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1 Introduction

The work item on small data transmission (SDT) was approved in [1]. The WI contains two main objectives targeted to enable small data transmissions in RRC_INACTIVE state using RACH-based sand CG-based (transmission using pre-configured PSUCH resources) as follows:
	· For the RRC_INACTIVE state:

· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):

· General procedure to enable transmission of small data packets from INACTIVE state (e.g. using MSGA or MSG3) by including a CCCH message in the first UL message [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 

· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
· 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]


 RAN4 is tasked to specify the RRM core requirements for SDT for both schemes, if needed. In this contribution both schemes are discussed and potential RRM impact identified. 
2 Discussion

The overall procedure for performing SDT is depicted in Figure 1. 
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Figure 1 Overall SDT procedure
2.1 RACH based SDT
The RACH based SDT can be performed based on both 4-step RA and 2-step RA (introduced in release 16). 
In 4-step RA, the small data (SD) is multiplex with the RRCResumeRequest in the same MAC PDU in Msg3. Upon receiving the small data transmission, the gNB may either choose to keep the UE in RRC_INACTIE state or move the UE to RRC_CONNECTED state. Similarly, in 2-step RA, SD is multiplexed with the RRCResumeRequest in MsgA and in response to that the gNB may choose to keep the UE in RRC_INACTIVE or move the UE to RRC_CONNECTED state. 

RAN4 has defined RRM requirements for both 4-step RA and 2-step RA in clause 6.2.2.2 and 6.2.2.3 respectively in [2]. As shown in the lower part of Figure 1, the UE selects a RA type based on a RSRP threshold. In Rel-16, the decision on which type of RA procedure to adopt is described in clause 5.1.1 of TS 38.321. More specifically, msgA-RSRP-ThresholdSSB is used to select between 4-step RA and 2-step RA. 
Clause 6.2.2. contains detailed requirements on UE behavior for both contention based RA and non-contention based RA when transmitting preamble, receiving RA response and when not receiving RA response when 4-step based RA is applied. Likewise, clause 6.2.2.3 contains requirements for both contention based RA and non-contention based RA and UE behavior when transmitting MsgA, receiving MsgB and when not receiving MsgB. It also contains rules for selecting a MsgA PRACH and in associated with that, also transmitting MsgA PSUCH, when receiving MsgB the rules for sending ACK and rules for performing fallback to the 4-step RA. Moreover, requirements also contain reference to the formula used for calculating the PRACH transmission power as defined in TS 38.213 as well as references to TS 38.321 specifying the procedure for selecting PRACH occasion. In principle these procedures may not be affected by SDT and therefore most likely the current requirements should be applicable for SDT transmission. But since RAN2 design is not finalized so RAN4 needs to wait for RAN2 final agreements to conclude on RACH based SDT requirements.
Based on the discussions above, it is observed that the most of existing RRM requirements can be reused for SDT, however RAN4 may have to update certain references to RAN2 specification which are affected by SDT. 
· Observation #1: Most of the existing random access requirements are likely to be reused for RA-SDT and few references might also need updates.

· Proposal #1: RAN4 should wait for RAN2 final agreements on RA-SDT before drawing conclusion on the corresponding RAN4 requirements.

2.2 CG based SDT
The use of CG-SDT (or SDT in general) is conditioned on RSRP measurement and data volume, see Figure 1. Thereafter another condition is checked to select between NUL- and SUL based SDT which is also based on RSRP. RAN1 and RAN2 are currently discussing whether there can be multiple SSB to CG associations and whether UE needs to perform any selection before carrying out the SDT transmission. Moreover, for the subsequent transmission using the preconfigured resources the UE needs verify that the TA associated with the CG resources is still valid. According to RAN2 discussions, the TA is validated using TAT timer and RSRP change. The TA validation part based on RSRP measurement has RRM impact. It is noted that TA validation requirements were also defined LTE cat-M/NB-IoT PUR requirements by RAN4. Our view is to define the requirements for CG based SDT based on same the same principle which has been used for defining cat-M/NB-IoT requirements. Obviously the CG-SDT requirements should be complemented with  NR specific issues.

In addition, RAN2 is discussing retransmissions and HARQ operation for CG-SDT as well as release of CG resources. Since there is no agreement to have any L1 ACK feedback yet, we do not see any RRM impact due to these higher layer aspects.

Based on the discussions above, RRM impact due to TA validation before CG-SDT transmission is identified and more detailed discussions are needed in this area.
· Observation #2: TA for CG based SDT is validated based on TAT timer and RSRP change. 

· Observation #3: TA validation for CG based SDT is similar to the TA validation for PUR for Cat-M and NB-IoT. 

· Proposal #2: RRM impact due to TA validation is identified for CG-SDT. 
3 Summary

In this contribution, we have discussed SDT transmission based on RA-SDT and CG-SDT to identify potential RRM impact. Based on the discussions, following observations and proposals are made:
· Observation #1: Most of the existing random access requirements are likely to be reused for RA-SDT and few references might also need updates.

· Proposal #1: RAN4 should wait for RAN2 final agreements on RA-SDT before drawing conclusion on the corresponding RAN4 requirements.

· Observation #2: TA for CG based SDT is validated based on TAT timer and RSRP change. 

· Observation #3: TA validation for CG based SDT is similar to the TA validation for PUR for Cat-M and NB-IoT. 

· Proposal #2: RRM impact due to TA validation is identified for CG-SDT. 
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