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1. Introduction
In RAN4#101-b-e, there was a good progress made on RRM requirements for NR SDT with a WF approved [1], while leaving some other issues still be open as shown below:
	· Discuss further in the next meeting on whether or not to introduce any requirements between T2 and the moment of the actual CG-SDT transmission.
· Whether UE can meet inter-frequency and inter-RAT requirements if considering that Tx/Rx is similar to Connected mode for the subsequent transmission in SDT session.
· FFS whether or not scheduling restriction applies for subsequent SDT transmission in SSB occasion.
· Which option do you prefer to on the selection of size and position of the first window?
· Option 1 (Agreed): Unified pattern: (T1-min (X1,X2)) <= T1’ <= (T1+min(X1,X2)
· FFS: X1, X2
· Which option do you prefer to on the selection of size and position of the second window?
· Option 1 (Agreed): Unified pattern: (T2-min (Y1,Y2)) <= T2’ <= T2 with different Y1/Y2 proposals (different for FR1/FR2 as well)
· FFS: Y1, Y2
· FFS on the feature NR SDT and eventually conclude whether or not RAN4 needs to define the feature.


Since RAN4#102-e is the last WG meeting for the WI according to the plan, we need to settle all of the above open issues in this meeting.
2. Discussion
Additional requirement for the interval between T2 and the moment of the actual CG-SDT transmission
If considering the mapping between SSBs and CG PUSCH resource with regards to DMRS ports, RAN1 spec TS 38.213 v17.0.0 specifies an association period as seen below [3] in order to guarantee at least once for each SSB in the subset:
	An association period, starting from frame TBD, for mapping  SS/PBCH block indexes, from the number of SS/PBCH block indexes, to valid PUSCH occasions and associated DM-RS resources is the smallest value in the set determined by the PUSCH configuration period such that  SS/PBCH block indexes are mapped at least once to valid PUSCH occasions and associated DM-RS resources within the association period.



Fig. 1 shows an example of 32 SSBs and a mapping ratio of 2, where an association period consists of 4 CG periods, and each DMRS port corresponds to 2 SSB indices. Within one association period, a UE may have one or more CG occasions, but within one CG period, one UE has only one CG occasion.
Observation 1: A UE may have only one CG occasion within one CG period, and multiple CG occasions within one association period.
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Figure 1, Mapping between SSB and CG period
It can also be observed that the CG period could be a value between 1ms and 640ms. And the maximum duration of association period is also 640ms. It may happen that TA validation is conducted in the beginning of an association period before the first CG occasion, and the actual transmission is done at the end of the association period.
Observation 2: The maximum interval between the TA validation moment and the actual CG-SDT transmission is 640ms.
However, the UE sync requirement for NR SDT requires the serving cell availability which relates to 160ms, therefore, if the interval between TA validation moment (T2) and the CG occasion is larger than 160ms, a new TA validation will be triggered, therefore, for an association period larger than 160ms, it is not necessary to introduce an additional RRM requirement to specify the interval between the TA validation moment and CG-SDT transmission.
Observation 3: It is not necessary to introduce an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission for an association period larger than 160ms.
For an association period less than 160ms, the UE is regarded as being in-sync-ed to the serving cell, therefore, it is not necessary to specify an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission.
Observation 4: It is not necessary to introduce an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission for an association period less than 160ms.
Proposal 1: RAN4 not to introduce an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission.

The first window
As agreed in RAN4#101b-e, the first window is defined with a unified pattern “: (T1-min (X1,X2)) <= T1’ <= (T1+min(X1,X2))” but with two open parameters X1 and X2.
For X1, in LTE it is the time period where the maximum allowed time for the UE to identify a new cell is defined. Similarly, in NR it should be the period allowing for identifying a new intra-frequency cell without gap.
Proposal 2: X1 is defined as the period of intra-frequency measurement without gap. 
For X2, it is actually the DRX cycle length when the UE enters into RRC_INACTIVE state, which could be one of the values in the set PagingCycle = {320ms, 640ms, 1280ms, 2560ms} in the SuspendConfig:

	SuspendConfig ::= SEQUENCE {
fullI-RNTI I-RNTI-Value,
shortI-RNTI ShortI-RNTI-Value,
ran-PagingCycle PagingCycle,
ran-NotificationAreaInfo RAN-NotificationAreaInfo OPTIONAL, -- Need M
t380 PeriodicRNAU-TimerValue OPTIONAL, -- Need R
nextHopChainingCount NextHopChainingCount,
...
}
PagingCycle ::= ENUMERATED {rf32, rf64, rf128, rf256}



Proposal 3: Set X2 as PagingCycle in the IE SuspendConfig.
The second window
In LTE the size of the second window is the same as the first window, and this principle can be applied in NR as well.
Proposal 4: Y1 is defined as the period of intra-frequency measurement without gap. 
Proposal 5: Set Y2 as PagingCycle in the IE SuspendConfig.

Feature NR SDT and whether or not RAN4 needs to define the feature
For the same UE feature, different WGs may have its own view, and if it is duplicate among WGs, eventually they can be merged, or as inputs to other WGs, but it does no harm to discuss the feature from its own perspective for each WG, thus for NR SDT, RAN4 may propose the feature and can be input to RAN2, even RAN2 may have its own feature lists for NR SDT. 
Proposal 6: RAN4 introduce two items for NR SDT as shown in the below table. 



1
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory /Optional

	NR small data transmissions in INACTIVE state
	
	
RA-SDT
	Indicate support of random access based small data transmissions in INACTIVE state
· 2-step random access based
· 4-step random access based
	
	Yes
	N. A.
	RA-SDT is not supported
	Per UE
	No
	No
	N. A.
	
	Optional

	
	
	CG-SDT
	Indicate support of configured grant based small data transmissions in INACTIVE state
	
	Yes
	N. A.
	CG-SDT is not supported
	Per UE
	No
	Yes
	N. A. 
	
	Optional





Proposal : 
3. Conclusion
In this paper, we have the following observations and proposals on RRM requirements for NR CG-SDT:
Observation 1: A UE may have only one CG occasion within one CG period, and multiple CG occasions within one association period.
Observation 2: The maximum interval between the TA validation moment and the actual CG-SDT transmission is 640ms.
Observation 3: It is not necessary to introduce an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission for an association period larger than 160ms.
Observation 4: It is not necessary to introduce an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission for an association period less than 160ms.

Proposal 1: RAN4 not to introduce an additional RRM requirement for the interval between the TA validation moment and CG-SDT transmission.
Proposal 2: X1 is defined as the period of intra-frequency measurement without gap.
Proposal 3: Set X2 as PagingCycle in the IE SuspendConfig.
Proposal 4: Y1 is defined as the period of intra-frequency measurement without gap. 
Proposal 5: Set Y2 as PagingCycle in the IE SuspendConfig.
Proposal 6: RAN4 introduce two items for NR SDT as shown in the table. 
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e.g. SSB 0~31 for mapping, mapping ratio is 2.
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