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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
[bookmark: _Hlk67491470]RAN2 made good progress for SDT feature in the last few meetings (RAN2#112, RAN2#113, RAN2#113bis and RAN2#114) where a significant number of agreements were reached. Some of the relevant agreements in this paper are captured below:
RAN2#113e Agreements:
1. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation
2. 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).   Write an LS to SA3 to explain SDT procedure and agreement.
3. The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)
4. FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed).  Discussion will continue on all three options.
5. FFS: RSRP threshold to select between SDT and non-SDT procedure. 
6. FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made
7. FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG?
8. For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold).  FFS whether the RSRP threshold for carrier selection is specific to SDT)
9. If CG-SDT resources are configured on the selected UL carrier and are valid, then CG-SDT is chosen.  Otherwise,
•	 If 2 step RA-SDT resources are configured on the UL carrier and criteria to select 2 step RA SDT is met, then 2 step RA-SDT is chosen
•	else If 4 step RA-SDT resources are configured on the UL carrier and criteria to select 4 step RA SDT is met, then 4 step RA-SDT is chosen
•	else UE does not perform SDT (i.e. perform non-SDT resume procedure) 
•	 If both 2 step RA-SDT and 4 step RA-SDT resources are configured on the UL carrier, RA type selection is performed based on RSRP threshold. 
-      FFS whether RSRP threshold for RA type selection is common or different for SDT and non SDT.
       FFS what validity includes if we need to deal with CG resource availability delay?

	RAN2#113bis-e Agreements:
1. RSRP threshold is used to select between SDT and non-SDT procedure, if configured (RSRP refers to the same RSRP measured for carrier selection).
1. RSRP threshold to select between SDT and non-SDT procedure is used for both CG-SDT and RA-SDT
1. RSRP threshold to select between SDT and non-SDT procedure is same for both CG-SDT and RA-SDT
1. RSRP threshold for carrier selection is specific to SDT (i.e. separately configured for SDT).  This is optional for the network.  
1. Confirm that cell selection mechanism is not modified 
1. RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT)
1. Data volume threshold is the same for CG-SDT and RA-SDT (can be checked further in stage 3 if we obtain majority support)
8	FFS on the order and missing pieces (e.g. failure, fallback) of the high level procedure.  The details of the procedures are left for stage 3.  FFS on the procedure below, but copied for information.
	A.  Upon arrival of data only for DRB/SRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure is as follows:
	If CG-SDT criteria is met: UE selects CG-SDT. UE initiate SDT procedure
	Else if RA-SDT criteria is met: UE selects RA-SDT. UE initiate SDT procedure
	Else: UE initiate non SDT procedure.

	B. CG-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
FFS 3) CG-SDT resources are configured on the selected UL carrier and are valid

C. RA-SDT criteria is considered met, if all of the following conditions are met,
1) available data volume <= data volume threshold
2) RSRP is greater than or equal to a configured threshold
3) 4 step RA-SDT resources are configured on the selected UL carrier and criteria to select 4 step RA SDT is met; or 2 step RA-SDT resources are configured on the selected UL carrier and criteria to select 2 step RA SDT is met

1. Switching from SDT to non-SDT is supported.
1. FFS Switching from CG-SDT to RA-SDT is not allowed
11	UE switches from SDT to non-SDT in following cases:
-	Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 
-		Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
-	FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times




RAN2#113bis-e Agreements
1	 The UE performs PDCP re-establishment implicitly, i.e. without explicit indication for PDCP re-establishment, when the UE initiates SDT procedure. 
2	As in legacy, whether to support ROHC continuity is explicitly configured by the network. 
3	PDCP duplication is not supported for SDT
4	connected mode DRX is not supported for SDT
5	PHR functionality is supported for SDT.   FFS on PHR procedure
6	SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy


In this contribution, we discuss some aspects of user plane for SDT such as data volume computation, BSR, PHR, UE switching from SDT to non-SDT and BFD/BFR for SDT.

2. User plane Aspects for SDT in NR
Data Volume computation: RAN2 agreed that data volume threshold is employed at the UE to initiate SDT feature. It is preferable that the data volume computation is based on the total amount of data available for SDT RBs (regardless whether data belongs to SRB or DRB) according to some predefined values, for example captured in a new table or reusing some values from the existing tables already defined for buffer size levels of the Rel-16 specification [2].
In RAN2#113bis-e meeting, majority of the companies supported that the data volume used for SDT selection criteria is calculated as the total sum of Buffer Size across SDT RBs.
Proposal 1: Date volume computation for SDT should be based on the total sum of Buffer Sizes across SDT RBs.

BSR information: For SDT, at least the first message (i.e. Message 3 or msgA or CG resource) in the uplink should contain BSR information from the UE so that a network can have a good estimate how much data in the UE’s buffer, and consequently the network can schedule appropriately in the subsequent UL transmissions. In addition, the network may decide to transition the UE to CONNECTED state or keep SDT in INACTIVE state. Therefore, it useful to include existing short BSR in the first UL message, and if needed in the subsequent UL transmissions.
Proposal 2: For SDT, A short BSR information should be included in the first uplink message and if needed for the subsequent UL transmissions in INACTIVE state.

PHR functionality: In RAN2#113bis-e meeting, RAN2 agreed that PHR will be supported for SDT as it is recognised to be beneficial for uplink scheduling of the subsequent data transmissions. However, the details of PHR procedure are still to be discussed. 
As default MAC configuration would be used for SDT procedure and PHR is a part of the default MAC configuration, hence the legacy behaviour can be mostly reused. But some adjustment may be needed when configuring the related parameters. A Single Entry PHR format could only be used for SDT in Inactive state as it has less overhead. In addition, some refinements are also expected for triggering conditions for PHR reporting (as in the current spec) as not all of them are applicable to SDT.
Moreover, as there are different PHR reporting types: Type 1, 2 and 3, it is reasonable to support only Type 1 PHR.  
Proposal 3: For PHR functionality, refine the configuration parameters, reporting type and triggering conditions.

UE switching from SDT to non-SDT: In RAN2#113bis-e meeting, RAN2 discussed whether a UE can switch from SDT to non-SDT if initial UL transmission (in msgA/Msg3/CG resources) fails for a configured number of times, but no agreement was reached. From our point of view, in order to handle the case where there is no response from the network, there should be a fallback mechanism for the UE to initiate to move to connected mode. Hence, a UE should be able to switch from the failed SDT to non-SDT procedure.
Proposal 4: UE switches from SDT to non-SDT when initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times.

Beam Failure Recovery: After RACH procedure, a UE may transmit several messages for both downlink and uplink. In general, the beam that would be used for the subsequent SDT transmissions would be the same as that employed by RACH procedure. However, if this beam fails, it would be beneficial if a UE has a fallback mechanism to recover the beam failure. Another option is to rely on the expiry of the SDT failure detection timer, but this may result in data loss as a UE may move to IDLE state and carry out a cell reselection procedure again. Hence, a beam failure detection (BFD), for example, based on the beam employed by RACH procedure and beam failure recovery (BFR) may be needed to avoid data loss. But BFD and BFR procedures are RAN1 area so RAN2 should send an LS to RAN1.
Proposal 5: RAN2 to send an LS to RAN1 to investigate how to address the beam failure detection (BFD) and beam failure recovery (BFR) for SDT.


3. Conclusions
In this contribution, we have discussed some aspects of user plane for SDT such as data volume computation, BSR, PHR, UE switching from SDT to non-SDT and BFD/BFR for SDT. We have the following proposals:
Proposal 1: Date volume computation for SDT should be based on the total sum of Buffer Sizes across SDT RBs.
Proposal 2: For SDT, A short BSR information should be included in the first uplink message and if needed for the subsequent UL transmissions in INACTIVE state.
Proposal 3: For PHR functionality, refine the configuration parameters, reporting type and triggering conditions.
Proposal 4: UE switches from SDT to non-SDT when initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times.
Proposal 5: RAN2 to send an LS to RAN1 to investigate how to address the beam failure detection (BFD) and beam failure recovery (BFR) for SDT.
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