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1. Introduction
[bookmark: OLE_LINK70]In this paper, we discuss the NAS aspects for small data transmission (SDT) including the issue with SRB handling and the details of with and without anchor relocation scenarios.
2. Discussion
2.1	SRB handling for NAS Signalling Transfer
In the RAN#91e meeting, the following description was added to the updated SDT WID: “Specify configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE state by reusing the framework for DRBs”. 
In the current specifications, NAS messages can be carried over SRB2 using ULInformationTransfer message. SRB1 can only be used for ULInformationTransfer message in case SRB2 is not yet established and for sending a dedicated NAS message within MSG5, i.e. RRCResumeComplete and RRCSetupComplete messages. For example, for RRCResumeComplete this is captured as follows in TS 38.331:
	TS 38.331
1>	set the content of the of RRCResumeComplete message as follows:
2>	if the upper layer provides NAS PDU, set the dedicatedNAS-Message to include the information received from upper layers;
2>	if upper layers provides a PLMN and UE is either allowed or instructed to access the PLMN via a cell for which at least one CAG ID is broadcast:
3>	set the selectedPLMN-Identity from the npn-IdentityInfoList;
[… …]


For downlink, NAS messages can be carried either in RRCReconfiguration message or via DLInformationTransfer message when SRB2 is established (for DLInformationTransfer, SRB2 is used whenever it is established). It should be noted that neither of the messages normally carried over SRB1 and which can include NAS containers will be used during SDT procedure, so the only option to carry NAS messages during SDT is using ULInformationTransfer/DLInformationTransfer message. 

The UE in the RRC_INACTIVE state resumes only the DRBs that are configured for SDT when initiating the SDT procedure. In case whether to resume SRB2 for SDT would also be configurable by the network, then the UE will not be able to transmit dedicated NAS messages, which would normally be included in RRCResumeComplete with the current limitations of mapping ULInformationTransfer to SRBs. 
For UE in RRC_CONNECTED, it is required that when DRB is configured, SRB2 must be configured at the same time by the following text from TS 38.331
[image: C:\Users\y00397895\AppData\Roaming\eSpace_Desktop\UserData\y00397895\imagefiles\9822E17E-70D2-49F0-B3FA-6A7C073BF10B.png]
The reason behind this is that it is possible that the UE initiates PDU session modification and send this NAS message to the network, which has to be allowed by the network. For SDT in RRC_INACTIVE, the question is whether we shall also configure SRB2 when SDT DRB is used. For this issue, we should ask CT1 the following question: 
[bookmark: OLE_LINK16][bookmark: OLE_LINK155]Proposal 1: Send an LS to CT1 to ask whether SRB2 always needs to be resumed for Small Data Transmission.
2.1	Basic Procedure for NAS Signalling Transfer using SDT
[bookmark: OLE_LINK1]In legacy, a UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS dedicated information. Since SRB for NAS has been agreed for SDT along with DRB, it is necessary to discuss how to send it over RRC inactive. In general, we think the legacy UL information transfer procedure can be reused for NAS message in RRC inactive, i.e. the UL NAS Message can be included within ULInformationTransfer which is sent either along with RRCResumeRequest Message or during subsequent transmission phase. Similarly, the DL NAS Message can be included within DLInformationTransfer which is sent either during subsequent transmission phase or along with RRCRelease Message to terminate SDT procedure. 
An example of NAS Signaling transfer procedure for a 4 step RA- SDT procedure is shown in Figure 1
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Figure 1: An example of NAS Signaling transfer with 4 step RA-SDT procedure
In this figure the UL Information Transfer message is sent along with RRCResumeRequest for a single shot SDT procedure, however it should be noted that it can also be sent during the subsequent transmission phase in case of multi shot SDT procedure. Similarly the DL Information Transfer can be sent along with RRCRelease message for a single shot SDT procedure or during the subsequent transmission phase in case of multi shot SDT procedure 
Proposal 2: The UL NAS Message shall be included within ULInformationTransfer message which is sent it either along with RRCResmueRequest Message or during subsequent transmission phase of the SDT procedure. 
[bookmark: OLE_LINK4]Proposal 3: The DL NAS Message can be included within DLInformationTransfer message which can be sent either during subsequent transmission phase or along with RRCRelease, i.e., message to terminate the SDT procedure for NAS signaling transfer. 
2.2	NAS signaling and anchor relocation
For R17 SDT, we have agreed that when a UE initiates RA-SDT to a gNB other than the last serving gNB, the network side can choose either to relocate the anchor or not to relocate the anchor. However, in order to support both, the serving gNB still needs to provide necessary information to the last serving gNB to let it make informed decision. Hence, we propose the following
Proposal 4: When the UE initiates the SDT procedure for transferring the NAS Signalling in a gNB other than the last serving gNB, the receiving gNB should provide an indication as a part of the assistance information to the last serving gNB that the current SDT procedure is for NAS signalling transfer.

2.2.1	NAS signalling transfer with anchor relocation
In our opinion, the legacy RNA Update procedure with anchor relocation in 38.300 can be taken as the basis for adopting it for NAS Signaling transfer with anchor relocation during SDT as shown in the figure 2
When the UE initiates the SDT procedure for transferring the NAS Signalling in a gNB other than the last serving gNB, then it would be useful that the receiving gNB provides an indication to the last serving gNB in the Retrieve UE Context Request Message that the current SDT procedure is triggered for NAS signalling transfer.
Based on such indication and based on its internal policies or configuration, the last serving gNB may decide to relocate the anchor. 
If the last serving gNB decides to relocate the context it shall send the UE context in the XnAP: Retrieve UE Context Response message to the receiving gNB. The receiving gNB/new serving gNB shall initiate Path switch procedure towards the AMF, following which, it shall process the NAS message received in ULInformationTransfer on SRB 2 and forward it to the AMF.
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Figure 2: An example of NAS Signaling transfer with anchor relocation during SDT 

Based on the NAS Signaling transfer with anchor relocation scenario described above, we would like to propose the following
Proposal 5: If the last serving gNB decides to relocate the context, the serving gNB shall take the role of the anchor gNB for sending the UL NAS message to AMF and the DL NAS message to the UE after path switch procedure.
2.2.2	NAS signalling transfer without anchor relocation
Similar to the NAS signalling transfer with anchor relocation case, when the UE initiates the SDT procedure for transferring the NAS Signalling in a gNB other than the last serving gNB, then it would be useful that the receiving gNB provides an indication to the last serving gNB in the Retrieve UE Context Request Message that the current SDT procedure is triggered for NAS signalling transfer.
Based on such indication and based on its internal policies or configuration, the last serving gNB may decide not to relocate the anchor and shall send the Retrieve UE Context Failure Message with the Partial UE Context to the receiving gNB as shown in Figure 3.
[image: ]
Figure 3: An example of NAS Signaling transfer without anchor relocation during SDT 
After the partial UE context (including RLC Configuration) is received in reiving gNB, the UL and DL NAS messages can be transferred between the receiving and the last serving gNB using a XnAP SDT RRC Transfer message as shown in the figure above. In the XnAP message, the RRC/NAS message can be included in the container and the last serving gNB can forward the UL NAS message (NAS request message) to the AMF and send the DL NAS Message (NAS response message) to the receiving gNB 
For the NAS procedure requiring a Request and a Response message, the DL NAS message can be sent to the UE along with RRCRelease message which will also normally terminates the SDT Procedure.
Based on the NAS Signaling transfer without anchor relocation scenario described above, we would like to propose the following.
[bookmark: OLE_LINK5]Proposal 6: When deciding not to relocate the anchor, the UL and DL NAS messages can be transferred between the receiving and the last serving gNB on Xn-interface
For the above description, we think in order to have a complete picture of the NAS signalling procedure, it would be helpful to have a stage2 description. But for the stage2, there might not be need to assign a dedicated description for this and we can integrate the transfer of NAS signalling into the general framework along with the SDT for DRB. 
Proposal 7: Capture the procedure for NAS signalling with and without anchor relocation in stage2 procedure in the general framework along with the SDT for DRB. 
With the proposal above, we also think it would be necessary to inform RAN3 about the RAN2’s stage2 understanding on the NAS signalling, so that the RAN3 can work on the stage3 details. 
Proposal 8: Send an LS to RAN3 on the above agreements for NAS signalling with and without anchor relocation. 
2.3	NAS signalling transfer failure handling
When detecting a SDT failure (e.g. expiry of SDT failure timer) for NAS message transfer, it would be useful to inform the NAS layer about possible failure, similarly as in previous releases.
	5.7.2.4	Failure to deliver ULInformationTransfer message
The UE shall:
1>	if AS security is not started and radio link failure occurs before the successful delivery of ULInformationTransfer messages has been confirmed by lower layers; or
1>	if PDCP re-establishment or release/addition (e.g due to key refresh upon PCell or PSCell change, or RRC connection re-establishment) occurs on an SRB on which ULInformationTransfer messages were submitted for transmission but successful delivery of these messages was not confirmed by lower layers:
2>	inform upper layers about the possible failure to deliver the information contained in the concerned ULInformationTransfer messages.


Proposal 9: If UE detects a SDT failure during the transfer of NAS message and go to RRC_IDLE,  RRC informs NAS about the failure for NAS message transfer. 
3. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
SRB handling for NAS Signalling Transfer
Proposal 1: Send a LS to CT1 to ask whether SRB2 always needs to be resumed for Small Data Transmission.
Basic Procedure for NAS Signalling Transfer using SDT
Proposal 2: The UL NAS Message shall be included within ULInformationTransfer message and can be sent either along with RRCResmueRequest Message or during subsequence transmission phase of the SDT procedure. 
Proposal 3: The DL NAS Message can be included within DLInformationTransfer message and can be sent either during subsequent transmission phase or along with RRCRelease.
NAS signaling and anchor relocation
Proposal 4: When the UE initiates the SDT procedure for transferring the NAS Signalling in a gNB other than the last serving gNB, the receiving gNB should provide an indication as a part of the assistance information to the last serving gNB that the current SDT procedure is for NAS signalling transfer.
Proposal 5: If the last serving gNB decides to relocate the context, the serving gNB shall take the role of the anchor gNB for sending the UL NAS message to AMF and the DL NAS message to the UE after path switch procedure.
Proposal 6: When deciding not to relocate the anchor, the UL and DL NAS messages can be transferred between the receiving and the last serving gNB on Xn-interface
Proposal 7: Capture the procedure for NAS signalling with and without anchor relocation in stage2 procedure under the general framework along with the SDT for DRB. 
[bookmark: _GoBack]Proposal 8: Send a LS to RAN3 on the above agreements for NAS signalling with and without anchor relocation. 
NAS signalling transfer failure handling
Proposal 9: If UE detects a SDT failure during the transfer of NAS message and go to RRC_IDLE,  RRC informs NAS about the failure for NAS message transfer. 
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confirmation of the initial AS security activation from the UE. In any case, the network will apply both ciphering and
integrity protection for the RRC reconfiguration messages used to establish SRB2 and DRBs. The network should
release the RRC connection if the initial AS secuity activation and) or the radio bearer establishment fails. A
configuration with SRB2 without DRB or with DRB without SRB is not supported (i.c., SRB2 and at least one DRB
‘must be configured in the same RRC Reconfiguration message, and it is not allowed to release all the DRBs without
releasing the RRC Connection)| For IAB-MT, a configuration with SRB2 without DRB is supported.-

The release of the RRC connection normally is initiated by the network. The procedure may be used to re-direct the UE.
o an NR frequency or an E-UTRA carrier frequency.«’
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