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1. [bookmark: _Toc18404533][bookmark: _Toc18403966][bookmark: _Toc18413600]Introduction
In this document, we discuss the user plane open issues for the overall MT-SDT procedure and propose a way forward to finalise the details of MT-SDT
2. MT-SDT RACH resources
At RAN2#121, it was agreed that during the subsequent data transfer phase, (i.e., RACH triggered due to SR), UE uses only the non-SDT RACH resources (i.e., same as Rel-17 SDT). Further, it has also been agreed that the procedure for RRCResume for MT-SDT initiation will be specified as a separate procedure without checking for the availability of UL data within this procedure. However, the understanding is that if at any point before resume procedure is initiated, there is UL data, the UE can always initiate MO procedure instead of MT procedure. 
This means, the only open issue is which RACH resources should be used for the initial RACH (i.e. RACH before CCCH message). 

The UE behaviour for MT-SDT (i.e., after receiving mt-SDT indication in paging) is as follows: 
· Case 1: If there is pending UL data which is not mapped to SDT RBs: 
· The UE initiates normal resume procedure. 
· Non-SDT RACH resources are used for initial RACH. 
· Case 2: If there is pending UL data which is mapped to SDT RBs: 
· The UE may initiate MO-SDT based resume procedure
· Resume Cause is set according to the information provided by NAS
· SDT-RACH resources are used for initial RACH
· Case 3: If there is no pending UL data:
· The UE may initiate MT-SDT based procedure
· Resume Cause is set to mt-SDT
· RAN2 needs to discuss which RACH resources are to be used in this case for initial RACH

Observation 1: When there is pending UL data available at the time of initiation of resume procedure (regardless of whether or not paging message (with or without mt-SDT indication) is received in DL), the RACH resource to be used is already clear  

Then, the only open issue is the UE behaviour when there is no pending UL data at the time of initiating RACH procedure. Then, the question remains why the UE should use SDT-RACH resources in this case (since there is no UL data available). The only corner case that may be relevant here is that the UL data arrives after resume procedure is initiated but before RACH is sent by MAC. However, this case still falls under Case 1/Case 2. From interoperability perspective, the network doesn’t know about the resume procedure until RACH is sent. So, the internal UE behaviour regarding what happens if some new data arrives at the UE between the RRC and MAC procedures need not be specified/optimised in the specifications, but can be left to UE implementation. 
Thus, during MT-SDT procedure, the network need not be informed about SDT indication using RACH resources (since the resume cause explicitly indicates this). Further, one of the motivations for including the mt-SDT indication explicitly in the resumeCause is to avoid the dependency between MO-SDT and MT-SDT (specifically to decouple the MT-SDT from the RACH partitioning). Based on this, the following observations and proposal are made: 

Observation 2: When MT-SDT procedure is initiated, the network already knows the SDT cause from the resumeCause and including explicit resumeCause for mt-SDT avoids the inter-dependency between the RACH partitioning feature and the MT-SDT feature

Observation 3: If there is UL data at any point before sending RACH, the UE is allowed to initiate an MO procedure and any internal modelling within the UE prior to the RACH message being sent need not be modelled in detail in the specifications

Proposal 1: For initial RACH during MT-SDT, non-SDT RACH resources should be used. 

With the proposal 1, also considering the agreement made in the previous meeting that “for RACH during subsequent data transfer (i.e. RACH triggered due to SR), UE uses only the non-SDT RACH resources”, it can be observed that the RACH partition with smallData set to True is only applicable for the RACH triggered for MO RA-SDT.

Proposal 2：For the RACH partition with smallData set to True, consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for MO RA-SDT.

Since different behaviour will be required in MAC for MO-SDT and MT-SDT, MAC should be informed whether the SDT is triggered for MT-SDT.
Proposal 3: MAC should be informed whether the SDT is triggered for MT-SDT.
3. CG-SDT selection
The following agreement has been agreed in previous meeting.
1. Include a one-bit indication in paging to trigger MT-SDT.   We will ensure that the CCCH message can be transmitted over CG. 
According to the highlight text below in MAC, UE can initiate CG-SDT only in the case that there is RB that “having data available for transmission, configuredGrantType1Allowed, if configured, is configured with value true for the corresponding logical channel”. However, for MT-SDT, it is very much likely that only CCCH has data available.
--------------------------------- From 38.321 --------------------------------
The MAC entity shall, if initiated by the upper layers for SDT procedure:
1>	if the data volume of the pending UL data across all RBs configured for SDT is less than or equal to sdt-DataVolumeThreshold; and
NOTE:	For SDT procedure, the MAC entity also considers the suspended RBs configured with SDT for data volume calculation. It is up to the UE's implementation how the UE calculates the data volume for the suspended RBs. Size of the CCCH message is not considered for data volume calculation
1>	if the RSRP of the downlink pathloss reference is higher than sdt-RSRP-Threshold; or
1>	if sdt-RSRP-Threshold is not configured:
2>	if the Serving Cell is configured with supplementary uplink as specified in TS 38.331 [5]; and
2>	if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
3>	select the SUL carrier.
2>	else:
3>	select the NUL carrier.
2>	if CG-SDT is configured on the selected UL carrier, and TA for CG-SDT is valid according to clause 5.27.2 in the first available CG occasion for initial CG-SDT transmission with CCCH message according to clause 5.8.2; and
2>	if, for each RB having data available for transmission, configuredGrantType1Allowed, if configured, is configured with value true for the corresponding logical channel; and
2>	if at least one SSB configured for CG-SDT with SS-RSRP above cg-SDT-RSRP-ThresholdSSB is available:
3>	indicate to the upper layers that the conditions for initiating SDT procedure are fulfilled;
3>	perform CG-SDT procedure on the selected UL carrier according to clause 5.8.2.
--------------------------------- From 38.321 --------------------------------
To ensure the CCCH message can be transmitted over CG in MT-SDT, RRC should inform MAC the reason for the trigger of SDT (i.e. MT-SDT or MO-SDT), and UE should skip this condition (i.e. “for each RB having data available for transmission, configuredGrantType1Allowed, if configured, is configured with value true for the corresponding logical channel”) in case the SDT is triggered as MT-SDT.
Proposal 4: For the SDT triggered as MT-SDT, UE should skip the condition “if, for each RB having data available for transmission, configuredGrantType1Allowed, if configured, is configured with value true for the corresponding logical channel”.

4. [bookmark: _Toc18403976][bookmark: _Toc18404543][bookmark: _Toc18413612]Conclusion and proposals
The following observations/proposals are made: 
-  For RACH resources during MT-SDT
Observation 1: When there is pending UL data available at the time of initiation of resume procedure (regardless of whether or not paging message (with or without mt-SDT indication) is received in DL), the RACH resource to be used is already clear  

Observation 2: When MT-SDT procedure is initiated, the network already knows the SDT cause from the resumeCause and including explicit resumeCause for mt-SDT avoids the inter-dependency between the RACH partitioning feature and the MT-SDT feature

Observation 3: If there is UL data at any point before sending RACH, the UE is allowed to initiate an MO procedure and any internal modelling within the UE prior to the RACH message being sent need not be modelled in detail in the specifications

Proposal 1: For initial RACH during MT-SDT, non-SDT RACH resources should be used. 
Proposal 2：For the RACH partition with smallData set to True, consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for MO RA-SDT.
Proposal 3: MAC should be informed whether the SDT is triggered for MT-SDT.

-  Allowing CCCH message in CG-SDT resource
Proposal 4: For the SDT triggered as MT-SDT, UE should skip the condition “if, for each RB having data available for transmission, configuredGrantType1Allowed, if configured, is configured with value true for the corresponding logical channel”.
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