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[bookmark: _Ref165266342]Introduction

In the WID [1] for MT-SDT it is stated that the objective is
“Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RACH procedure based and CG-SDT procedure based UL response;
MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.”

This contribution discusses several issues which must be addressed before a complete specification of MT-SDT can be done. The contribution discusses open issues with regards to - among other things - paging, CG-SDT, Resume Cause, SDT-RSRP threshold for MT-SDT and the use of RAI.
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[bookmark: _Ref178064866][bookmark: _Ref117485385]Discussion
1. 
2. 
Paging and CG-SDT
In RAN2#120 it was agreed that:
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
In RAN2#121 it was further agreed that:
Agreement:
1. Include a one-bit indication in paging to trigger MT-SDT.   We will ensure that the CCCH message can be transmitted over CG. 

The reason for why an indication is needed is that the UE must resume SRBs and DRBs that are configured for SDT in order to be able to receive DL data in msg4, msgB or after an initial CG-SDT transmission. 
However, there may be reasons why additional indications in paging would be beneficial. One reason is to enable use of common CG resources, i.e. to enable configuration of the same CG-SDT resources to several UEs without having colliding transmissions.
CG-SDT was specified for MO-SDT in Rel-17. An inherent problem with configured grants is that if the traffic pattern does not match the transmission opportunities, there will be a high overhead in terms of unused but reserved resources. For Rel-17, many applications with longer periodicities are not supported by the available CG-SDT periodicities and are limited to the same periodicities as in connected mode, i.e. a maximum periodicity of 640ms. For MT-SDT, the situation is different. Here a rapid response to the paging is desired which demands short periodicities. However, configuring short CG periodicities will still cause a large overhead in terms of unused CG-SDT resources for the UEs which are waiting to receive a paging message from the gNB. 
A sensible approach to handle the high overhead in terms of resource reservation is to have common CG resources, i.e. enable the same configuration for many UEs. Preferably these would be configured on cell level in SI but could also be done by dedicated signalling in the RRCRelease message where the same configuration is applied by several UEs. This means that several UEs can share a common set of resources, thereby reducing the configured resources that are not used, i.e. reducing the overhead. 
[bookmark: _Toc134734329]Common CG-SDT resources can be configured in SI.
To avoid collisions which could happen for common resources we think that the use of them should be controlled by the network. This would mean that the common resources could be activated or granted to a single UE at any point in time. For MT-SDT the natural way to do this is to have an indication in the paging message. A UE receiving a paging message with “common CG-SDT” indicated can use the common resources given that other conditions, i.e. valid TA, are fulfilled. There also needs to be a way to deactivate the common CG-SDT resources for a specific UE. This could be done using a timer or be signalled in other ways to the UE. With this mechanism, the network can ensure that the common CG-SDT resources are only used by one UE at any point in time, thereby ensuring that no collisions occur.
[bookmark: _Toc134734330]The MT-SDT paging message indicates if a UE can use the common CG-SDT resources.
Similar to the use of the dedicated CG-SDT resources in Rel-17 CG-SDT, the UE needs to be time aligned. As in Rel-17, the resources should be used by stationary UEs with a valid TA. We believe that the mechanism for TA validation for Rel-17 CG-SDT for MO traffic can be reused for shared CG-SDT.
[bookmark: _Toc134734331]Similar TA validation criteria are used for common CG-SDT resources

Resource selection
In Figure 1, our understanding of the basic procedure for selecting the UL response type is shown, including the possibility to have common CG-SDT resources.
[image: Diagram

Description automatically generated]
[bookmark: _Ref124328232]Figure 1 Resource selection for MT-SDT
As shown in Figure 1, the resources to transmit the RRCResumeRequest message or procedure type is done in a similar manner as for MO-SDT, i.e. a RSRP check is performed for MT-SDT after which configured grants are used if available and have valid TA. If not, random access indicating SDT is performed. In RAN2#121, the following agreement was made
1. [bookmark: _Hlk131444430]In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure. Resume cause FFS

In case the UE fails to fulfill the conditions for MT-SDT and initiates a RRCResume procedure to go to connected before receiving the DL data. This must be indicated to the gNB so that it is aware that the UE has not resumed the SDT DRBs and SRBs. We believe that the legacy resume cause “mt-Access “ can be reused for this case and propose 
[bookmark: _Toc134734332]In case the condition for paging triggered MT-SDT is not fulfilled, the UE initiates RRC Resume procedure with Resume cause “mt-Access”.
Another thing which requires some discussion is the RSRP threshold for initiating MO-SDT. One option is to reuse the same threshold that is used in MO-SDT. However, MO-SDT has the threshold mainly to ensure that UL TBs of a desired size can be transmitted reliably. For MT-SDT the main traffic direction is the opposite meaning that the RSRP threshold is set to enable transmissions of DL TBs of a desired size. This may lead to conflicting thresholds and it would be more efficient to configure them separately.

[bookmark: _Hlk124494833][bookmark: _Toc134734327]The objective of RSRP thresholds for MO-SDT and MT-SDT are different. The RSRP threshold for MO-SDT is mainly for UL traffic while the RSRP threshold for MT-SDT is mainly for DL traffic. 
[bookmark: _Toc134734333]The RSRP threshold for MT-SDT is configured separately from the sdt-RSRP-Threshold in Rel-17. 
For the case of selection procedure when the UE wants to make a random access based response (i.e. no CG-SDT resources available) we have provided our view in Annex A.
Distinguish between applications with/without UL response 
The applications supporting MT-SDT can include use-cases where UL response might not be generated at all. Since the time between DL traffic and the eventual UL response is hard to predict, the SDT procedure between UE and gNB can remain indefinitely for applications where there is no UL response or for the applications where the response time is long. These cases might typically be dealt with using a timeout (internal timer) as shown in Figure 2. However, this results in a high energy expenditure.

[bookmark: _Ref117754258][image: ]
[bookmark: _Ref127195960]Figure 2; A case when no UL response is generated.

In these cases, it is beneficial to release the UE immediately after sending the DL data and initiate a new MO-SDT procedure to transmit an eventual UL response to keep energy consumption low.

[bookmark: _Toc118104143][bookmark: _Toc134734328]For MT-SDT applications where the UL response has a long delay, or for cases without UL response, it is beneficial to release the UE immediately after sending DL data. 
Based on this observation, it seems beneficial to configure the expected UL response based on the application or service. This could be done by categorizing the applications based on the DRB or QoS service flow on the RAN-level. For other cases it is expected that the UE has better knowledge of the response pattern upon receiving the DL Data. An indication from the UE could assist the gNB of possible actions (release, delayed release, etc.). Therefore, we make the following proposal.

[bookmark: _Toc134734334]Introduce a release assistance information in RRC that the UE can send to the gNB when it has information about the UL response during an MT-SDT procedure.
Going forward with the above proposal means the UE can send an early indication of whether a UL reply is expected once it receives DL data from the gNB, thereby enabling smarter RRC procedures to save resources and increase end user performance. 
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Conclusion
[bookmark: _Hlk76116627]In the previous sections we made the following observations: 
Observation 1	The objective of RSRP thresholds for MO-SDT and MT-SDT are different. The RSRP threshold for MO-SDT is mainly for UL traffic while the RSRP threshold for MT-SDT is mainly for DL traffic.
Observation 2	For MT-SDT applications where the UL response has a long delay, or for cases without UL response, it is beneficial to release the UE immediately after sending DL data.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Common CG-SDT resources can be configured in SI.
Proposal 2	The MT-SDT paging message indicates if a UE can use the common CG-SDT resources.
Proposal 3	Similar TA validation criteria are used for common CG-SDT resources
Proposal 4	In case the condition for paging triggered MT-SDT is not fulfilled, the UE initiates RRC Resume procedure with Resume cause “mt-Access”.
Proposal 5	The RSRP threshold for MT-SDT is configured separately from the sdt-RSRP-Threshold in Rel-17.
Proposal 6	Introduce a release assistance information in RRC that the UE can send to the gNB when it has information about the UL response during an MT-SDT procedure.
[bookmark: _In-sequence_SDU_delivery]
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Annex A
During RAN2#121 there was some discussions on how RA-SDT resources could be used as a reply to an MT-SDT page. Our view is that the UE should choose one of the options as described in Figure A-1 below.
[image: Graphical user interface
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Figure A-1; Random Access Based selection procedure
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