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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
[bookmark: _Hlk67491470]RAN2 made a good progress for SDT feature in the last few meetings where a significant number of agreements were achieved. Some of the relevant agreements in this paper are captured below:
[bookmark: _Hlk67491715]RAN2#113e Agreements
1	For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network
4	If RACH procedure is initiated for SDT (i.e. RA-SDT initiated), the UE first performs RACH type selection as specified in MAC (i.e. Rel-16). FFS whether threshold is SDT specific or not

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?

In this contribution, we discuss some aspects of user plane for SDT such as RSRP threshold for SDT selection, data volume computation, BSR, DRX monitoring for PDCCH after an uplink data transmission and additional BWP for RA-SDT.

2. Some aspects of User plane for SDT in NR
RSRP threshold for SDT selection: At RAN2#111e meeting, it has been proposed to specify “additional SDT specific” RSRP threshold to determine whether a UE should do SDT or not. In addition, at RAN2#113e meeting, there is an open point of “FFS: RSRP threshold to select between SDT and non-SDT procedure”. There is also an email discussion of this topic in “[POST113-e][501][SDT]” [3]. The main motivation of this threshold is to limit usage of the SDT to UEs with good channel conditions or close to the cell. In other words, as stated in the email discussion the motivation of this threshold is to ensure that link quality is good enough for UL transmission to be successful. However, in our view, we already have a threshold that ensures the UL transmission to be successful in general, that is there is a threshold to select between two different payloads for SDT given by Preamble Group A and B as shown example on Figure 1 below where only one carrier is assumed (i.e. no SUL configured) for simple demonstration. 

[image: ]
Figure 1. Threshold to select between two different payloads for SDT given by Preamble Group A and B.
A payload associated with Preamble Group A would have a lower MCS level than the payload associated with Preamble Group B as shown on Table 1. Therefore, the the payload for Preamble Group A (with lower MCS level) should at least allow the transmission of the CCCH message at the cell edge as the remaining SDT data can be handled by the subsequent small data transmissions. Note that the network knows this message for SDT procedure as resources for SDT and non-SDT are different. Hence, based on the RSRP/Pathloss threshold, a cell edge UE would select Preamble Group A and a non-cell edge UE would select Preamble Group B. 
	Pathloss threshold X1
	 Data threshold Y1
	Preamble group
	MCS Level

	Pathloss < X1
	Data size > Y1
	Group B
	MCS 3

	
	Data size <= Y1
	Group A
	MCS 1

	Pathloss > =X1
	Data size <= Y1 
	Group A
	MCS 1


    Table 1. Example of Preamble Group A and B selection and their associated MCS levels.
If there is a transmission failure for either groups (Group A or B), there is a mechanism to handle the failure as discussed in the email discussion “[Post113-e][503][SDT] T319 cell reselection” [4], or as also addressed in Q15 of the email discussion “[POST113-e][501][SDT]” [3] where switching to non-SDT is proposed after initial SDT has failed for a number of consecutive times.
Furthermore, there is also a threshold for RA-Type selection in case 4-step and 2-step RACHs are configured in the same BWP. In this case, 4-step RACH can be used at the cell edge while 2-step RACH can be applied other areas of the cell.
Another aspect is whether the proposed RSRP threshold is applicable to all types of cells, e.g. small and large cells. For small cells, it should be noted that the proposed threshold is not applicable as a UE is not power limited in the uplink.
Based on the above analysis, there is no strong motivation to support SDT specific RSRP threshold to select between SDT and non-SDT procedure. As RAN2 agreed, the only threshold that is needed is data volume threshold.

Observation 1: There is no strong motivation to support SDT specific RSRP threshold to select between SDT and non-SDT procedure. 
Proposal 1: SDT specific RSRP threshold to select between SDT and non-SDT procedure is not supported. 

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 (regardless whether data belongs to SRB2 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 MAC specification [2].
Proposal 2: Date volume computation should be based on the total amount of data available for SDT according to some predefined values.

BSR information: For SDT, at least the first message (i.e. Message 3 or msgA) 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.
Proposal 3: For SDT and RA-based scheme, at least the first message (Message 3 or msgA) in the uplink should contain a BSR information from the UE so that the network can decide whether to transition the UE to CONNECTED state or keep SDT in INACTIVE state.

DRX: In Rel-16, a number of aspects were discussed in NB-IoT, but were not considered, e.g. monitoring for downlink application layer ACK. After an uplink transmission, a timer is started where the UE monitors PDCCH for any potential downlink application layer ACK. The delay in receiving the application layer ACK depends on the service and can be a few hundreds of ms. In the interest of power saving, it is therefore beneficial if the UE can perform DRX during this PDCCH monitoring period in RRC_INACTIVE state. 
Proposal 4: A UE can be configured to perform DRX when monitoring PDCCH for subsequent SDT in RRC_INACTIVE state.

BWP for RA-SDT: An additional BWP has been proposed for CG-SDT when using CG resources [5]. Similarly, there are proposals to specify an additional “configurable” BWP also for RA due to limited capacity of the initial BWP in some cases. In addition, it has been discussed that a UE in Idle/Inactive state to receive some network transmissions such as Positioning and MBS in addition to SDT, without moving to connected state. Hence, we also think an additional BWP (for both DL and UL) could be configured for the UEs performing RA-SDT procedure.
Observation 2: An additional “configurable” BWP (DL and UL) is needed in order to increase the capacity of SDT and Positioning in INACTIVE state. 
Even if a UE is configured with an additional BWP, a UE should still receive some transmissions on the initial BWP due to monitoring of, e.g. paging, SIB1, and able to start initial access procedures. Hence, some coordination will be necessary how a UE moves between the initial BWP and the additional BWP associated with RA-SDT resources.
Furthermore, if a UE can receive some network transmissions in Idle/Inactive state without moving to connected state, such as Positioning, MBS and SDT, it is important to have a unified design for these different features. The additional BWP associated with RA-SDT resources must be a BWP that can also be used for other features such as Positioning and MBS, in order to reduce the complexity and power consumption at the UE.
One essential design requirement is that the additional BWP should configured in such a way that it overlaps with the initial BWP operating with the same numerology, i.e. for both DL and UL. This way, a UE can still monitor the initial BWP, e.g. paging, SIB1, and able to start initial access procedures, without switching to another BWP or without interrupting other services such as SDT, MBS and Positioning. This design requirement will also resolve the issue with TDD case as the additional BWP overlaps (i.e. contains) the bandwidth of the initial BWP.
In order to progress the additional BWP, RAN2 should send an LS to RAN1 to design layer 1 aspects (e.g. CORESET and search space monitoring, switching).
Proposal 5: An additional “configurable” BWP (DL and UL) should be supported for RA-SDT
· The additional BWP should overlap with the initial BWP operating with the same numerology
· If agreed, RAN2 should send an LS to RAN1 to design layer 1 aspects (e.g. search space monitoring, switching) for UEs in INACTIVE state.

3. Conclusions
In this contribution, we have discussed some aspects of user plane for SDT such as RSRP threshold for SDT selection, data volume computation and DRX monitoring for PDCCH after an uplink data transmission, and we have the following observation and proposals:
Observation 1: There is no strong motivation to support SDT specific RSRP threshold to select between SDT and non-SDT procedure. 
Proposal 1: SDT specific RSRP threshold to select between SDT and non-SDT procedure is not supported. 
Proposal 2: Date volume computation should be based on the total amount of data available for SDT according to some predefined values.
Proposal 3: For SDT and RA-based scheme, at least the first message (Message 3 or msgA) in the uplink should contain a BSR information from the UE so that the network can decide whether to transition the UE to CONNECTED state or keep SDT in INACTIVE state.
Proposal 4: A UE can be configured to perform DRX when monitoring PDCCH for subsequent SDT in RRC_INACTIVE state.

Observation 2: An additional “configurable” BWP (DL and UL) is needed in order to increase the capacity of SDT and Positioning in INACTIVE state. 
Proposal 5: An additional “configurable” BWP (DL and UL) should be supported for RA-SDT
· [bookmark: _GoBack]The additional BWP should overlap with the initial BWP operating with the same numerology
· If agreed, RAN2 should send an LS to RAN1 to design layer 1 aspects (e.g. search space monitoring, switching) for UEs in INACTIVE state.
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