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1. Introduction 
RAN2 made a good progress for SDT feature in the last few meetings (RAN2#112, RAN2#113 and RAN2#113bis) where a significant number of agreements were achieved. Some of the relevant agreements in this paper are captured below:
RAN2#113e Agreements

4
For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e. dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3.
RAN2#113bis-e Agreements:

1
CG-SDT resources can be configured at the same time on NUL and SUL 

2
Implicit release of CG-SDT resource is not supported

3
UE start a window after CG/DG transmission for CG-SDT. FFS whether to design a new timer or to reuse an existing timer.

4
Support retransmission by dynamic grant for CG-SDT. 

5
Support multiple HARQ processes for uplink CG-SDT. 

6
CG resource availability delay is not considered as a criterion for CG validation.

7
UL carrier selection is performed before CG-SDT selection

8
FFS CG-SDT resource can be configured on BWPs other than initial BWP
In this contribution, we discuss some aspects of the SDT relating to CG-based scheme, including CORESET and Search space for CG-SDT, ACK feedback indication in DCI, configuration of CG resources on an additional BWP in RRC_INACTIVE state.
2.  CG-based SDT
CORESET and Search space for CG-SDT: RAN2 agreed that the subsequent data transmission for SDT can use the CG resource or dynamic grant (DG). Therefore, after first transmission of SDT in CG resource, a UE has to monitor PDCCH search space for scheduling retransmissions and acknowledgement feedback. The PDCCH search space and its associated CORESET must be configured in advance. 
A search space based on a UE specific search space (USS) and CORESET can be configured via RRC Release (i.e. when a UE moves from RRC connected to RRC Inactive). In this case, a UE can monitor a DCI addressed either SDT-C-RNTI or SDT-CS-RNTI depending on the final decision of the CG RNTI. 
Regarding the CG RNTI, it should be named differently than legacy C-RNTI as C-RNTI is always associated when a UE is in connected state. This will improve the readability and structure of the specifications. Hence, the CG RNTI could be renamed as SDT-C-RNTI or SDT-CS-RNTI. In this case, SDT-C-RNTI/SDT-CS-RNTI will only be added where it is relevant in the Rel-17 specification. 

Proposal 1: A UE specific search space (USS) and its associated CORESET can be configured via RRC Release (i.e. when a UE moves from RRC connected to RRC Inactive) for CG-SDT. 
Proposal 2: For CG-SDT, A UE shall monitor the SDT-C-RNTI or SDT-CS-RNTI, to improve the readability and structure of the specifications. 

ACK feedback indication in DCI: Explicit L1 ACK feedback has been discussed in the last meeting where the main justification is to terminate the CG-SDT procedure similar to LTE PUR, and also to avoid unnecessary monitoring of the PDCCH. However, some companies argued that it is not necessary because we can rely on implicit ACK by receiving other DL messages/DCI similar to NR Rel-15. For implicit ACK in Rel-15 CG, a UE starts configuredGrantTimer after transmitting the uplink PUSCH and waits to receive a DL retransmission grant addressed to CS-RNTI before the timer expires. If the timer expires it is assumed ACK. In our view, it is reasonable to reuse the legacy configuredGrantTimer. This timer can be configured via RRC Release (i.e. when a UE moves from RRC connected to RRC Inactive). However, if majority of the companies prefer explicit ACK, it is also acceptable.
Proposal 3: RAN2 to discuss whether explicit L1 ACK feedback or implicit L1 ACK feedback (reusing the legacy configuredGrantTimer) to be supported for CG-SDT.
BWP for CG: Rel-16 supports one or more CG configurations for PUSCH transmissions in a bandwidth part (BWP) of a serving cell, at least for different services/traffic types and/or for enhancing reliability and reducing latency for the same UE in RRC_CONNECTED state. Although CG Type 1 and 2 are supported in NR, only CG Type 1 is agreed for small data transmissions (SDT) in RRC_INACTIVE state.
As agreed by RAN2, small data transmission with RRC message is supported as baseline for both RA-based and CG based schemes. In addition, RAN2 agreed that a UE can transmit and receive multiple UL and DL packets as part of the same SDT mechanism and without transitioning a UE to RRC_CONNECTED state.
For CG configurations used during RRC_INACTIVE state, a UE should be configured with CG resources when moving from RRC_CONNECTED state to RRC_INACTIVE state, that is providing the configured CG resource within the RRCRelease message, and it is valid only within the same serving cell.
In addition, configured CG resource can be released, modified or reconfigured during RRC_INACTIVE state, by employing the RRCRelease message, and it is valid only within the same serving cell.
Furthermore, if a UE becomes unsynchronized in the uplink due to expired TAT, the configured CG resource should be automatically released. Storing the configuration CG resource for later usage after expired TAT is not needed as mechanism of reconfiguration during RRC_INACTIVE state is available anyway.
One important issue is where configured CG resource is configured for a UE in RRC_INACTIVE state. Currently a UE can only receive or transmit on the initial BWP during RRC_INACTIVE state. In the email discussion prior to this meeting [3], three options were captured for selection of the preference as follows:
Question5: Which option do companies prefer for the CG-SDT configuration with regards to BWP?

· Option1: CG-SDT resource can only be configured on initial BWP.

· Option2a: CG-SDT resource can be configured on BWPs other than initial BWP.

· Option2b: CG-SDT resource can be configured on BWPs other than initial BWP for FDD and only if the CG-SDT BWP includes initial BWP for TDD. 
It is highlighted that Option 1 has a drawback of limited capacity for SDT due to smaller bandwidth of the initial BWP, hence an additional flexible BWP allocation may be needed for SDT CG resource. Conversely, Option 2 (2a or 2b) increases the capacity but may introduce extra complexity and power consumption for a UE in RRC_INACTIVE state. However, based on the current trend that a UE in Idle/Inactive state to receive some network transmissions such as MBS and Positioning, in addition to SDT, without moving to connected state, it is important to go for Option 2 where an additional BWP (for both DL and UL) is configured for the UEs.
Even if a UE is configured with an additional BWP, a UE should still transmit and receive 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 CG-SDT resources.

Furthermore, if a UE is able to receive some network transmissions in Idle/Inactive state without moving to connected state, such as MBS, Positioning and SDT, it is important to have a unified design for these different features. The additional BWP associated with CG-SDT resources must be a BWP that can also be used for other features such as MBS and Positioning, in order to reduce the complexity and power consumption at the UE.
One essential design requirement is that the additional BWP could configured in such a way that it overlaps with the initial BWP operating with the same numerology, i.e. for both DL and UL, as shown on Figure 1. 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, since in TDD, the initial DL and UL BWPs are paired on the same spectrum. Hence Option 2b is preferred to be supported.
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            Figure 1. Additional BWP overlaps with the initial BWP (operating with the same numerology)
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 4: An additional “configurable” BWP (DL and UL) should be supported for CG-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 the SDT relating to CG-based scheme, including CORESET and Search space for CG-SDT, ACK feedback indication in DCI, configuration of CG resources on an additional BWP in RRC_INACTIVE state. We have the following proposals:

Proposal 1: A UE specific search space (USS) and its associated CORESET can be configured via RRC Release (i.e. when a UE moves from RRC connected to RRC Inactive) for CG-SDT. 
Proposal 2: For CG-SDT, A UE shall monitor the SDT-C-RNTI or SDT-CS-RNTI, to improve the readability and structure of the specifications. 
Proposal 3: RAN2 to discuss whether explicit L1 ACK feedback or implicit L1 ACK feedback (reusing the legacy configuredGrantTimer) to be supported for CG-SDT.
Proposal 4: An additional “configurable” BWP (DL and UL) should be supported for CG-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.
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