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1. [bookmark: _Toc18413600][bookmark: _Toc18403966][bookmark: _Toc18404533]Introduction
As progressed according to the plan, the WID for SDT enters into its RAN4 stage with the following objective [1]:
· Specify RRM core requirements for small data transmission in RRC_INACTIVE, if needed [RAN4]
In addition, two LSs from RAN1 have been sent to RAN4 with the latest updates in RAN1 [2][3]. It was agreed in principle that TA validation for SDT will be SSB RSRP based, though there are still some detailed open issues pending on further discussions. Under this agreement, we propose a framework for specifying SDT RRM requirements for TA validation in this contribution.
2. Overall procedure for SDT
In general, SDT supports small data transmissions in RRC_INACTIVE state in two different SDT schemes developed by RAN2: 
· RA-SDT: This involves RACH procedure and UE may use this to transmit small data packets when the UE is not synchronised
· CG-SDT: Transmission happens over configured grant type-1 resources in INACTIVE state when the UE is synchronous (i.e. has a valid TA)
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Figure 1: Overall procedure for RA and CG-SDT
For RA-SDT the procedure follows the existing RRC Resume procedure and hence no new RRM requirements are foreseen. 
Proposal 1: RAN4 does not introduce any new RRM requirement for RA-SDT mode.
However, for CG-SDT, UE has to be ensured that SDT transmissions happen only when the UE has a valid TA, hence, RAN4 needs to introduce new RRM requirements to ensure the validity of the TA for the same serving cell, which is further discussed in section 3. 
Proposal 2: RAN4 to introduce new RRM requirements to ensure the validity of the TA for CG-SGT mode.
3. TA validation requirements for CG-SDT
Since CG-SDT is supported over configured grant resources in INACTIVE, and the timing advance for the UE is not updated whilst the UE is in inactive state, the CG-SDT resources are valid only for the UE that is known to be stationary. To ensure that the UE’s TA has not changed whilst in INACTIVE state, RAN1 agreed to have a TA validation criterion based on RSRP change [2]:
RAN1 discussed TA validation based on RSRP change criterion, and confirms that the change of RSRP could be taken as an optional criterion for determining the validity of the UL TA for CG-SDT considering the multi-beam operation. The criterion is valid only when the gNB configures RSRP change thresholds.
As noted in the RAN1 LS (R1-2104012) the RSRP in the criterion is a linear averaged RSRP of a subset of SSBs. The suitable mechanism for determining this subset of SSBs is still to be discussed further in RAN1. Candidates under study include e.g., determination based on an absolute RSRP threshold, or based on the SSB subset in configuration, etc
This implies that we can introduce and define the RRM requirements for the CG-SDT transmissions in NR INACTIVE state in a similar way to the PUR in LTE [4][5]. 
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Fig. 1, TA validation for CG-SDT
As illustrated in Fig. 1, when CG-SDT occasion is configured for a UE in RRC_INACTIVE state with a configured paging DRX cycle as well. There are two windows defined for measuring SSB RSRP:
· Window #1: the window is centered at T1, which is the time when the latest NTA was obtained by the UE via Timing Advance Command MAC control element. And RSRP1 is measured within this window. The maximum duration of the windows is ∆T1,max. It may come from the RSRP measurement due to paging procedure, or the last RSRP measurement before the UE enters into RRC_INACTIVE state.
· This can be expressed as the following equation where T1’ is the time when the UE has completed SSB RSRP1 :
(T1 – min(∆T1,max/2, DRX cycle)) ≤  T1’ ≤  (T1 + min(∆T1,max/2, DRX cycle))
· Window #2: the window ends at T2, which is the decision moment to validate TA for CG-SDT transmission. and RSRP2 is measured within this window. The maximum duration of the windows is ∆T2,max.
· This can be expressed as the following equation where T2’ is the time when the UE has completed SSB RSRP2:
T2 – min(∆T2,max, DRX cycle) ≤ T2’ ≤ T2
Proposal 3: RAN4 to introduce two windows for SSB RSRP measurement with different window sizes for the TA validation for CG-SDT.
Then the TA validation is decided based on SSB RSRP change criterion between RSRP1 and RSRP2. The TA is validated only if the UE meets the change criterion consisting of two thresholds: increase_threshold and decrease_threshold.
If the TA is validated, then the UE is allowed to perform CG-SDT transmission according to the configured grant.
Proposal 4: RAN4 to introduce two thresholds for the change of SSB RSRP as the criterion of validating TA for CG-SDT, and the UE is allowed to perform CG-SDT transmission only if it meets the criterion.
4. Conclusion and proposals
In this contribution, we have the following proposals for SDT RRM requirements:
Proposal 1: RAN4 does not introduce any new RRM requirement for RA-SDT mode.
Proposal 2: RAN4 to introduce new RRM requirements to ensure the validity of the TA for CG-SGT mode.
Proposal 3: RAN4 to introduce two windows for SSB RSRP measurement with different window sizes for the TA validation for CG-SDT.
Proposal 4: RAN4 to introduce two thresholds for the change of SSB RSRP as the criterion of validating TA for CG-SDT, and the UE is allowed to perform CG-SDT transmission only if it meets the criterion.
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