[bookmark: _Toc20954827][bookmark: _Toc20955182][bookmark: _Toc14165868][bookmark: _Toc29503264][bookmark: _Toc29504432][bookmark: _Toc29503848][bookmark: _Toc14165860]
3GPP TSG-RAN WG3 #115-e																	      R3-221794
21th Feb – 3rd Mar 2022
Online


Title: 	Discussion on left issues for CG-SDT
Source: 	 ZTE, China Telecom, Ericsson
Agenda item: 	24.3
Document for:	Discussion and Decision
1. Introduction
In the last RAN3 #114bis e-meeting, we have the following progress. 
	Lower layer configuration for SDT DRBs, F1AP association, and F1 tunnel information are kept in gNB-DU when gNB-CU sends the UE to RRC_INACTIVE. 
Once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resource.
· When the gNB-DU receives the query indication, it should transfer the CG-SDT related resources within the DU to CU RRC Information IE. Introduce an SDT-MACPHY-Config IE to DU to CU RRC Information IE for the gNB-CU to generate the RRC Release message with CG-SDT config;
· The gNB-CU notifies the gNB-DU to keep SDT RLC config and store CG resource for SDT when UE entering RRC inactive; FFS on other parts of UE context info to be stored. FFS on signalling design 
· gNB-DU shall store which bearers are CG-SDT bearers and the C-RNTI.
· The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed
· When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure (details to be checked, FFS on new cause).
· Proposal to add a new codepoint for SDT resume in the Bearer Context Status Change IE. Addition to be considered in the E1 output TP of “# SDT4_Others”
· When CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB-DU retrieves the old CG-SDT resource configuration and old UE context based on the old gNB-DU F1AP UE ID. FFS on new F1AP UE association or old UE F1AP UE association. 
To be continued…


This paper addresses the left issues based on above progress.
2. Discussion
2.1. Stage 2 issues
1. 
2. 
2.1. 
2.1.1. Which F1AP message includes RRCRelease
When network decides to stop SDT procedure, the gNB-CU shall send RRCRelease message to UE, change UE into RRC_inactive mode. Two candidate gNB-CU initiated F1AP procedures can be used.
1) UE context modification procedure
2) UE context release procedure
If gNB-CU wishes to configure CG-SDT resources for this UE, it shall indicate gNB to store CG-SDT resource when UE enters into RRC_inactive mode, it is agreed in the last meeting as below.
Lower layer configuration for SDT DRBs, F1AP association, and F1 tunnel information are kept in gNB-DU when gNB-CU sends the UE to RRC_INACTIVE. 
In this case, UE context modification procedure seems reasonable, because SDT related F1AP association and SDT context are kept in gNB-DU. 
However, if gNB-CU wishes to configure RA-SDT resource but not to configure CG-SDT resource for this UE, it does not need to indicate gNB-DU to store SDT related information. For instance, when this UE moves to another gNB-DU, the new gNB-DU can be acknowledged of RA-SDT initiation by receiving SDT related RACH message from UE other than its stored SDT information. 
The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed
Proposal 1: For a UE configured with RA-SDT resources but not configured with CG-SDT resources, the gNB-DU does not need to store SDT resources and shall release SDT related F1 tunnel.
For the latter case, the gNB-CU shall indicate the gNB-DU as legacy gNB-DU.
Proposal 2: When UE configured with SDT resources enters into RRC_inactive mode, the gNB-CU shall initiate UE Context Release procedure.
2.1.2. Whether gNB-DU shall buffer UL SDT data
For RA-SDT procedure, the gNB-DU has to buffer UL SDT data before F1 tunnel establishment. For CG-SDT procedure, the gNB-DU already stores CG-SDT resources and F1 tunnels. It seems feasible to directly forward UL SDT data without buffering.
However, for UE verification aspect, it is the gNB-CU-CP to verify UE, we have agreed that:
Proposal to add a new codepoint for SDT resume in the Bearer Context Status Change IE. Addition to be considered in the E1 output TP of “# SDT4_Others”
However, it does not clearly indicate that the gNB-CU-UP will buffer the UL SDT data before UE verification pass. There are two methods to buffer the UL SDT packets.
Method 1: gNB-DU buffers the UL SDT packet. When gNB-CU verifies the UE context pass, gNB-CU sends F1AP message to gNB-DU (e.g., gNB-CU initiated UE context modification procedure)
Method 2: gNB-CU-UP buffer the UL SDT packet, when gNB-CU-CU verifies the UE context pass, the gNB-CU-CP sends Bearer context modification request message including “SDT DRB resume” indication.
Proposal 3: For CG-SDT, RAN3 shall select which node to buffer the UL SDT packet before UE context verification pass.
Method 1: If gNB-DU buffers the UL SDT packet, the gNB-CU shall initiates F1AP procedure to gNB-DU including a new IE (e.g., UL transmission allowed) when verification pass.
Method 2: If gNB-CU-UP buffer the UL SDT packet, when gNB-CU-CU verifies the UE context pass, the gNB-CU-CP sends Bearer context modification request message including “SDT DRB resume” indication.
2.1.3. When gNB-DU shall be aware the bearer type of SDT Bearer
Based on the “The gNB-DU should be aware the bearer type of SDT Bearer, FFS on any enhancements are needed”, it is obvious that it is the gNB-CU to decide which bearers are SDT bearer.
Proposal 4: It is the gNB-CU to decide bearer type of SDT bearer.
According to the proposal 1, when network will configure CG-SDT resource, the gNB-DU shall be aware the bearer type of SDT bearer. There are two methods to inform gNB-DU of this information.
· Method 1: gNB-CU sends UE context modification request message including SDT DRB identity list as well as CG-SDT query information.
· Method 2: gNB-CU sends UE context release command message including SDT DRB identity list as well as RRCRelease message, if proposal 2 is agreed. 
For method 1, it is benefit for gNB-DU to configure CG-SDT resources for this UE, because the gNB-DU can configure suitable CG-SDT resources based on the quantity and quality (e.g., QoS) of the configured SDT bearers. However, the gNB-CU shall additionally add a new IE (e.g., CG-SDT indicator) to gNB-DU via UE context release command message.
For method 2, it is benefit for gNB-CU to inform this message directly then the addional IE used in method 1 is not needed. However, the gNB-DU has to blindly configure CG-SDT resources when receiving “CG-SDT query indicator” from gNB-CU.
Proposal 5: The gNB-CU sends UE context modification request message including SDT DRB identity list. 
When deciding to configure CG-SDT resource and let UE into RRC_inactive, the gNB-CU shall additionally add a new IE (e.g., CG-SDT indicator) to gNB-DU as well as RRCRelease message via UE context release command message, then the gNB-DU stores the CG-SDT resource and keeps the SDT related F1AP association and F1 tunnels.
Proposal 5.1: If proposal 5 is agreed, when deciding to configure CG-SDT resource, the gNB-CU shall additionally add a new IE (e.g., CG-SDT indicator) to gNB-DU via UE context release command message. 
2.2. Stage 3 issues
When CG-SDT is configured but the UE selects RA-SDT or non-SDT procedure, the gNB-CU provides the old gNB-DU F1AP UE ID to the gNB-DU. The gNB-DU retrieves the old CG-SDT resource configuration and old UE context based on the old gNB-DU F1AP UE ID. FFS on new F1AP UE association or old UE F1AP UE association. 
In this case, the gNB-DU sends INITIAL UL RRC MESSAGE TRANSFER message to gNB-CU including new gNB-DU UE F1AP ID.
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	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5

	NR CGI
	M
	
	9.3.1.12

	C-RNTI
	M
	
	9.3.1.32



The gNB-CU finds that this UE has stored CG-SDT resource and kept SDT F1 tunnels via verification, then it sends UE CONTEXT SETUP REQUEST message (i.e., new F1AP UE association) to gNB-DU, including “old gNB-DU F1AP UE ID” as below.
Note:   In TS38.401, upon reception of INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU shall initiate UE CONTEXT SETUP procedure.
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	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
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	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5



Besides, the gNB-CU finds that this UE has stored CG-SDT resource and kept SDT F1 tunnels via verification, then it sends UE CONTEXT MODIFICATION REQUEST message (i.e., old F1AP UE association) to gNB-DU, including “old gNB-DU F1AP UE ID”.
Proposal 6: Upon reception of INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU shall send either UE CONTEXT SETUP request message or UE CONTEXT MODIFICATION request message, including old gNB-DU F1AP UE ID.
When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure (details to be checked, FFS on new cause)
In the current F1AP specification, the appropriate cause value shall be indicated for the UE context release request message, as below.
	The gNB-DU controlling a UE-associated logical F1-connection initiates the procedure by generating a UE CONTEXT RELEASE REQUEST message towards the affected gNB-CU node. 
The UE CONTEXT RELEASE REQUEST message shall indicate the appropriate cause value. 



So, in order to increase KPI, it is proposed to add a new cause value.
Proposal 7: When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure, including a new cause value (e.g., TAT-SDT expires).
[bookmark: _GoBack]The corresponding Stage 2 TP is R3-221801 and Stage 3 TP is R3-221795.
3. Conclusion
After the above analysis, we provide the following observations and proposals
Proposal 1: For a UE configured with RA-SDT resources but not configured with CG-SDT resources, the gNB-DU does not need to store SDT resources and shall release SDT related F1 tunnel.
Proposal 2: When UE configured with SDT resources enters into RRC_inactive mode, the gNB-CU shall initiate UE Context Release procedure.
Proposal 3: For CG-SDT, RAN3 shall select which node to buffer the UL SDT packet before UE context verification pass.
Method 1: If gNB-DU buffers the UL SDT packet, the gNB-CU shall initiates F1AP procedure to gNB-DU including a new IE (e.g., UL transmission allowed) when verification pass.
Method 2: If gNB-CU-UP buffer the UL SDT packet, when gNB-CU-CU verifies the UE context pass, the gNB-CU-CP sends Bearer context modification request message including “SDT DRB resume” indication.
Proposal 4: It is the gNB-CU to decide bearer type of SDT bearer.
Proposal 5: The gNB-CU sends UE context modification request message including SDT DRB identity list. 
Proposal 5.1: If proposal 5 is agreed, when deciding to configure CG-SDT resource, the gNB-CU shall additionally add a new IE (e.g., CG-SDT indicator) to gNB-DU via UE context release command message. 
Proposal 6: Upon reception of INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU shall send either UE CONTEXT SETUP request message or UE CONTEXT MODIFICATION request message, including old gNB-DU F1AP UE ID.
Proposal 7: When the TAT-SDT expires, the gNB-DU initiates the UE Context Release Request procedure, including a new cause value (e.g., TAT-SDT expires).
