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1 Introduction 
In the WID of e NR small data transmissions in INACTIVE state, the following objectives about CG based small data transmission (SDT) is included [1]. 
	· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid

· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state by including a CCCH message in the first UL message [RAN2]

· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]


In the RAN2#111-e meeting, we started the discussion for the UE in RRC_INACTIVE state to transmit infrequent (periodic and/or non-periodic) and small data without resume to RRC_CONNECTED state. The following agreements were achieved that RACH based SDT (including 2-step RACH based SDT and 4-step RACH based SDT) and CG based SDT are supported, as is listed below [2]. 
RAN2#111e Agreement:
· Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  

· RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority

· From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).

· The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE

· Small data transmission is configured by the network on a per DRB basis

· Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT

· UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 

· When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  
In RAN2#112e, the issue “pre-configured PUSCH resources (e.g. CG type 1) based SDT” discussion was launched in detail, and following agreements were made [3]:
RAN2#112e Agreement:
· The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 

· The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed

· A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.

· The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)

· The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  

· From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message

· A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.  
There is a current ongoing email discussion focusing on the open issues of the CG based SDT to follow-up [4], we further provide our considerations on the remaining issues in this contribution. 
2 Discussion 
2.1 TA validation and TAT expiry handling in CG-SDT 
TA validation is one of the import issues in SDT, e.g. for CG validation in CG-SDT, and has been discussed in previous meetings. It is agreed that a new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE state should be introduced and we should introduce a TA validation mechanism for SDT based on RSRP change [4]. 
TA validation one of the necessary conditions of CG-SDT, for the TAT expiration means that the CG resources are invalid. A TA timer should be configured by the gNB for the CG(s), and the TA timer would start when the UE transit into RRC_INACTIVE state from RRC_CONNECTED state. The TA timer configuration may be sent to the UE via signalling RRCRelease. When data of SDT-DRB arrives, the UE shall check whether the TA timer, if the TA timer expires, the CG resources are determined to be invalid. Then the UE should release the CG resources. 
Observation 1
When the TA timer expiration occurs, the UE should chose to perform RA-SDT or initiate random access and enter RRC_CONNECTED state. 
There is a scenario that the TA timer may expires during the CG_SDT procedure, i.e. during the initial UL transmission of the CG-SDT, and the CG invalidation may lead to UL transmission failed. In this case, we should release the CG resources. If the response from the gNB indicating that the initial transmission is succeed then the UE shall not terminate the ongoing UL transmission. If there is not any response received, then the UE shall terminate the ongoing UL transmission, and perform RA-SDT or to RACH and retransmit the UL data. 
Proposal 1
For the case the TA expires during the ongoing UL transmission, the UE shall determine whether to terminate the ongoing UL transmission depend on whether there is response indicating the successful transmission received. 
In the previous discussions, we proposed that multiple CG resources should be supported, and multiple BWP is suggested to be supported in the SDT procedure. Then the problem of TAT configuration on multiple CGs is raised. For the TA timers for CG resources are configured when the UE is in RRC_CONNECTED state, e.g. send the configuration in the RRCRelease message, and is started upon the RRC release. Therefore, we hold the point that the TA should be per RRC connection for the CGs. For example the CGs in on BWP should maintain the same TA timers, and CGs on different BWPs should be configured with different TA timers. 
Proposal 2
TA timer configuration should be per RRC connection for the multiple CGs, e.g. per BWP. 
· CGs on the same BWP should be configured with the same TA timer
· CGs on different BWPs should be configured with different TA timer 
2.2 SSB selection and CG configuration
For the CG-SDT procedure, the SSB evaluation is to be performed before initiating the initial transmission. The issue is discussed in the previous discussions and it is concluded that if none of the SSBs’ RSRP threshold of CG-SDT criteria in the type selection phase, UE should select RA-SDT if RA-SDT criteria is met [5]. 
It is also proposed that when UE is configured to perform SDT using configured grant but if none of the SSB’s RSRP is above the RSRP threshold then the UE cannot use any of the configured grant resources that are associated with corresponding SSB beams. In this case, we suggest to perform RA-SDT if RA-SDT criteria is satisfied. In addition to sending UL data via the RA-SDT procedure, we may request CG reconfiguration from the gNB. With the CG reconfiguration, the UE may adjust the association between the SSBs and the CGs. In another hand, we may release the CGs that there is no SSBs with RSRP above the pre-configured threshold and request new CGs from the gNB through the RA-SDT. 
Observation 2
The CGs with no SSBs’ RSRP above the pre-configured threshold should be released. 
Besides the cases mentioned above, there is scenario that there is data suitable to be transmitted with CG-SDT, e.g. periodical, but there is no suitable CGs or there is no CGs configured. Then the UE may perform RA-SDT and send the data and CG request including traffic characteristics, e.g. periodicity and payload size, to the gNB. Then the gNB sends the CG resources to the UE, may be included in the RRCRelease message. With the CG resources, the UE shall perform UL transmission through CG-SDT. 
Proposal 3
In the CG-SDT, when there is no SSB with RSRP above the pre-configured, the UE should perform RA-SDT if the criteria of the RS-SDT criteria is met, and request CG reconfiguration from the gNB. 
In another case, if there is subsequent data arrives before the RA-SDT, we may request dynamic grant during the RA-SDT procedure. Then perform SDT with the dynamic grant configured. 
Proposal 4
UE should be able request dynamic grant for subsequent data transmission during the initial RA-SDT procedure. 
2.3 Multiple BWPs support 
In the previous RAN2 discussions, we agreed to configure CG-SDT resource on separate SDT BWP. And the issue of whether multiple BWPs should be supported for CG-SDT. 
As is mentioned in this contribution above, the TA timer should be configured per BWP. In this case, the TA expiration of the BWP means the CGs on the BWP shall not be valid to perform CG-SDT. In another hand, the CGs configured in one BWP is not flexible for the CG-SDT performed on the BWP may lead to congestion. In this case, we suggest to introduce multiple BWPs supporting for CG SDT. 
Proposal 5
Multiple BWPs support would be beneficial for the CG-SDT. 
2.4 Support of the unlicensed band 
It is indicated in the SDT WI that the solutions designed for the licensed frequency are reused for the unlicensed frequency, if applicable. And it is being discussed in the ongoing post RAN2#115e email discussion that the CG configurations and UE behaviours are quite different between the licensed band and the unlicensed band, e.g. Channel access, LBT failure handling, etc. [6]. 
For the CG configuration mechanism in licensed band cannot be reused for the unlicensed band, and so is the RRC configuration. This means that there would be many issues to be discussed for the CG-SDT in unlicensed band. For the ending of the Rel-17 discussion and the time stringent, we should focus on the licensed band issues, and postpone the unlicensed band issues to Rel-18. 
Proposal 6
We should postpone the CG-SDT discussion on unlicensed band to Rel-18. 
3 Conclusion
Observations and proposals from the above discussion are copied below. 
TA validation and TAT expiry handling in CG-SDT

Observation 1
When the TA timer expiration occurs, the UE should chose to perform RA-SDT or initiate random access and enter RRC_CONNECTED state. 

Proposal 1
For the case the TA expires during the ongoing UL transmission, the UE shall determine whether to terminate the ongoing UL transmission depend on whether there is response indicating the successful transmission received. 

Proposal 2
TA timer configuration should be per RRC connection for the multiple CGs, e.g. per BWP. 
· CGs on the same BWP should be configured with the same TA timer

· CGs on different BWPs should be configured with different TA timer 
SSB selection and CG configuration

Observation 2
The CGs with no SSBs’ RSRP above the pre-configured threshold should be released. 

Proposal 3
In the CG-SDT, when there is no SSB with RSRP above the pre-configured, the UE should perform RA-SDT if the criteria of the RS-SDT criteria is met, and request CG reconfiguration from the gNB. 

Proposal 4
UE should be able request dynamic grant for subsequent data transmission during the initial RA-SDT procedure. 

Multiple BWPs support

Proposal 5
Multiple BWPs support would be beneficial for the CG-SDT. 
Support of the unlicensed band
Proposal 6
We should postpone the CG-SDT discussion on unlicensed band to Rel-18. 
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