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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
For the past few meetings, RAN2 discussed the Mobile Terminated-Small Data Transmission (MT-SDT) for Rel-18 UEs in RRC_INACTIVE state, and the following agreements were reached: RAN2#120 [6], RAN2#121 [7].
Agreements at RAN2#120:
1. For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.  FFS if more information for MT-SDT are needed FFS what the indication will be called.  FFS signalling details.
2. Rel-18 MT-SDT after the MT-SDT paging trigger is detected, RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline.  The detailed triggers will be discussed on case by case.  FFS on resources used for access.  
3. UE can use non-SDT random access resources for accessing the network for an MT-SDT transfer.  The UE can also use the configured grant resources and/or MO-RA resources.  
4. The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
5. MT-SDT is data that belongs to bearers that are configured for SDT.    FFS whether the configuration is MO-SDT or MT-SDT specific.  The network can only trigger MT-SDT if the data belongs to those bearers.  
6. It is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.  Subsequent UL/DL data belonging to SDT bearers while in INACTIVE is allowed like MO-SDT procedure.  FFS stage 3 details.
7. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication.


Agreement at RAN2#121:
1. Include a one-bit indication in paging to trigger MT-SDT.   We will ensure that the CCCH message can be transmitted over CG. 
2. Indication is per UE.  FFS on signalling.  
3. In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure. Resume cause FFS
4. Upon receiving MT-SDT trigger, the UE shall initiate SDT procedure if the following checks are satisfied (all these same as Rel-17) 
-     FFS 3a: Check for DVT (if UL data becomes available in UL)
-     3b: Check for SDT RSRP threshold
-     3c: Check for TA validation before selecting CG (if applicable)
-     3d: Check for SSB level RSRP threshold for CG resource (if applicable)
5.   When UE resumes for MT-SDT, UE resumes all RBs configured for SDT 
6.  RBs configured for SDT are common for MO-SDT and MT-SDT
7.  If there is valid CG-SDT resources, the UE should use CG-SDT to transmit the response.   FFS on whether we need to optimize for case when CG periodicity is too long
8. To confirm that when SDT is initiated due to MT-SDT, UE can exchange subsequent DL/UL SDT data on the resumed RBs. This clarifies the RB behaviour of related RAN2#120 agreement.

Agreements at RAN2#121:
1. Specify a RRC procedure for RRCResume for MT-SDT initiation without checking for availability of UL data (i.e. if MT-SDT is initiated first the resume cause will be set to MT-SDT)
2. UE is allowed to initiate either MO-SDT based resume or non-SDT based resume at any point (before initiation RRCResumeRequest for MT-SDT) using separate procedures 
3. If MT-SDT procedure is initiated, for RACH during subsequent data transfer (i.e. RACH triggered due to SR), UE uses only the non-SDT RACH resources (i.e. like legacy). 



In this contribution, we discuss some remaining open issues for MT-SDT procedures as well as some for MT-SDT to support positioning methods relevant for LPHAP devices and scenarios.

2.  MT-SDT triggering and procedures   
MT-SDT Procedures: In the past meetings, RAN2 confirmed that the paging message that triggers MT-SDT contains one-bit indication per UE. Hence, when UE receives the paging message, the UE should initiate SDT procedure if the following checks are satisfied:    
-     FFS 3a: Check for DVT (if UL data becomes available in UL)
-     3b: Check for SDT RSRP threshold
-     3c: Check for TA validation before selecting CG (if applicable)
-     3d: Check for SSB level RSRP threshold for CG resource (if applicable)

However, it is still FFS for checking the DVT (if UL data becomes available in UL). In our view, this relates to when there is an UL data available at the UE at the time of receiving the paging message (i.e., reusing the RA-SDT and CG SDT solutions specified in Rel-17), so it is important to avoid delaying the UL data, and it should be straight forward the DVT to be added in the check list. 
Proposal 1: When UL data is available, the UE should check for DVT for initiating MT-SDT procedure, and the agreement should be updated as follows:
Upon receiving MT-SDT trigger, the UE shall initiate SDT procedure if the following checks are satisfied (all these same as Rel-17) 
-     3a: Check for DVT (if UL data becomes available in UL)
-     3b: Check for SDT RSRP threshold
-     3c: Check for TA validation before selecting CG (if applicable)
-     3d: Check for SSB level RSRP threshold for CG resource (if applicable)

If UL data is not available, checking the DVT will be bypassed and the UE will select another solution (not specified in Rel-17), that is to use non-SDT random access resources for accessing the network for an MT-SDT transfer. In this case, the UE will include a new Resume cause in the RRC resume message (i.e., one code point for MT-SDT indication) so that gNB can identify the message as MT-SDT transfer without UL data available. We note this is already agreed in 
Furthermore, if MO-SDT is not configured (i.e., resources not configured), the UE can employ non-SDT random access resources for accessing the network so that the network can transfer MT-SDT to the UE. Based on this, there could be two different methods to apply non-SDT random access resources:
a) The UE employs legacy RACH procedure (contention-based), but includes a new resume cause in RRC resume request, i.e., one code point MT-SDT indication. Then the network will know that this is for MT-SDT transfer. 
b) The UE receives a dedicated random access preamble (contention-free) in the paging message to respond in the uplink. In this case, the gNB includes the dedicated random access preamble ID in the paging message.
Proposal 2: If a cell/gNB only support MT-SDT (i.e., does not support MO-SDT), then non-SDT random access resources for accessing the network should be indicated to the UE in the paging message where the random access is based on either legacy RACH procedure (contention-based) or dedicated random access preamble (contention-free).

Beam Failure Recovery: During ongoing DL/UL SDT messages, there could be a beam failure, therefore it would be beneficial if a UE has a fallback mechanism to recover the beam failure. We propose to employ RACH procedure to recover the beam failure. In this case, if the UE has ongoing downlink data or there is uplink data to transmit, the UE should trigger RACH procedure if the RSRP value of the current beam is below a pre-configured threshold value.
Proposal 3: For beam failure recovery of DL/UL SDT in Rel-18, a UE should trigger RACH procedure if the RSRP of the current beam is below a certain pre-configured threshold.

DL SPS support: Pre-configured DL SPS resources are proposed for MT-SDT transfer. However, SDT belongs to small data transmission which is not typically periodic, hence the control overhead reduction and power saving is not significant. In addition, if the gap or periodicity of SPS is long, a UE has to wait some time before next available SPS occasion and that will prolong the SDT duration. We believe it is enough to rely on dynamic scheduling based on PDCCH to accomplish the SDT in a short period. Note that dynamic scheduling mechanism based on PDCCH is any way needed when the UE moves from one cell to another cell, hence, additional mechanism like SPS is not justified.
Proposal 4: Pre-configured DL SPS resources for MT-SDT transfer is not supported.


3.  MT-SDT for LPHAP support  
A new release-18 work item on Expanded and Improved NR positioning was approved at RANP#98e meeting in December 2022 [1]. The result from the study item was captured in TR 38.859 ]2]. 
Some of the objectives were related to LPHAP, including the support for positioning in RRC-Inactive mode and triggering mechanisms for supporting UL and DL+UL positioning.

It would be relevant to discuss some aspect related to Low Power High Accuracy Positioning (LPHAP) related to MT-SDT during the MT-SDT Work Item [1].
We see e.g., about how to configure the UE to perform positioning measurements and reporting, even though the principles of “Low Power Periodic and Triggered 5GC-MT-LR Procedures” [5], should be considered. For this LCS procedure there are a number of variants like “deferred” or scheduled location time, where the UE has been configured/pre-configurated, while in RRC Connected mode (e.g., during Release), in order to at a later stage perform a positioning activity.
But any Network triggered positioning procedure while the UE is in Idle/Inactive mode is currently not standardized, though it is part of the objectives in the Positioning study, it would be more relevant to discuss in the SDT session for Rel-18.
Observation 1: Network triggered MT-LR procedures for UEs in Idle/Inactive is currently not supported. 
Observation 2: Network triggered MT-LR procedure using MT-SDT would preferably be discussed in the SDT session.
The MT-SDT procedure would be suitable when network needs to trigger and potentially also configure a UE in RRC Idle mode/RRC-Inactive mode) to perform measurement and/or measurement reporting in LPHAP (Low Power High Accuracy Positioning) scenarios. 
Further, in some of scenarios the UE has been configured when in RRC Connected mode, or when being released from Connected mode to Idle/Inactive mode. In some other scenarios the UE is not configured at all, and hence needs both being triggered as well as configured in order to perform the positioning measurements and/or reporting. 
Observation 3. Depending on the scenario the UE may have to be configured in Idle/Inactive mode, if not configured while released from Connected mode.
Proposal 5: Both alternatives, configuration triggered via MT-SDT or configured via RRC release should be considered.
Typically, and in most cases, the UE will be configured separately and prior to doing the actual positioning procedure. Then for initiating the positioning procedure the UE needs to be triggered.  Here we believe some wake-up mechanism would be suitable, e.g., using PEI, or paging DCI. For this likely legacy functionality can be used, but some positioning trigger indication would be needed.
Proposal 6: Further discuss wake-up mechanism to trigger UE to initiate positioning procedure.
Irrespectively, some sorts of indication would be needed on the triggering message to indicate that the MT-SDT procedure is used to trigger the MT-LR procedure.
Proposal 7: Introduce new parameter “positioning trigger indication”, in relation to the MT-SDT procedure to initiate/trigger the positioning procedure/measurements.

4. Conclusions
In this contribution, we have discussed some remaining issues for MT-SDT procedures as well as some for MT-SDT to support positioning methods relevant for LPHAP devices and scenarios. We have the following observations and proposals:
Proposal 1: When UL data is available, the UE should check for DVT for initiating MT-SDT procedure, and the agreement should be updated as follows:
Upon receiving MT-SDT trigger, the UE shall initiate SDT procedure if the following checks are satisfied (all these same as Rel-17) 
-     3a: Check for DVT (if UL data becomes available in UL)
-     3b: Check for SDT RSRP threshold
-     3c: Check for TA validation before selecting CG (if applicable)
-     3d: Check for SSB level RSRP threshold for CG resource (if applicable)

Proposal 2: If a cell/gNB only support MT-SDT (i.e., does not support MO-SDT), then non-SDT random access resources for accessing the network should be indicated to the UE in the paging message where the random access is based on either legacy RACH procedure (contention-based) or dedicated random access preamble (contention-free).
Proposal 3: For beam failure recovery of DL/UL SDT in Rel-18, a UE should trigger RACH procedure if the RSRP of the current beam is below a certain pre-configured threshold.
Proposal 4: Pre-configured DL SPS resources for MT-SDT transfer is not supported.
Observation 1: Network triggered MT-LR procedures for UE´s in Idle/Inactive is currently not supported. 
Observation 2: Network triggered MT-LR procedure using MT-SDT would preferably be discussed in the SDT session.
Observation 3. Depending on the scenario the UE may have to be configured in Idle/Inactive mode, if not configured while released from Connected mode.
Proposal 5: Both alternatives, configuration triggered via MT-SDT or configured via RRC release should be considered.
Proposal 6: Further discuss wake-up mechanism to trigger UE to initiate positioning procedure.
Proposal 7: Introduce new parameter “positioning trigger indication”, in relation to the MT-SDT procedure to initiate/trigger the positioning procedure/measurements.
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