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1	Introduction
RAN has agreed WI [1] for Mobile Terminated-Small Data Transmission (MT-SDT) with the following objectives:

	Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RA-SDT and CG-SDT as the UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.
Note: Data transmission in DL within paging message is not in scope of this WI.  	



The following was agreed in RAN#120 meeting:

Agreements
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

The following was agreed in RAN#121 meeting:


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. 
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
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 initation 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 further details on MT-SDT procedure.

2	Discussion

It has been agreed that UE can use non-SDT random access resources for accessing the network for an MT-SDT transfer and it is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.  Also the following was agreed:

Agreement: 
8.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)

It can be difficult for the NW to configure conditions that are suitable for both MO-SDT and MT-SDT. In addition, NW may support only MT-SDT, but not MO-SDT. Therefore, it seems simplest that NW can configure different conditions for MT-SDT and MO-SDT initiation. 
Proposal 1: Network can configure RSRP threshold and SSB level RSRP threshold for CG resource for MT-SDT. This can be configured without configuring MO-SDT.
The following was agreed: 


Agreement:
7. In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure. Resume cause FFS


In the above agreement resume cause was left FFS. NW needs to know the resume cause in order the NW can prioritize access attempts between different UEs. Data triggering MT-SDT paging may have different quality of service requirements than data triggering regular paging. Therefore, it would be beneficial for the gNB to know whether the UE is responding for MT-SDT paging or regular paging. When the UE initiates RRC Resume gNB may or may not know whether that UE is responding for MT-SDT paging or regular paging. If the gNB remember which UEs were paged for MT-SDT then resume cause “mt-Access” is sufficient in case condition for paging triggered MT-SDT is not fulfilled and the UE initiates regular RRC Resume procedure. If the gNB does not remember which UEs were paged for MT-SDT then new resume cause is needed. We propose RAN2 to discuss and select from the following options:
Proposal 2: 
Alt 1: In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure with resume cause “mt-Access”.  
Alt 2: In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure with new resume cause indicating that the UE is responding to MT-SDT paging, but MT-SDT condition was not fulfilled.   
UE assistance on RRC state preference during SDT procedure was discussed in Rel-17 [2][3], but it was not agreed. There was some support it and some companies thought that it could be introduced in Rel-18. Therefore, we would like to discuss whether it could be introduced in Rel-18. 
The UE can indicate its RRC state preference in RRC CONNECTED state using UE assistance information procedure. The UE may prefer idle, inactive, connected or outOfConnected. RRC state preference indication seems beneficial from UE power saving perspective also during SDT procedure which may last up to 4 seconds. However connected indication is not needed, because it has been specified that the UE can transmit non-SDT data indication in case non-SDT UL data becomes available for transmission. Also outOfConnected indication would not be needed, because the UE is not in connected state during the SDT procedure. Therefore, we propose the following:
Proposal 3: The UE can indicate its RRC state preference (IDLE or INACTIVE) during SDT procedure using UE Assistance Information procedure.
The following was agreed:

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. 
2. Indication is per UE.  FFS on signalling.  

Above one-bit indication in the paging message can be implemented using common MT-SDT indication for all the UEs in the paging message or indication can be per paging record.  We see benefits in both ways. By using common indication signaling size is decreased. By using indication per paging record UEs can be individually addressed by MT-SDT indication. We propose to adopt both ways.   
Proposal 4: Common MT-SDT indication is introduced in the paging message. If common MT-SDT indication is present in the paging message, then all the addressed UEs supporting MT-SDT initiates MT-SDT procedure
Proposal 5: MT-SDT indication per paging record is introduced in the paging message. If MT-SDT indication is present in the paging record, then the UEs initiates MT-SDT procedure


The following was agreed:

Agreement:
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


To minimize the delay, we think that the UE shall initiate RA-based MT-SDT or regular RRC Resume procedure for responding the paging if next CG occasion is too far in the future.  Time related threshold can be used for deciding when the UE shall use RA-based MT-SDT or regular RRC Resume.
Proposal 6: The UE shall initiate RA-based MT-SDT or regular RRC Resume procedure for responding the paging if next CG occasion is too far in the future.
[bookmark: _Hlk127179354]For REL-17 MO-SDT bearers, CG-SDT configuration and CG-SDT TA validity condition are provided via RRC Release message. Same principle could be used also for MT-SDT. 
Proposal 7: CG-SDT configuration and CG-SDT TA validity condition are provided via RRC Release message for MT-SDT

For REL-17 MO-SDT sdt-RSRP-Threshold is provided via SIB1. Same principle could be used also for MT-SDT.
Proposal 8: RSRP threshold is provided via SIB1 for MT-SDT
3	Conclusion
Based on the discussion the following is proposed:
Proposal 1: Network can configure RSRP threshold and SSB level RSRP threshold for CG resource for MT-SDT. This can be configured without configuring MO-SDT.
Proposal 2: 
Alt 1: In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure with resume cause “mt-Access”.  
Alt 2: In case condition for paging triggered MT-SDT is not fulfilled the UE initiates RRC Resume procedure with new resume cause indicating that the UE is responding to MT-SDT paging, but MT-SDT condition was not fulfilled.   
Proposal 3: The UE can indicate its RRC state preference (IDLE or INACTIVE) during SDT procedure using UE Assistance Information procedure.
Proposal 4: Common MT-SDT indication is introduced in the paging message. If common MT-SDT indication is present in the paging message, then all the addressed UEs supporting MT-SDT initiates MT-SDT procedure
Proposal 5: MT-SDT indication per paging record is introduced in the paging message. If MT-SDT indication is present in the paging record, then the UEs initiates MT-SDT procedure
Proposal 6: The UE shall initiate RA-based MT-SDT or regular RRC Resume procedure for responding the paging if next CG occasion is too far in the future.
Proposal 7: CG-SDT configuration and CG-SDT TA validity condition are provided via RRC Release message for MT-SDT
Proposal 8: RSRP threshold is provided via SIB1 for MT-SDT


Reference
[1] RP-213583, New WI: Mobile Terminated-Small Data Transmission (MT-SDT) for NR, ZTE Corporation
[2] R2-2208987, Report of [AT119-e][301][Sdata] CP Open issues and CR to 38.331 (ZTE), ZTE Corporation
[3] R2-2208218, RRC state preference during SDT procedure, Nokia, Nokia Shanghai Bell







