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Introduction
RAN2 #11b-e meeting made the following agreements related to CP common issues of SDT.
Agreement:
1. SDT Failure Detection Timer has an extended duration to accommodate subsequent SDT procedure.
2. UE is does not monitor paging message during SDT procedure (UE monitors paging occasions for SI change notification and emergency notification as per previous agreement.)
3. Do not support on demand SI during SDT procedure.
4. UE shall not perform any periodic RNA update during SDT procedure. The rapporteur will find a simple solution to capture this in the RRC, aiming to follow legacy behavior (i.e. keep T380 running).  
5. RRCReconfiguration and RRCReconfigurationComplete are not supported during an SDT session
6. The NW can NOT configure whether UL NAS transmission is allowed over SRB1 using SDT procedure
7. ULInformationTransfer (including NAS message) over SRB2 configured for SDT can be sent during SDT procedure if configured.
8. Network can respond with RRCSetup or RRCReject to RRCResumeRequest for SDT and the UE behaviour upon reception of the RRCSetup or RRCReject message is the same as legacy.   FFS if anything additional needs to be added for RRCReject (i.e. similar to EDT)
9. During the SDT procedure (i.e. while SDT timer is running), UE monitors SI change indication in any paging occasion at least once per modification period (i.e. same as legacy RRC_CONNECTED). 
10. During the SDT procedure (i.e. while SDT timer is running), ETWS or CMAS capable UEs monitors PWS notification in any paging occasion at least once every defaultPagingCycle (i.e. same as legacy RRC_CONNECTED).
11. Delta signaling can be supported in RRC signaling and will be considered CR drafting
12. Network can respond with RRCRelease with/without suspendConfig to RRCResumeRequest for SDT and the UE behaviours upon reception of the RRCRelease message is the same as legacy.  RAN3 enhancements can be discussed if RAN3 sends LS. 

In this paper, we would like to discuss the remaining issues of SDT including CP aspects and provide our views.
Discussion
The RedCap UE monitoring SI change and PWS notification
In RAN2 #116bis-e meeting, the RedCap WI made the following agreement, ‘If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH.’
Regarding the RedCap-specific initial UL BWP associated to the RedCap separate initial DL BWP, RAN1 #107e meeting made the agreements below. The agreements indicate that, for the associated RedCap initial DL BWP, if it does not include CD-SSB and the entire CORESET#0, RAN1 assumes the RedCap UE performing RACH in the RedCap associated DL BWP does not need to monitor paging in a BWP containing CORESET #0.
	For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective



Given the above agreements made related to RedCap in RAN1/RAN2, for the RedCap UE when performing SDT traffic, if the RedCap UE associated initial DL BWP does not include CD-SSB and the entire CORESET #0, it can be proposed that this RedCap SDT user is not required to monitor SI change and PWS notification during RA-SDT procedure. Given the SDT session is expected to be short, network can notify UE when SDT is finished. 
[bookmark: _Hlk95319348]Proposal 1: If a RedCap UE is configured in RedCap-specific initial UL BWP and the associated RedCap-specific initial DL BWP does not include the CD-SSB and CORESET #0, UE does not need to monitor SI change and PWS notification during SDT procedure.

SDT UE optional capability to support SRB SDT
DRB SDT and SRB SDT are addressing different use cases and hence the deployment of those features may come in different time frames or target different commercial service.
DRB SDT is obviously more generic solution for application that generate small user plane packets, which could be a very common SDT requirement today. SRB SDT mainly aims to address the specific use case, for example, positioning.
We believe that it is important to have separate capability to differentiate user-plane SDT vs control-plane SDT, i.e., SRB SDT. The SRB SDT capability indicates that UE supports transmit NAS signaling to handle such as positioning reporting service. It indicates that UE is able to resume SRB2 at the SDT initiation and supports to transmit/receive NAS signaling in UL/DL during SDT. If a UE does not report SRB SDT capability, it implies that UE does not support to transmit/receive NAS signaling, i.e., positioning reporting in SDT. Some UEs may only support user plane data over SDT, i.e., DRB SDT which could be by default if UE supports SDT.
Proposal 2: A sperate optional UE capability for resuming/transmitting SRB UE for SDT is introduced.

Subsequent data transmission and UE assistance information
In the NR SDT study, the subsequent transmission in UL and DL while keeping UE in RRC_INACTIVE should be supported. The RAN2 #113e has agreed that ‘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).’ Thus, UE should have chance to perform another SDT by using the configured CG resource which is received from the RRC release message at the end of previous SDT procedure. This mechanism is especially useful for some scenarios, for example, positioning report.
Observation 1: UE has chance to perform another SDT by using the configured CG resource which is received from RRC Release message at the end of one SDT procedure, which is useful for positioning report scenario.
RAN2 has agreed that BSR MAC CE could be transmitted in MSGA/Msg3/CG resource along with the user data in the first UL message. The buffer status information contained in BSR MAC CE indicates the amount of data that UE may already have. If there is no UE assistance information, network could not know what type of traffic patten UE will have in the near future, for instance, either one-shot or a multi-shot traffic, or more data may be arrived.
Observation 2: The buffer status report only reflects the amount of data that UE may already have. Network cannot know whether UE will have more uplink data without UE assistance.
Similar to CG resource request message, it is beneficial to allow UE sending assistance information in the first UL message via MSGA/Msg3/CG resource. Such UE assistance information is able to indicate UE’s current buffer status and also the traffic pattern. Based on the UE assistance information, network can provide the appropriate CG resource configuration in the RRC release message for UE to perform another SDT procedure if there is service requirement. Network may decide to transition UE to RRC_CONNECTED if the UE assistance information indicates potential large uplink traffic requirement that network thinks it is not suitable to be handled in the SDT.
Observation 3: The UE assistance information provides traffic pattern information which could assist network to provide appropriate CG resource configuration or transition UE RRC states.
Proposal 3: UE is allowed to send UE assistance information during RACH procedure to assist network for configuring CG resource in RRC Release message.
The UE assistance information (or CG resource request message) can be a new RRC message or reusing the legacy UE assistance information framework. The UE assistance information message should be able to provide the information such as the amount of data in the buffer and/or the future traffic profile (i.e. one or multiple). The following contents should be considered in the UE assistance information.
(1) Buffer status information, to indicate the amount of data UE may already have in the buffer.
(2) Small data traffic pattern, to indicate the type of small data, e.g., one-shot or multi-shot. The traffic pattern can also optionally include the periodicity of traffic and the amount of data for each traffic occasion.
Proposal 4: The UE assistance information contains at least the current buffer status, traffic pattern indication with one-shot or multi-shot, periodicity of traffic and estimated amount data of each shot.  
During offline discussion, it seems some questions are raised about whether any UL RRC message is allowed to be sent over SRB1 in SDT. We think it is good to further clarify which UL RRC message could be transmitted over SRB1 when SRB1 is resumed. In our view, the UE Assistance Information at least should not be excluded to be sent via SRB1. Such assistance information under the existing UAI framework is useful for the SDT. For example, the UAI message transmitted on SRB1 can inform network non-SDT data arrival and it is also beneficial for network to configure appropriate uplink resources according to the UE preference indicated in the UAI message. 
Proposal 5: The UE assistance information is allowed to be sent over SRB1 during SDT. 

Handling of T380 timer in SDT
In current NR system, T380 is used to trigger the RNA update procedure. When T380 expires, RNA update is triggered by leveraging the RRC resume procedure with the resume case rna-Update. The timer starts upon reception t380 configuration in RRCRelease message and stops upon reception of RRCResume, RRCSetup or RRCRelease message.
How to handle the T380 timer during SDT procedure should be discussed. When UE initiates the SDT procedure, network should be aware the UE by data communication and RNA update is not needed. For the anchor relocation case, the RNA update procedure should be leveraged for the whole SDT session. Thus, it seems that it is not required for T380 timer running during SDT procedure. In that sense, T380 can stop upon initiation of SDT. T380 starts when receiving the RRCRelease message as legacy.
Proposal 6: T380 stops upon initiation of SDT procedure and starts when receiving the RRCRelease message as legacy.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
The RedCap UE monitoring SI change and PWS notification
Proposal 1: If a RedCap UE is configured in RedCap-specific initial UL BWP and the associated RedCap-specific initial DL BWP does not include the CD-SSB and CORESET #0, UE does not need to monitor SI change and PWS notification during SDT procedure.

SDT UE optional capability to support SRB SDT
Proposal 2: A sperate optional UE capability for resuming/transmitting SRB UE for SDT is introduced.

Subsequent data transmission and UE assistance information
Observation 1: UE has chance to perform another SDT by using the configured CG resource which is received from RRC Release message at the end of one SDT procedure, which is useful for positioning report scenario.
Observation 2: The buffer status report only reflects the amount of data that UE may already have. Network cannot know whether UE will have more uplink data without UE assistance.
Observation 3: The UE assistance information provides traffic pattern information which could assist network to provide appropriate CG resource configuration or transition UE RRC states.
Proposal 3: UE is allowed to send UE assistance information during RACH procedure to assist network for configuring CG resource in RRC Release message.
Proposal 4: The UE assistance information contains at least the current buffer status, traffic pattern indication with one-shot or multi-shot, periodicity of traffic and estimated amount data of each shot.  
Proposal 5: The UE assistance information is allowed to be sent over SRB1 during SDT. 

Handling of T380 timer in SDT
Proposal 6: T380 stops upon initiation of SDT procedure and starts when receiving the RRCRelease message as legacy.
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