[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #115-e	R3-222170
Electronic meeting, 21 February - 3 March 2022

Title: 	(TPs to RA-SDT BL CRs of TS 38.300, 38.420, 38.470) RACH based SDT without anchor relocation
Source: 	Huawei
Agenda item:	24.2
Document Type:	other
1. Introduction
In RAN3#114bis-e meeting, several open issues were listed for RACH based SDT without anchor relocation:
	It is FFS that either new Class 1 message or a new Class 2 message is used to transfer SDT configuration in case of RA-SDT without anchor relocation.
Whether SDT data handling between gNBs should be per DRB (not per PDU session), which is different to the fundamental NR mobility design per PDU session basis.
Whether Xn-U Address Indication should be re-used to deliver DL forwarding TNL from new gNB, or be replaced only for SDT without anchor relocation.
It is FFS that the additional SDT assistant information includes either BSR information or single/multiple packets indication as optional IEs, and FFS on other IEs.
The following IEs in the SDT configuration (from anchor gNB to receiving gNB) are FFS
· SRB
· DRB QoS (QoS Flow Level QoS Parameters 9.2.3.5)
· S-NSSAI
· RLC Mode
· PDCP SN Length
· DL Forwarding (9.2.3.34) or Packet Data Indication (Indicates downlink data available)
· PDU Session ID
To be continued...


In this paper we further analyses these open issues, and provide the corresponding TPs to RA-SDT BLCRs to TS38.300, TS 38.420 and TS38.470.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Details of the Partial UE Context Retrieval Procedure
The overall procedure for RACH based SDT without anchor relocation captured in the endorsed BL CR to TS38.300 [1] is shown in Figure 1: (note that details of this procedure is FFS, e.g. class 1 or class 2 for step 2 and 4, etc)


Figure 1. RA-based SDT without UE context relocation
Considering that in without anchor relocation case, the SDT related Partial UE context still needed to be transferred, and in order to setup the corresponding GTP-U tunnels, the XnAP association should be first established we need to define either a new class 1 or class 2 procedure for transferring the Partial SDT context from Anchor gNB to the New gNB.  
Details of new Class 1 Procedure
If a new class 1 procedure is used as shown in Figure 1, then the request message provides the SDT UE context, the UL address, and the response message provides DL address.
Details of new Class 2 Procedure
Another alternative is to define a new class 2 procedure for transferring the partial UE Context and UL TNL information using the SDT CONTEXT TRANSFER message.  
Additionally considering that the DL data forwarding should be optional, the receiving gNB will provide DL data forwarding address, e.g. when the last serving gNB proposes to do so, which is similar to the data forwarding proposal during Handover procedure.
In case DL forwarding is proposed, the receiving gNB sends XN-U ADDRESS INDICATION message to provide the SDT DRB level DL data forwarding address. 
The overall details of the new class 2 considering optional DL data forwarding is shown in Figure 2 below:
[image: ]
Figure 2, new class 2 procedure to provide SDT context
Comparison between new Class 1 and Class 2 Procedure
Comparing with Class 1 and Class 2 procedure, we believe that introducing class 2 procedure has less impacts to the existing procedures and can reuse existing procedures as much as possible. Hence we propose to adopt it to support without anchor relocation case. 
Note that in both Class 1 and Class 2 procedure scenarios, upon sending/receiving the Retrieve UE Context Failure message, the last serving gNB /the receiving gNB shall release the established XnAP UE association.
Proposal 1: Introduce a new class 2 procedure: SDT Context Transfer to provide SDT context, UL TNL address, DL data forwarding proposal/indication, and establish the XnAP UE association.
Proposal 2: Extend existing Xn-U Address Indication procedure to provide the SDT DRB level DL data forwarding address. 
Proposal 3: Upon sending/receiving the Retrieve UE Context Failure message, the last serving gNB /the receiving gNB shall release the established XnAP UE association, if it is established.
2.2 Assistant information signalling to last serving gNB at the initiation of the SDT procedure
[bookmark: OLE_LINK321][bookmark: OLE_LINK345]The following agreement was made during last meeting:
	The additional SDT assistant information is needed, but it is no need to consult with RAN2. It includes either BSR information or single/multiple packets indication as optional IEs. FFS on others. 
It is FFS that the additional SDT assistant information includes either BSR information or single/multiple packets indication as optional IEs, and FFS on other IEs.


For BSR and/or single/multiple packets, as BSR cannot show how many packets there are, and single/multiple packets cannot show the data volume, it is beneficial to include both of them as optional IEs in the SDT assistant information.
Proposal 4: Include both “BSR” and “single/multiple packets” in the SDT assistance information in the XnAP: RETRIEVE UE CONTEXT REQUEST message.
Currently the XnAP: RRC Resume Cause IE is defined as ENUMERATED (rna-Update, ...), and limited to the case of RNA update. Considering that the RACH based SDT supports data delivery via DRB and via SRB (NAS PDU for Positioning), it is better to inform such difference to the last serving gNB, it may be needed to extend the RRC Resume Cause IE to include mo-data and mo-signalling. 
Moreover the UE will send/use these resume cause values mo-data or mo-signalling in the RRCResumeRequest when initiating the SDT procedure, hence the same resume cause values can be easily signalled to the last serving gNB to make the decision to relocate the UE context or not.
Proposal 5: Extend the XnAP: RRC Resume Cause IE to include mo-data and mo-signalling, to be used in case of SDT.
2.3 Assistant information signalling for gNB CU-DU split at the initiation of the SDT procedure
For the gNB CU DU split case the assistance information related to BSR and/or single/multiple packets, agreed in the last meeting, will be derived in the receiving gNB DU and will have to signalled to the receiving gNB CU before it can be signalled to the last serving gNB in the XnAP: RETRIEVE UE CONTEXT REQUEST message.
These information can be included in the F1AP: I INITIAL UL RRC MESSAGE TRANSFER message as optional IEs in the SDT assistant information. 
Proposal 6: Include both “BSR” and “single/multiple packets” in the SDT assistance information in the F1AP: INITIAL UPLINK RRC MESSAGE TRANSFER message.

2.4 Assistant information during the SDT procedure
RAN 2 has been discussing the need of some sort of assistance information to help network to decide whether to release the UE is necessary for efficient implementation of SDT in the previous meetings. This issue has been added to the Open issue list as an “Essential” item by the companies to be addressed in this RAN2 meeting. Considering this it is necessary that RAN 3 also discusses how to handle this sort of assistance information during the ongoing SDT procedure. 
Considering this empty BSR MAC CE or RAI MAC CE information is expected to be received as an indication from the UE that there is no more UL data to be transmitted during the SDT session. In this case the SDT procedure can be terminated timely by sending RRCRelease message to the UE  
· In case gNB CU-DU split when the serving gNB-DU receives a BSR MAC CE with Buffer Size field set to 0 or RAI MAC CE, it can notify this to the serving gNB-CU via a new F1AP message e.g F1AP: UE ASSISTANCE INFORMATION TRANSFER message so that CU can make decision to end the current SDT session by sending the RRCRelease message to the UE.
· In case of SDT with data forwarding between last serving gNB and new serving gNB, when the new serving gNB receives a BSR MAC CE with Buffer Size field set to 0 or RAI MAC CE, it can also notify the last serving gNB via the additional UL assistant information in a new XnAP message e.g XnAP: UE ASSISTANCE INFORMATION TRANSFER, so that the last serving gNB can make decision to end the current SDT session by sending the RRCRelease message to the UE.
Proposal 7: Introduce a new F1AP message e.g F1AP: UE ASSISTANCE INFORMATION TRANSFER message to transfer RAI type UE assistance Information from serving DU to serving CU.

Proposal 8: Introduce a new XnAP message e.g XnAP: UE ASSISTANCE INFORMATION TRANSFER message to transfer RAI type UE assistance Information from serving gNB to last serving gNB.


2.5 Other IEs in the SDT configuration (from Last serving gNB to receiving gNB)
Besides the SDT configuration parameters agreed in last meeting, e.g, UL TNL Information, RLC Bearer Configuration for the SDT DRB, there   is also a list of IEs marked as FFS:
1) SRB
2) DRB QoS (QoS Flow Level QoS Parameters 9.2.3.5)
3) S-NSSAI
4) RLC Mode
5) PDCP SN Length
6) DL Forwarding proposal (9.2.3.34) or Packet Data Indication (Indicates downlink data available)
7) PDU Session ID
From our view, in case of SDT without anchor relocation, the new serving gNB needs to retrieve at least the SDT RLC bearer configuration both SDT SRB and DRB and UL tunnel address of SDT DRB from the last serving gNB and sends DL tunnel address of SDT DRB to the last serving gNB.
In case the new serving gNB is having a CU-DU split architecture, the gNB-CU should initiates the F1AP: UE Context Setup procedure for the SDT. We observed that there are several IEs are Mandatory IEs which has to be provided from the gNB-CU to the gNB-DU in the F1 AP UE CONTEXT SETUP REQUEST message, i.e. DRB QoS IE, S-NSSAI IE, RLC Mode IE and PDCP SN Length IE. These IEs are probably not needed in the SDT access by the new serving gNB ,but the new serving gNB has to retrieve them from the last serving gNB in order to resue existing F1AP signaling, therefore, it is needed to include those IEs in the SDT Context.
Based on these analyses, the information 1) to 6) are essential information to be provided, and the 7) PDU Session ID is not essential, but if Xn-U Address Indication procedure is reuse, there is no harm to also provide the PDU Session ID by default.
Proposal 9: The information including SRB, DRB QoS (QoS Flow Level QoS Parameters 9.2.3.5), S-NSSAI, RLC Mode, PDCP SN Length, DL Forwarding proposal shall be provided from last serving gNB to the new serving gNB.
Proposal 10: In case Xn-U Address Indication procedure is reused to provide data forwarding address, there is no harm to also provide the PDU Session ID by default.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, for RACH based SDT without anchor relocation, we propose the following:
[bookmark: _Toc423020280]Proposal 1: Introduce a new class 2 procedure: SDT Context Transfer to provide SDT context, UL TNL address, DL data forwarding proposal/indication, and establish the XnAP UE association.
Proposal 2: Extend existing Xn-U Address Indication procedure to provide the SDT DRB level DL data forwarding address. 
Proposal 3: Upon sending/receiving the Retrieve UE Context Failure message, the last serving gNB /the receiving gNB shall release the established XnAP UE association, if it is established.
Proposal 4: Include both “BSR” and “single/multiple packets” in the SDT assistance information in the XnAP: RETRIEVE UE CONTEXT REQUEST message.
Proposal 5: Extend the XnAP: RRC Resume Cause IE to include mo-data and mo-signalling, to be used in case of SDT.
Proposal 6: Include both “BSR” and “single/multiple packets” in the SDT assistance information in the F1AP: INITIAL UPLINK RRC MESSAGE TRANSFER message.
Proposal 7: Introduce a new F1AP message e.g F1AP: UE ASSISTANCE INFORMATION TRANSFER message to transfer RAI type UE assistance Information from serving DU to serving CU.

Proposal 8: Introduce a new XnAP message e.g XnAP: UE ASSISTANCE INFORMATION TRANSFER message to transfer RAI type UE assistance Information from serving gNB to last serving gNB.

Proposal 9: The information including SRB, DRB QoS (QoS Flow Level QoS Parameters 9.2.3.5), S-NSSAI, RLC Mode, PDCP SN Length, DL Forwarding proposal shall be provided from last serving gNB to the new serving gNB.
Proposal 10: In case Xn-U Address Indication procedure is reused to provide data forwarding address, there is no harm to also provide the PDU Session ID by default.

The corresponding stage2 TPs to RACH based SDT BL CR TS 38.300, TS 38.420, TS 38.470 are provided in section 5, 6 and 7. The corresponding stage3 TP is provided in [3].
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5. TP to TS 38.300 BL CR
XX.3	RA-based SDT without UE context relocation

The overall procedure for RACH based small data transmission without UE context relocation is illustrated in the figure XX.3-1.



Figure XX.3-1. RA-based SDT without UE context relocation
1.  	The UE sends an RRCResumeRequest as well as UL SDT data and/or UL SDT signalling to the receiving gNB.
2.  	The receiving gNB locates the last serving gNB using the I-RNTI and retrieves the UE context by means of Xn-AP Retrieve UE Context procedure. The receiving gNB indicates that the UE requested for SDT and may also provide SDT assistance information. 

3.  	The last serving gNB decides not to relocate UE context for SDT.
4.  	The last serving gNB transfers the SDT related RLC context, and sends SDT CONTEXT TRANSFER message towards the receiving gNB, provide the SDT Context, DRB level data forwarding UL TNL information, and may also include the proposal for DL Data forwarding.
5. 	In case the DL data forwarding is applicable, the receiving gNB sends XN-U ADDRESS INDICATION message towards the last serving gNB to provide the DRB level data forwarding DL TNL information. After Partial UE Context Retrieval procedure, the UE context is kept at the last serving gNB and the SDT related RLC context is established at the receiving gNB, then the UL SDT data is delivered to the UPF, the UL NAS PDU is delivered to AMF.


6. 	The UE shall send empty BSR or RAI as an indication that SDT transmission is completed. The receiving gNB shall send the UE ASSISTANCE INFORMATION TRANSFER to the last serving gNB (Step 6a). The last serving gNB shall then respond to the receiving gNB with the RETRIEVE UE CONTEXT FAILURE message including an encapsulated RRCRelease message to terminate the SDT procedure. The RRCRelease message includes Suspend Indication (Step 6b).
7.	The receiving gNB forwards the RRCRelease message to the UE.
8. 	The UE moves to RRC_INACTIVE mode.
5. TP to TS 38.420 BL CR
5.2.X	Small data transmission function
This function supports small data transmission sessions in RRC_INACTIVE both with and without anchor relocation, in case the UE is served by a new NG-RAN node.
5.2.2.a	SDT Context Transfer function
The SDT Context Transfer function is used for the last serving NG-RAN node to provide the SDT Context to the receiving gNB.
5.2.2.b	UE Assistance Information Transfer function
The UE Assistance Information Transfer function is used for the new serving NG-RAN node to provide the SDT assistance information from the UE to the receiving gNB.
//skip unchanged part
6.2.X	Small data transmission procedures
Small data transmission procedures are used by the NG-RAN nodes to exchange SDT related information between the new serving NG-RAN node and the last serving NG-RAN node.
· SDT Context Transfer
· UE Assistance Information Transfer
· RRC Transfer
5. TP to TS 38.470 BL CR
--------------------------------Start of the First Change-----------------------------
5.2.3	F1 UE context management function
The F1 UE context management function supports the establishment and modification of the necessary overall UE context.
//skip unchanged part
With this function, the gNB-CU indicates the UL UE AMBR limit to the gNB-DU, and the gNB-DU enforces the indicated limit.
With this function, the gNB-DU indicates that a bearer, or a UE is inactive or active. The gNB-CU consolidates all the serving gNB-DUs for the UE and takes further action.
With this function, the gNB-CU indicates the gNB-DU that the UE context concerns mobility enhancement operation, and the gNB-DU takes corresponding actions.
With this fuction, the gNB-DU indicates the assistance information received from the UE to the gNB-CU, and the gNB-CU take it into account for the ongoing SDT procedure, or forward it to the last serving NG-RAN node in case of without anchor relocation case.
//skip unchanged part
[bookmark: _Toc13920099][bookmark: _Toc29393017][bookmark: _Toc29393065][bookmark: _Toc36556419][bookmark: _Toc45833085][bookmark: _Toc64448144][bookmark: _Toc74152940]6.1.2	Context Management procedures
The F1 Context management procedures are listed below:
-	UE Context setup procedure
-	UE Context Release Request (gNB-DU initiated) procedure
-	UE Context Release (gNB-CU initiated) procedure
-	UE Context Modification (gNB-CU initiated) procedure
-	UE Context Modification Required (gNB-DU initiated) procedure
-	UE Inactivity Notification procedure
-	Notify procedure
-	Access Success procedure
-	UE Assistance Information Transfer

--------------------------------End of the Changes-----------------------------
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It is FFS that either new Class 1 message or a new Class 2 message is  used to transfer SDT configuration in case of RA - SDT  without anchor relocation.   Whether SDT data handling between gNBs should be per DRB (not per PDU session), which is different to the fundamental NR  mobility design per PDU session basis.   Whether Xn - U Add ress Indication should be re - used to deliver DL forwarding TNL from new gNB, or be replaced only for SDT  without anchor relocation.   It is FFS that the additional SDT assistant information includes either BSR information or single/multiple packets indicatio n as  optional IEs, and FFS on other IEs.   The following IEs in the SDT configuration (from anchor gNB to receiving gNB) are FFS      SRB      DRB QoS (QoS Flow Level QoS Parameters 9.2.3.5)      S - NSSAI      RLC Mode      PDCP SN Length      DL Forwarding (9.2.3.34) or Packet Data Indic ation (Indicates downlink data available)      PDU Session ID   To be continued...  

In this  paper   we  further  analyses  the se   open  issues ,   and provide the corresponding TP s   to RA - SDT   BLCR s   to   TS38.300 ,   TS 38.420   and TS38.470.   2 .  Discussion   2 .1  Details of the  Partial UE Context Retrieval Procedure   The overall procedure  for RACH based SDT without anchor relocation   captured in  the  endorsed  BL  CR  to TS38.300  [1]   is shown in Figure 1 : (note that details of this procedure is FFS, e.g. class 1 or class 2 for step 2 a nd 4, etc)  

