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1. Introduction
In the last RAN plenary #95 e-meeting, the WID “Work Item on NR small data transmissions in INACTIVE state” was updated in RP-212594.
This paper focuses on the RA-SDT issue within the objective of the WID, i.e. 
Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3].
2. Discussion
2.1. General
In the previous RAN3 e-meetings, we have achieved the following progress.
1. WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
2. WA: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
3. WA: 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.
4. WA: 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.
5. WA: 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
6. Keep the scope of without anchor relocation for SDT.
7. Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
8. Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.
Proposal 1: Change the above WA into agreement.

2.2. RA-SDT with anchor relocation
The following figure1 depicts SDT solution with anchor relocation.


Figure 1: RACH based SDT with anchor relocation
When the anchor gNB decides to relocate UE context, the flow procedures in figure 1 is is very similar to the legacy RNA update procedures in TS 38.300 and LTE EDT defined in TS36.300.
Based on the following WA, we provide further proposals in past RAN3 meeting.
WA: 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
As the above WA, the fundamental usage of the assistance information is to indicate SDT or non-SDT, then the gNB shall decide whether to handle SDT based on this SDT indicator. 
It is the receiving gNB to generate the SDT indicator as the assistance information. For CU-DU split gNB, it is the gNB-DU to generate the SDT indicator. For anchor relocation case, the receiving gNB transfers the SDT indicator to the anchor node via Retrieve UE context request message.
Another issue is whether the receiving gNB can generate the one-shot-SDT/multi-shot SDT indicator and send it to anchor gNB. Compared with the SDT indicator (which is esssntial and neccessary), this indicator can be seen as the optimization, because even without the one shot/multi-shot indicator, the anchor can determinate anhor relocation based on network implementation.
Proposal 2: The new IE (e.g., SDT assistance information) includes SDT indicator and is sent from receiving gNB to anchor gNB via Retrieve UE context request message. Whether other information (e.g., one-shot/multi-shot indicator) will be included in the new IE is FFS.
If the receiving gNB is a CU/DU split gNB, the gNB-DU shall set SDT indicator in the SDT assistance information and send assistance information contained in the Initial UL RRC Message to gNB-CU.
Proposal 3:   For CU-DU split gNB, the gNB-DU shall generate SDT indicator in the SDT assistance information and send it to gNB-CU via Initial UL RRC Message.
2.3. RA-SDT without anchor relocation
In the last RAN2 #115 e-meeting, RAN2 has the following agreement.
No new solution is defined to prevent data loss or duplication for the scenario where the anchor relocation is required in the middle of an SDT session, i.e. network can release UE back into RRC_INACTIVE
In detail, during a RA-SDT ongoing period, if no SDT data expected or non-SDT data coming, the network will let UE into RRC_inactive.
	[TS 38.300]
The following figure describes the RNA update procedure for the case when the UE is still within the configured RNA and the last serving gNB decides not to relocate the UE context and to keep the UE in RRC_INACTIVE:


Figure 9.2.2.5-2: Periodic RNA update procedure without UE context relocation



Proposal 4: The existing periodic RNA update procedure without UE context relocation shall be enhanced to support RA-SDT procedure without anchor relocation
According to legacy procedure (i.e., periodic RNA update procedure without UE context relocation), if anchor node decides not to relocate UE context, it sends Retrieve UE context failure message including RRCrelease message, but not including either RLC bearer configuration or UE context.
In order to support SDT without anchor relocation, the anchor gNB shall send at least the RLC bearer configuration and UL TNL address to the receiving gNB, then the gNB can establish RLC bearer used for SDT.
In the gNB-CU and gNB-DU split, because both RLC and MAC are located within gNB-DU, it is straightforward that in case of non-anchor relocation, it is the receiving gNB (i.e., the receiving gNB’s DU) to handle the RLC.
Meanwhile, we have already agreed the following in the previous meetings.
Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
Proposal 5: In case of RA-SDT without anchor relocation, RLC configuration and RLC tunnel for the SDT type DRB shall be transferred from anchor gNB to receiving gNB. 
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Figure 2: RA-SDT procedure without UE context relocation
In order to support RA-SDT without UE context relocation, the receiving gNB shall acquire SDT associated RLC configuration and UL PDCP TNL address, and establish SDT associated RLC entities, the anchor gNB shall acquire SDT associated DL CG TNL address.
There are two methods to transfer RLC configuration and establish RLC tunnel.
Option 1: Enhance existing messages.
Option 2: Introduce new messages.
In order to not impact on legacy procedure and message, for simplicity, we prefer to introduce a new procedure to transfer SDT related RLC configuration.
Proposal 6: It is suggested to introduce new procedure (e.g., SDT RLC context transfer) for RA-SDT without UE context relocation.


Figure 3: SDT RLC context transfer procedure
RAN2 is discussing which RRC message will be used to terminate an ongoing SDT when UE detects non-SDT data coming. From RAN3 point of view, in case of RA-SDT without anchor relocation, the receiving node shall interpret such information from UE and send the SDT-stop indicator to anchor node, then the anchor node can terminate the ongoing SDT and change the UE into RRC_inactive state.
Proposal 7: For RA-SDT without anchor relocation, the receiving node shall transfer the SDT-stop indicator to anchor node, then the anchor node can terminate the ongoing SDT and change the UE into RRC_inactive state.
Proposal 8: It is suggested to add a new IE (e.g., SDT-stop indicator) included in XN-U ADDRESS INDICATION, from receiving node to anchor node.
Proposal 9: RAN3 shall discuss whether and how to add the flow chart or enhance the existing flow chart into the TS38.300 to capture RACH based SDT.
3. Conclusion
After the above analysis, we provide the following observations and proposals
Proposal 1: Change the above WA into agreement.
Proposal 2: The new IE (e.g., SDT assistance information) includes SDT indicator and is sent from receiving gNB to anchor gNB via Retrieve UE context request message. Whether other information (e.g., one-shot/multi-shot indicator) will be included in the new IE is FFS.
Proposal 3:   For CU-DU split gNB, the gNB-DU shall generate SDT indicator in the SDT assistance information and send it to gNB-CU via Initial UL RRC Message.
Proposal 4: The existing periodic RNA update procedure without UE context relocation shall be enhanced to support RA-SDT procedure without anchor relocation
Proposal 5: In case of RA-SDT without anchor relocation, RLC configuration and RLC tunnel for the SDT type DRB shall be transferred from anchor gNB to receiving gNB. 
Proposal 6: It is suggested to introduce new procedure (e.g., SDT RLC context transfer) for RA-SDT without UE context relocation.
Proposal 7: For RA-SDT without anchor relocation, the receiving node shall transfer the SDT-stop indicator to anchor node, then the anchor node can terminate the ongoing SDT and change the UE into RRC_inactive state.
Proposal 8: It is suggested to add a new IE (e.g., SDT-stop indicator) included in XN-U ADDRESS INDICATION, from receiving node to anchor node.
Proposal 9: RAN3 shall discuss whether and how to add the flow chart or enhance the existing flow chart into the TS38.300 to capture RACH based SDT.

The BLCRs for 38.300 is R3-214847. Additional, the Text Proposals for 38.423 and 38.473 are as below.
3. Text Proposals for TS 38.423 and TS 38.473

TS38.423
--------------------------------------------------Start of the change---------------------------------------------------
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The purpose of the Retrieve UE Context procedure is to either retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established, or to enable the old NG-RAN node to forward an RRC message to the UE via the new NG-RAN node without context transfer.
The procedure uses UE-associated signalling.
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Figure 8.2.4.2-1: Retrieve UE Context, successful operation
The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node.
If the old NG-RAN node is able to identify the UE context by means of the UE Context ID, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, and decides to provide the UE context to the new NG-RAN node, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.
If the Index to RAT/Frequency Selection Priority IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall store this information and use it as defined in TS 23.501 [7].
If the Location Reporting Information IE is included in the RETRIEVE UE CONTEXT RESPONSE message, then the new NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].
If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the target NG-RAN Node is a gNB at least the MDT Configuration-NR IE shall be present, while if the target NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
For each QoS flow in the RETRIEVE UE CONTEXT RESPONSE message, if the QoS Monitoring Request IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [7]. If the QoS Monitoring Reporting Frequency IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resources To Be Setup List IE, the new NG-RAN node shall store this information, and, if supported, use it for RAN part delay reporting.
If the 5GC Mobility Restriction List Container IE is included in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, store this information in the UE context and use it as specified in TS 38.300 [9].
V2X:
-	If the NR V2X Services Authorized IE is included in the RETRIEVE UE CONTEXT RESPONSE message and it contains one or more IEs set to "authorized", the new NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the LTE V2X Services Authorized IE is included in the RETRIEVE UE CONTEXT RESPONSE message and it contains one or more IEs set to "authorized", the new NG-RAN node shall, if supported, consider that the UE is authorized for the relevant service(s).
-	If the NR UE Sidelink Aggregate Maximum Bit Rate IE is included in the UE Context Information Retrieve UE Context Response IE in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for NR V2X services.
-	If the LTE UE Sidelink Aggregate Maximum Bit Rate IE is included in the UE Context Information Retrieve UE Context Response IE in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, use the received value for the concerned UE’s sidelink communication in network scheduled mode for LTE V2X services.
If the PC5 QoS Parameters IE is included in the RETRIEVE UE CONTEXT RESPONSE message, the target NG-RAN node shall, if supported, use it as defined in TS 23.287[38].
[bookmark: _Hlk43279050]In case of RRC Re-establishment, the old NG-RAN may include the UE History Information IE or the UE History Information from the UE IE in the RETRIEVE UE CONTEXT RESPONSE message. Upon reception of the UE History Information IE or the UE History Information from the UE IE in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall, if supported, store the collected information and use it for future handover preparations.
If the UE Radio Capability ID IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG- RAN node shall, if supported store this information in the UE context and use it as defined in TS 23.501 [7] and TS 23.502 [13].
If the SDT Assistance Information IE is contained in the RETRIEVE UE CONTEXT REQUEST message, the old NG- RAN node shall, if supported, use it for SDT as described in TS38.300 [9].
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8.2.6	XN-U Address Indication
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For the retrieval of a UE context, the Xn-U Address Indication procedure is used to provide forwarding addresses from the new NG-RAN node to the old NG-RAN node for all PDU session resources successfully established at the new NG-RAN node for which forwarding was requested.
For MR-DC with 5GC, the Xn-U Address Indication procedure is used to provide data forwarding related information, and Xn-U bearer address information for completion of setup of SN terminated bearers from the M-NG-RAN node to the S-NG-RAN node as specified in TS 37.340 [8],
The procedure uses UE-associated signalling.
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Figure 8.2.6.2-1: Xn-U Address Indication, successful operation for UE context retrieval


Figure 8.2.6.2-2: Xn-U Address Indication, successful operation for MR-DC with 5GC
UE Context Retrieval
The Xn-U Address Indication procedure is initiated by the new NG-RAN node. Sending the XN-U ADDRESS INDICATION message, the new NG-RAN node informs the old NG-RAN node of successfully established PDU Session Resource contexts to which user data pending at the old NG-RAN node can be forwarded.
The new NG-RAN node may include Secondary Data Forwarding Info from target NG-RAN node List IE for an additional Xn-U tunnel for data forwarding.
Upon reception of the XN-U ADDRESS INDICATION message, the old NG-RAN node should forward pending user data to the indicated TNL addresses.
If the XN-U ADDRESS INDICATION message includes the SDT Indicator IE set to "stop", the old NG-RAN node shall, if supported and if already initiated, stop SDT as described in TS38.300 [9].
MR-DC with 5GC
The Xn-U Address Indication procedure is initiated by the M-NG-RAN node. 
Upon reception of the XN-U ADDRESS INDICATION message, in case of data forwarding, the S-NG-RAN node should forward pending DL user data to the indicated TNL addresses; in case of completion of Xn-U bearer establishment for SN terminated bearers, the S-NG-RAN node may start delivery of user data to the indicated TNL address, and shall, if supported, use the received QoS Mapping Information IE within the DRBs to Be Setup List IE in the PDU Session Resource Setup Complete Info – SN terminated IE to set DSCP and/or flow label fields for the delivery of user data to the indicated TNL address.
If the XN-U ADDRESS INDICATION message includes the DRB IDs taken into use IE, the S-NG-RAN node shall, if applicable, act as specified in TS 37.340 [8].
[bookmark: _Toc36555663][bookmark: _Toc29991263][bookmark: _Toc20955076]If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Indicator IE, the S-NG-RAN node shall, if supported, consider that the XN-U ADDRESS INDICATION message concerns a Conditional Handover, and act as specified in TS 37.340 [8].
If the XN-U ADDRESS INDICATION message includes the CHO MR-DC Early Data Forwarding Indicator IE set to "stop", the S-NG-RAN node shall, if supported and if already initiated, stop early data forwarding for the provided Data Forwarding Address information.
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Not applicable.
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Void.

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

8.2.x SDT RLC context transfer procedure
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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
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Not applicable.
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Not applicable.
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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]). 
RRC Resume for UP CIoT Optimization:
ShortResumeMAC-I in the RRCConnection ResumeRequest message or RRCConnection ResumeRequest-NB 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]. 
RRC Resume for UP CIoT Optimization:
Corresponds to the cellIdentity within the VarShortResumeMAC-Input or VarShortResumeMAC-Input-NB 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

	SDT Assistant Information
	O
	
	9.2.3.xxx
	Indicates the assistant information for SDT
	YES
	ignore



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

	SDT Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSsessions
	Maximum no. of PDU sessions. Value is 256
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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.xxx	SDT Assistant Information
This IE indicates user data type is SDT.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SDT Indicator
	M
	ENUMERATED (ture, ...)
	
	FFS



9.2.3.yyy	SDT RLC context Transfer request Info
This IE indicates SDT associated RLC context Setup request information.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	DRBs To Be Setup List
	
	0..1
	
	

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

	>>DRB ID
	M
	
	9.2.3.33
	

	>>UL PDCP UP TNL Information
	M
	
	UP Transport Parameters 9.2.3. 76
	Old NG-RAN node endpoint(s) of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.

	>>DRB QoS
	M
	
	QoS Flow Level QoS Parameters
9.2.3.5
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.

	>>RLC Mode
	M
	
	9.2.3.28
	Indicates the RLC mode to be used in the assisting node.

	>>UL Configuration
	O
	
	9.2.3.75
	Information about UL usage in the New NG-RAN node.

	>>QoS Flows Mapped To DRB List
	
	1
	
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	

	>>>>QoS Flow Identifier
	M
	
	9.2.3.10
	

	>>>>QoS Flow Mapping Indication
	O
	
	9.2.3.79
	

	>>>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.2.3.103
	



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---------------------------------------------------


TS38.473
-----------------------------------------------------First of change-----------------------------------------------------------

[bookmark: _Toc64448569][bookmark: _Toc74154341][bookmark: _Toc66289228][bookmark: _Toc51763406][bookmark: _Toc45832226][bookmark: _Toc36556836][bookmark: _Toc29892899][bookmark: _Toc20955805]8.4.1	Initial UL RRC Message Transfer
[bookmark: _Toc74154342][bookmark: _Toc36556837][bookmark: _Toc45832227][bookmark: _Toc66289229][bookmark: _Toc20955806][bookmark: _Toc51763407][bookmark: _Toc64448570][bookmark: _Toc29892900]8.4.1.1	General
The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message to the gNB-CU. The procedure uses non-UE-associated signaling.
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Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.
The establishment of the UE-associated logical F1-connection shall be initiated as part of the procedure.
If the DU to CU RRC Container IE is not included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU should reject the UE under the assumption that the gNB-DU is not able to serve such UE. If the gNB-DU is able to serve the UE, the gNB-DU shall include the DU to CU RRC Container IE and the gNB-CU shall configure the UE as specified in TS 38.331 [8]. The gNB-DU shall not include the ReconfigurationWithSync field in the CellGroupConfig IE as defined in TS 38.331 [8] of the DU to CU RRC Container IE.
If the SUL Access Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall consider that the UE has performed access on SUL carrier.
If the RRC-Container-RRCSetupComplete IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall take it into account as specified in TS 38.401 [4].
If the SDT Assistant Information IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall, if supported, use it for SDT as described in TS38.300[6].
[bookmark: _Toc29892902][bookmark: _Toc20955808][bookmark: _Toc66289231][bookmark: _Toc74154344][bookmark: _Toc51763409][bookmark: _Toc36556839][bookmark: _Toc64448572][bookmark: _Toc45832229]8.4.1.3	Abnormal Conditions
Not applicable.
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[bookmark: _Toc36556937][bookmark: _Toc66289447][bookmark: _Toc45832369][bookmark: _Toc51763622][bookmark: _Toc29893000][bookmark: _Toc20955888][bookmark: _Toc64448788][bookmark: _Toc74154560]9.2.3.1	INITIAL UL RRC MESSAGE TRANSFER
This message is sent by the gNB-DU to transfer the initial layer 3 message to the gNB-CU over the F1 interface.
Direction: gNB-DU gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	NR CGI
	M
	
	9.3.1.12
	NG-RAN Cell Global Identifier (NR CGI)
	YES
	reject

	C-RNTI
	M
	
	9.3.1.32
	C-RNTI allocated at the gNB-DU
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	Includes the UL-CCCH-Message IE or UL-CCCH1-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	DU to CU RRC Container
	O
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331 [8]. Required at least to carry SRB1 configuration. The ReconfigurationWithSync field is not included in the CellGroupConfig IE.
	YES
	reject

	SUL Access Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	Ignore

	RAN UE ID
	O
	
	OCTET STRING (SIZE (8))
	
	YES
	ignore

	RRC-Container-RRCSetupComplete
	O
	
	9.3.1.6
	Includes the UL-DCCH-Message IE including the RRCSetupComplete message, as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	SDT Assistant Information
	O
	
	9.3.1.xxx
	Indicates the assistant information for SDT
	
	



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

9.3.1.xxx	SDT Assistant Information
This IE indicates user data type is SDT.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SDT Indicator
	M
	ENUMERATED (ture, ...)
	
	



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

4. Annex  RNA update procedure in TS38.300
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9.2.2.5	RNA update
The following figure describes the UE triggered RNA update procedure involving context retrieval over Xn. The procedure may be triggered when the UE moves out of the configured RNA, or periodically.


Figure 9.2.2.5-1: RNA update procedure with UE context relocation
1.	The UE resumes from RRC_INACTIVE, providing the I-RNTI allocated by the last serving gNB and appropriate cause value, e.g., RAN notification area update.
2.	The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context, providing the cause value received in step 1.
3.	The last serving gNB may provide the UE context (as assumed in the following). Alternatively, the last serving gNB may decide to move the UE to RRC_IDLE (and the procedure follows steps 3 and later of figure 9.2.2.5-3) or, if the UE is still within the previously configured RNA, to keep the UE context in the last serving gNB and to keep the UE in RRC_INACTIVE (and the procedure follows steps 3 and later of figure 9.2.2.5-2).
4.	The gNB may move the UE to RRC_CONNECTED (and the procedure follows step 4 of Figure 9.2.2.4.1-1), or send the UE back to RRC_IDLE (in which case an RRCRelease message is sent by the gNB), or send the UE back to RRC_INACTIVE as assumed in the following.
5.	If loss of DL user data buffered in the last serving gNB shall be prevented, the gNB provides forwarding addresses.
6./7. The gNB performs path switch.
8.	The gNB keeps the UE in RRC_INACTIVE state by sending RRCRelease with suspend indication.
9.	The gNB triggers the release of the UE resources at the last serving gNB.
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7.3b.3	MO-EDT for User Plane CIoT EPS/5GS optimisations

<Skip unrelated part> 
Figure: 7.3b-3a: MO-EDT for User Plane CIoT 5GS Optimisation in different ng-eNB
1.	Same as step 1 in the intra (ng-)eNB connection resumption.
2.	The new (ng-)eNB locates the old (ng-)eNB using the Resume ID (for EPS) or I-RNTI (for 5GS) and retrieves the UE context by means of the X2-AP (for EPS) or Xn-AP (for 5GS) Retrieve UE Context procedure.
3.	The old (ng-)eNB responds with the UE context associated with the Resume ID (for EPS) or I-RNTI (for 5GS).
4.	For EPS, the new eNB initiates the S1-AP Path Switch procedure to establish a S1 UE associated signalling connection to the serving MME and to request the MME to resume the UE context. For 5GS, the new ng-eNB initiates the NG-AP Path Switch procedure to establish a NG UE associated signalling connection to the serving AMF and to request the AMF to resume the UE context.
5.	For EPS, the MME requests the S-GW to activate the S1-U bearers for the UE and updates the downlink path. For 5GS, the AMF requests requests the SMF to resume the PDU session and the SMF requests the UPF to create the tunnel information for the UE and update the downlink path.
6.	MME/AMF Acks step 5.
7.	For EPS, after the S1-AP Path Switch procedure the new eNB triggers release of the UE context at the old eNB by means of the X2-AP UE Context Release procedure. For 5GS, after the NG-AP Path Switch procedure the new ng-eNB triggers release of the UE context at the old ng-eNB by means of the Xn-AP UE Context Release procedure.
8.	For EPS, same as step 5 in the intra eNB connection resumption. For 5GS, the uplink data are delivered to the UPF.
9.	Same as step 6 in the intra (ng-)eNB connection resumption.
10.	Same as step 7 in the intra (ng-)eNB connection resumption.
11.	Same as step 8 in the intra (ng-)eNB connection resumptio



5. Annex agreements in RAN2

RAN2#111-e,

[General]

· Work plan for INACTIVE small data WI in R2-2007447 was noted

Agreements 
1 	Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
2	RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority
3	Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 
4	From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).
5	The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
6	The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
7	Small data transmission is configured by the network on a per DRB basis
8	Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  
	FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT
9	UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 
10	When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  

RAN2#112-e
[General]
	Agreements
1   For small data, for RACH and CG based solutions when the UE receives RRC release with Suspend config, the UE at least performs the following actions (i.e. same action as in legacy): 
-	MAC is reset and default MAC cell group configuration is released 
-	RLC entities for SRB1 are re-established 
-	SRBs and DRBs are suspended except SRB0
NOTE: SDT termination will be discussed with later papers
2	For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1). FFS for non-SDT DRBs. FFS on implicit vs. explicit.  FFS on whether we a new Resume cause.  FFS on whether we need to deal with suppressing PDCP status report 
3  	The first UL message (i.e. MSG3 for 4-step RACH, MSGA payload for 2-step RACH and the CG transmission for CG) may contain at least the following contents (depending on the size of the message):
-	CCCH message (needs to be included)
LCP can be used to determine to priority of the content below that may be included
-	DRB data from one or more DRBs which are configured by the network for small data transmission 
-	MAC CEs – (e.g. BSR).  FFS other MAC CEs 
-	Padding bits
	FFS if we need to ensure that SDT data only is included.  Depends on whether the UE initiates legacy/normal resume 
4	For RACH and CG, the existing UAC procedure to determine whether access attempt is allowed, will be reused for SDT.
5	SDT is transparent to NAS layer (i.e. NAS generates one of the existing resume causes and AS decides SDT vs non-SDT access)
6 	In case of RRC-based solution, for both RACH and CG based solutions, the CCCH message contains ResumeMAC-I generated using the stored security key for RRC integrity protection – i.e same as Rel-16.
7    For both RACH and CG based solutions, new keys are generated using the stored security context and the NCC value received in the previous RRCRelease message (i.e. same as legacy procedure) and these new keys are used for generating the data of DRBs that are configured for SDT.
8	For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
9	Determine if RAN1 LS is needed later – current list of possible questions input on the coreset/search space for the C-RNTI (i.e. is it common or dedicated)
10:  As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT 
-	If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.
-	If ROs for SDT and non SDT are same, preamble partitioning is needed
FFS if common configuration should be allowed
11:	If the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT then there is no further need for any differentiation between MSG2/MSGB for SDT vs non-SDT
12: Define a new timer.  FFS whether it has the same definition as T319 or it is restarted every UL/DL
Agreements for CG-SDT
1	The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 
2	The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed
3	A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.
4	The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)
5	The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  
6	From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message
7	A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.



RAN2#113-e
[General]
	Agreements for CG-SDT
1.   CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
2.	CG-PUSCH resources can be separately configured for NUL and SUL.  FFS if we allow them at the same time.  This depends on the alignments CRs for Rel-16. 
3.	RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE
4.	For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3
5.	TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 
6.	From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured.  Ask RAN1 to confirm.  FFS on how to handle CG configuration when TA expires or when is invalid due to RSRP threshold.  Details of the TA validation procedure can be further discussed.
7.	As a baseline assumption, it’s a network configuration issue whether to support multiple CG-SDT configurations per carrier in RRC_INACTIVE (i.e. we will not restrict network configuration for now).  
8.	FFS Discuss further in stage 3 how to specify the agreement that CG-SDT resources are only valid in one cell (i.e. cell in which RRCRelease is received)
9.	UE releases CG-SDT resources when TAT expires in RRC_Inactive state

Other agreements
1. 	For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network
2. 	If RACH procedure is initiated for SDT (i.e. RA-SDT initiated), the UE first performs RACH type selection as specified in MAC (i.e. Rel-16). FFS whether threshold is SDT specific or not  
3.	RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation
4.	RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view.   The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement).   Write an LS to SA3 to explain SDT procedure and agreement.
5.	The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)
6.	FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed).  Discussion will continue on all three options.
7.	FFS: RSRP threshold to select between SDT and non-SDT procedure. 
8.	FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made
9.	FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG?
10.	For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold).  FFS whether the RSRP threshold for carrier selection is specific to SDT)
11.	If CG-SDT resources are configured on the selected UL carrier and are valid, then CG-SDT is chosen.  Otherwise,
•	 If 2 step RA-SDT resources are configured on the UL carrier and criteria to select 2 step RA SDT is met, then 2 step RA-SDT is chosen
•	else If 4 step RA-SDT resources are configured on the UL carrier and criteria to select 4 step RA SDT is met, then 4 step RA-SDT is chosen
•	else UE does not perform SDT (i.e. perform non-SDT resume procedure) 
•	 If both 2 step RA-SDT and 4 step RA-SDT resources are configured on the UL carrier, RA type selection is performed based on RSRP threshold. 
-           FFS whether RSRP threshold for RA type selection is common or different for SDT and non SDT.
	FFS what validity includes if we need to deal with CG resource availability delay?
Working assumptions
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



RAN2#113b-e
[General]
	Agreements 
Agreements:
1 RSRP threshold is used to select between SDT and non-SDT procedure, if configured (RSRP refers to the same RSRP measured for carrier selection).
2 RSRP threshold to select between SDT and non-SDT procedure is used for both CG-SDT and RA-SDT
3 RSRP threshold to select between SDT and non-SDT procedure is same for both CG-SDT and RA-SDT
4 RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network.  
5 Confirm that cell selection mechanism is not modified 
6 RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT)
7 Data volume threshold is the same for CG-SDT and RA-SDT (can be checked further in stage 3 if we obtain majority support)
8	FFS on the order and missing pieces (e.g. failure, fallback) of the high level procedure.  The details of the procedures are left for stage 3.  FFS on the procedure below, but copied for information.
	A.  Upon arrival of data only for DRB/SRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure is as follows:
	If CG-SDT criteria is met: UE selects CG-SDT. UE initiate SDT procedure
	Else if RA-SDT criteria is met: UE selects RA-SDT. UE initiate SDT procedure
	Else: UE initiate non SDT procedure.

	B. CG-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
FFS 3) CG-SDT resources are configured on the selected UL carrier and are valid

C. RA-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
3) 4 step RA-SDT resources are configured on the selected UL carrier and criteria to select 4 step RA SDT is met; or 2 step RA-SDT resources are configured on the selected UL carrier and criteria to select 2 step RA SDT is met

9 Switching from SDT to non-SDT is supported.
10 FFS Switching from CG-SDT to RA-SDT is not allowed
11	UE switches from SDT to non-SDT in following cases:
-	Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 
-		Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
-	FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times




Agreements
1	gNB can only configure MN terminated MCG bearer type for SDT	
2	Non-SDT radio bearers are only resumed upon receiving RRCResume (same as today)
3	Down-scope to two solutions (CCCH or DCCH) and ask SA3 about security issues (explain that CCCH message will be repeated in same cell and ask if there is a question)

Agreements
1	 The UE performs PDCP re-establishment implicitly, i.e. without explicit indication for PDCP re-establishment, when the UE initiates SDT procedure. 
2	As in legacy, whether to support ROHC continuity is explicitly configured by the network. 
3	PDCP duplication is not supported for SDT
4	connected mode DRX is not supported for SDT
5	PHR functionality is supported for SDT.   FFS on PHR procedure
6	SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy

Agreements:
1. SDT failure detection timer is started upon initiation of SDT procedure
2. T319 legacy is not started if RRCResumeRequest or RRCResumeRequest1 is transmitted …
3. T319 legacy stop conditions also apply to SDT failure detection timer
4. RRC re-establishment procedure is not supported for SDT 

5	An LS is sent to SA3 to verify feasibility/impacts of re-using same NCC/I-RNTI value temporarily for RRC Resume procedure in new cell during SDT procedure (include same cell question from 502]
6	FFS - RAN2 to select between the following options for cell re-selection during ongoing SDT procedure next meeting: 1) UE transitions to IDLE, possibly performing high-layer retransmission (8/25); or 2) UE remains in INACTIVE and sends RRC Resume to new cell
7	FFS Upon SDT failure detection timer expiry, the same procedure as T319 expiry is used (e.g. transition to IDLE as in the case of expiry of the T319 timer and attempts RRC connection setup)  (18/8)

Agreements:
1	CG-SDT resources can be configured at the same time on NUL and SUL 
2	Implicit release of CG-SDT resource is not supported
3	UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.

4	Support retransmission by dynamic grant for CG-SDT. 
5	Support multiple HARQ processes for uplink CG-SDT. 
6	CG resource availability delay is not considered as a criterion for CG validation.
7	UL carrier selection is performed before CG-SDT selection
8	FFS CG-SDT resource can be configured on BWPs other than initial BWP

In addition to the above, the following LSs were sent
-  LS to SA3 (R2-2104401) regarding security framework of small data transmissions
-  LS to CT1 (R2-2104644) NAS related aspects of small data transmission
- Reply LS to RAN3 (R2-2104400) regarding RLC configuration for small data transmissions

[bookmark: _Hlk65149640]RAN2#114-e
[General]
	Agreements 
1.	CFRA is not supported for RA-SDT
2.	The separate search space is common to the UEs performing RA-SDT. Inform RAN1 of this agreement
3.	Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed
4.	The UE needs to monitor paging after UE initiates SDT for system information change, PWS.  FFS for other cases
5.	CG-SDT resource can be configured on either initial BWP or separate SDT BWP.  Ask RAN1 to confirm
6.	FFS CS-RNTI based dynamic retransmission is reused for CG-SDT
7.	Release of CG-SDT configuration by system information indication is not supported
8.	RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  	RAN2 assumes that existing mechanism can be used.    
9.	For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP 	threshold.  FFS if re-evaluation for every CG transmission is necessary
10.    The UE needs to monitor paging after UE initiates SDT at least for system information change
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· Data volume used for SDT selection criteria is calculated as the total sum of Buffer Size across SDT RBs (i.e. same approach as BSR)
· At initiation of SDT procedure, the PDCP status report is not triggered even if the RB is configured with statusReportRequired
· If ROHC is configured, the area scope of ROHC continuity is specified in the specification, i.e. gNB configuration is not needed
· For SDT procedure selection, Same data volume threshold is used for CG-SDT and RA-SDT
· The BSR configuration used for SDT can be different from the BSR configuration used in RRC_CONNECTED.   
· [CB] FFS Whether the BSR configuration used for SDT is configured by gNB or used from default configuration needs further discussion. (gNB 10 / default 11)
· Legacy PHR triggers are applied for SDT
· DL SPS is not supported for SDT
· DataInactivityTimer is not supported for SDT. 
· RLC polling is supported for SDT. 
· The UE performs RLC re-establishment implicitly, i.e. without explicit indication for RLC re-establishment, when the UE initiates SDT procedure. 
· At initiation of SDT procedure, the RRC indicates to the PDCP to disable the PDCP status report, e.g. by de-configuring statusReportRequired (i.e. UE internally indicates).  FFS how PDCP status reporting is enabled.    
· The LCP priority of PHR MAC CE in SDT is same as in RRC_CONNECTED, i.e. the PHR MAC CE in SDT is prioritized over SDT data
· During the SDT procedure, all the triggered PHRs are cancelled if all SDT data are included in the UL grant, if there is NO room in the MAC PDU to fit the PHR.  
· Working assumption: LCH restrictions can be applied, re-using existing signalling.  It is up to gNB how restrictions are configured and MAC applies current specification rules.   Revisit next meeting if we have technical issues.   
· No new solution is defined to prevent data loss or duplication for the scenario where the anchor relocation is required in the middle of an SDT session, i.e. network can release UE back into RRC_INACTIVE
· PDCP entities of only the non-SDT RBs are re-established (i.e. not for the SDT RBs) when the UE moves from RRC_INACTIVE with SDT session ongoing to RRC CONNECTED.   
· Events that trigger a termination or failure of an ongoing SDT session 1) cell reselection, 2) expiry of the SDT failure detection timer, 3) when Max retx is reached in RLC.  RLC AM max retransmission functionality remains unchanged.  
· When a UE detects a failure of an ongoing SDT session, UE transitions autonomously into RRC_IDLE (as baseline solution).   If time allows or have a ready solution we can consider further optimizations. 
· SDT related RACH resources are configured via system information, i.e., SIB1
· Explicit indication (other than RA-SDT configuration) to enable/disable RA-SDT is not supported
· At least the following parameters can be RA-SDT specific. 
· SSB selection related parameters, i.e., rsrp-ThresholdSSB, msgA-RSRP-ThresholdSSB.
· Power control related parameters, i.e., preambleReceivedTargetPower/gA-PreambleReceivedTargetPower, powerRampingStep/msgA-PreamblePowerRampingStep, msg3-DeltaPreamble/msgA-DeltaPreamble. 
· Preamble group related parameters, i.e., msg3-DeltaPreamble/msgA-DeltaPreamble, messagePowerOffsetGroupB for 2-step RA-SDT and 4-step RA-SDT. 
·  For shared ROs case, all the following configurations can be allowed: (28/28)
· 4-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA and/or 2-step RA
· 2-step RA-SDT shares ROs with 4-step RA-SDT and/or 4-step RA and/or 2-step RA.
· For the RA-SDT preamble group selection, the UE should consider SDT data size plus MAC subheader in addition to CCCH SDU size plus MAC subheader and pathloss, same in legacy.  FFS whether any additional things on top of legacy criteria is needed.  
· The fallbackRAR reception as legacy 2-step RACH is supported in 2-step RA-SDT, i.e., fallback from 2-step RA-SDT to 4-step RA-SDT when fallbackRAR is received
· As legacy, UE can be configured to switch from 2-step RA-SDT to 4-step RA-SDT after N times of MsgA transmission
· Send an LS to RAN1 to provide overall relevant agreements.  Check if the PUCCH resources used for HARQ-ACK during subsequent SDT transmissions (applicable for both RA and CG).  Ask if other L1 PHY resources may be needed for subsequent SDT transmission, for example RAN2 thinks we can use the common resources (PDCCH and PUCCH) for RA and ask if we need others.   
· Add that RAN2 discussed RA-SDT configuration on non-initial BWP.  There was a large number of companies supporting and other companies expressed concerns on complexity and paging monitoring.  Ask RAN1 if they have any concerns from their side.  NOTE that RAN2 agreed for CG-SDT we already agreed to dedicated BWP and why we decided to support it. 
· UE suspends all UL transmissions and triggers RACH if any UL transmission is needed (same as in connected mode) when TAT expires during RA-SDT procedure
· RA-SDT can be configured on initial BWP.  FFS for non-initial BWP
· RA prioritization related parameters cannot be configured for RA-SDT, i.e., powerRampingStepHighPriority, scalingFactorBI
· UE selects any SSBs if there is no qualified SSB for RA-SDT, like in legacy.  No optimizations are considered.  
· Switching from SDT to non-SDT via RAR/fallbackRAR/DCI sent by network is not supported for RA-SDT
· No new timer (other than the SDT failure detection timer) is introduced to control the PDCCH monitoring during subsequent transmissions in RA-SDT
· If none of the SSBs’ RSRP is above the RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met
· MAC PDU rebuilding is not required (unless we find a case that is needed)
· During subsequent CG transmission phase (i.e. after the UE has received response from NW) UE can initiate at least legacy RACH procedure (e.g. trigger due to no UL resources).  No MAC PDU rebuilding is required.  FFS if the RA-SDT RA resources can be used for subsequent data.   
· At least the following conditions are agreed: 
· No qualified SSB when the evaluation is performed; 
· When TA is invalid; 
· When SR is triggered due to lack of UL resource
· UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.
· The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  
· CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE
· During the subsequent new CG transmission phase, for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission.  FFS what happens if no SSBs are valid or if no sample is available
· From RAN2 perspective, at least the following parameters should be included in the CG-SDT configuration. FFS whether these parameters are common for multiple CG-SDT configurations or per CG-SDT configuration.
· The new TA timer in RRC_INACTIVE;
· The RSRP change threshold for TA validation mechanism in SDT (details dependent on RAN1);
· The SSB RSRP threshold for beam selection (i.e. UE selects the beam and associated CG resource for data transmission).

In addition to the above, RAN2 has handled the following LSs for SDT: 
LS in:
· R2-2106923	LS on the physical layer aspects of small data transmission	from RAN1
· R2-2106931	Reply LS on small data transmission, 					from RAN3
· R2-2109065	Reply LS on Small Data transmission, 					from SA3

LS out: 
· R2-2109222,	LS on agreements related to SDT, 						To RAN1 

Latest endorsed versions of the running CRs: 
· R2-2107478	RRC Running CR for SDT	ZTE Corporation (rapporteur)
· R2-2107494	Running MAC CR for small data	Huawei, HiSilicon
· R2-2108242	Stage-2 running CR Introduction of SDT	Nokia, Nokia Shanghai Bell
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