	9.2.3.3
	
	YES
	ignore



9.1.1.11	XN-U ADDRESS INDICATION
This message is either sent by the new NG-RAN node to transfer data forwarding information to the old NG-RAN node, or by the M-NG-RAN node to provide either data forwarding or Xn-U bearer address related information for SN terminated bearers to the S-NG-RAN node.
Direction: new NG-RAN node  old NG-RAN node, M-NG-RAN node  S-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

	Xn-U Address Information per PDU Session Resources List
	
	1
	
	
	YES
	reject

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

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>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

	DL SDT UP TNL Information
	O
	
	DL SDT UP TNL Information
9.2.3.w
	If present, the Xn-U Address Information per PDU Session Resources List IE shall be ignored.
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSsessions
	Maximum no. of PDU sessions. Value is 256





9.2.3.x	SDT Support Request 
This IE indicates that the UE requested for SDT and may include additional assistance information (FFS).
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SDT Indicator
	M
	
	ENUMERATED (true,…)
	

	SDT assistant information 
	O
	
	9.2.3.k
	





9.2.3.y	SDT Support Response
This IE is used to transfer information elements associated with SDT.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	[bookmark: _Hlk89701650]Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
	Old NG-RAN node UE XnAP ID reference

	[bookmark: _Hlk90393213]SDT RB Configuration List
	M
	
	FFS
	

	  >SDT RB Configuration Item
	
	1..<maxnoofRBs>
	
	

	    >> DRB ID
	M
	
	9.2.3.33
	

	    >> SDT RLC Configuration
	O
	
	FFS
	

	    >> UL SDT UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30 
	

	    >> Packet Data Indication
	O
	
	ENUMERATED (true,…)
	Indicates downlink data available.




	Range bound
	Explanation

	maxnoofRBs
	Maximum no. of RBs. Value is 32.



9.2.3.w	DL SDT UP TNL Information
This IE contains TNL information for the establishment of data forwarding tunnel(s) for SDT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Forwarding Response DRB List
	
	0..1
	
	

	>Data Forwarding Response DRB Item
	
	1..<maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs. Value is 32.



9.2.3.k	SDT Assistance Information
This IE is used to transfer assistance information to help anchor gNB decision making with regards to anchor relocation.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SDT Transmission Info
	O
	
	ENUMERATED (one packet, multiple packets, last packet…)
	

	SDT Relocation Info
	O
	
	ENUMERATED (relocation required,…)
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