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RRM requirements for small data transmission were discussed at last meeting and the outcome is summarized in [1]. In this contribution we discuss and provide our view on the open issues in [1]. 
Discussion
The first open issue is related to definition of T2 as follows:
	Issue 4-1-7: What could make T2 selection in NR SDT different from that in LTE PUR? Please elaborate.
Discussion: The main concern is the duration between the moment when TA validation is confirmed, and the moment when the actual CG-SDT transmission happens. The duration should not be too large if considering its impact on performance. 
Agreements: 
· Similar approach as LTE PUR for defining the second window, i.e., only T2 is introduced.
· 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. 



In LTE PUR requirements the second RSRP measurement is expressed as follows [2]:
	RSRP2 is considered valid provided that the following condition is met when in normal coverage:
T2 – min(480 ms, NDRX cycle) ≤ T2’ ≤ T2



Where T2 is defined as the time when the UE performs the TA validation for transmission using PUR and T2’ is related to the time when the UE has completed the second RSRP measurement. The problem that was highlighted in [3] is that reusing this definition of T2/T2’ may lead to that there is long delay between the point in time when the TA validation is performed and when the UE performs the actual transmission using the configured resources. The solution proposed in [3] is to relate T2 to the the time until next NR CG-SDT occasion. We have a similar view and support the proposal.
Proposal 1: RAN4 to update the definition of T2 as follows:
· T2 is referred to the next NR CG-SDT occasion that follows in time based on the configured CG-SDT periodicity after TA validation.

The second open issue is related to whether UE needs to mee the inter-frequency or inter-RAT requirements during the subsequent SDT transmission:
	Issue 4-1-8: 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?
Discussion: two companies comment that UE does not meeting inter-frequency or inter-RAT requirements for the subsequent transmission in SDT session. 
Recommended WF:
· FFS whether UE meets inter-frequency or inter-RAT requirements for the subsequent transmission in SDT session



The motivation for not meeting the inter-frequency and inter-RAT neighbour cell requirements during the subsequent transmission in a SDT session is that the UE needs to perform RF retuning to another frequency layer to measure on those, alternatively to introduce use of gaps in INACTIVE mode as explained in [4]. Since subsequent SDT transmission are initiated by the NW using configured grant or dynamic grant based on type of SDT transmission and the UE is monitoring the DL channels while it is also performing the intra-frequency neighbour cell measurements as they do not require RF retuning nor gaps, the impact on mobility performance due to UE not meeting the inter-frequency or inter-RAT measurement is quite minimal. It shall be noted that the UE may also be configured with additional frequency layers for EMR measurements for CA/DC and positioning measurements (e.g. RSTD) which are time critical. Our view is therefore that UE is not required to meet the neighbour cell measurement requirements on inter-frequency and inter-RAT frequencies except measurements on performed on EMR carriers and positioning carriers if they take place during the subsequent SDT session. 
Proposal 2: The UE is not required to meet the inter-frequency and inter-RAT neighbour cell measurement requirements during subsequent SDT session measurement requirements on:
· Intra-frequency layers
· Frequency layers used for EMR measurements
· Positioning measurments 

The fourth open issue is related to scheduling restriction needs to be introduced as follows:
	Issue 4-1-9: Clarify why scheduling restriction applies for subsequent SDT transmission in SSB occasion if considering that Tx/Rx is similar to Connected mode for the subsequent transmission in SDT session.
Discussion: Two companies comment that scheduling restriction applies for subsequent SDT transmission in SSB occasion, and two companies would discuss it further in the next meeting.
Recommended WF:
· FFS whether or not scheduling restriction applies for subsequent SDT transmission in SSB occasion.



Scheduling restriction during subsequent SDT transmission was proposed in [4] mainly due to that UE needs to perform Rx beam sweeping in FR2 for measurements. During the time Rx beam sweeping is performed, the UE cannot receive data for subsequent SDT transmission during the configured SMTC for intra-frequency measurement. Another motivation for introducing scheduling restriction was due to monitoring of SSB for AGC and beam management. In our view, firstly it needs to be clarified that there is no need for scheduling restriction in FR1. The reasons scheduling restrictions are needed in FR2 are twofold: use of multiple numerologies and HD-FDD CG-SDT operation. The SDT data and SSBs can be configured with different numerologies, which may require scheduling restriction. The other reason is due to HD-FDD mode that makes simultaneous transmission and reception not possible. For a similar issue for HD-FDD UE, RAN4 agreed to specify the conditions for the UE to meet certain requirements. As an example, for random access requirements, previous RAN4 agreement is that the HD-FDD UE shall meet the RA requirements provided tat at least one SSB is available during the last 160 ms. A similar condition is needed for HD-FDD UE to meet the SDT requirements.
 
Proposal 3: There is no needs to introduce scheduling restriction in FR1.
Proposal 4: Scheduling restriction is needed in FR2 if different numerologies are used for SDT and SSBs used for DL measurements.
Proposal 5: RAN4 to agree on minimum condition on SSB availability for HD-FDD UE to meet the SDT requirements.

Validity of first measurement
Regarding the formula to express the validity of first measurement, following high-level agreement was reached for X1/X2 and the details are however FFS [1].  
	Issue 4-2-3: Which option do you prefer to on the selection of size and position of the first window?
· Option 1: Unified pattern: (T1-min (X1,X2)) <= T1’ <= (T1+min(X1,X2)
· FFS: X1, X2
· Option 2: A fixed window size of 1.28s for all cases.
Discussion: Among received comments, unanimous consensus on Option 1.
Agreement: Option 1.



In LTE PUR requirements, valid first measurement is defined as follows [2]:

	RSRP1 is considered valid provided that the following condition is met when in normal coverage:
(T1 – min(480 ms, N DRX cycle)) ≤  T1’ ≤  (T1 + min(480 ms, NDRX cycle))

Where 
-	T1 is the time when the latest was obtained by the UE via Timing Advance Command MAC control element or PDCCH for transmission on PUR,
-	T1’ is the time when the UE has completed RSRP1,
-	N is applicable only if relaxed serving cell monitoring as defined in clause 4.7.2.1.1A for normal coverage or 4.7.2.2.1A for enhanced coverage is in use. Otherwise, N=1.



As RAN4 has already agreed to reuse the method for expressing the valid measurements from LTE PUR, by comparing the high-level agreement for the first measurement from last meeting to the above LTE PUR requirements following relation can be determined:
· X1 is the measurement period for RSRP measurement and depends on frequency range. From [2], X1 corresponds to the lower bound in the RSRP measurement requirements without gaps (serving cell in INACTIVE mode) which is 200 ms for FR1 and 400 ms for FR2. 
· X2 
· corresponds to M1* TDRX for FR1
· corresponds to M1*N1*TDRX for FR2
Proposal 6: X1 in the RAN4 agreement from last meeting is defined as:
· 200 ms for FR1
· 400 ms for FR2

Proposal 7: X2 in the RAN4 agreement from last meeting is defined as:
· M1* TDRX for FR1
· M1*N1*TDRX for FR2

Validity of second measurement
Regarding the formula to express the validity of second measurement, following high-level agreement was reached for Y1/Y2 and the details are however FFS [1]:  

	Issue 4-3-3: Which option do you prefer to on the selection of size and position of the second window?
· Option 1: Unified pattern: (T2-min (Y1,Y2)) <= T2’ <= T2 with different Y1/Y2 proposals (different for FR1/FR2 as well)
· FFS: Y1, Y2
· Option 2: Unified pattern: (T2-min (Y1,Y2)) <= T2’ <= T3 with different Y1/Y2 proposals (different for FR1/FR2 as well) 
· FFS: Y1, Y2
· Option 3: A fixed window size of 1.28s for all cases
Discussion: Majority views ( 4 Vs 1) goes to Option 1, and 1 company goes to Option 2. With the recommended WF in Issue 4-1-7, the concern is addressed in another potential new requirement, not in the second window.
Agreements: Option 1, but further discuss whether or not to introduce any requirement for the duration between T2 and the moment of actual CG-SDT transmission.



In LTE PUR requirements, valid second measurement is defined as follows [2]:

	RSRP2 is considered valid provided that the following condition is met when in normal coverage:
T2 – min(480 ms, NDRX cycle) ≤ T2’ ≤ T2
If at least one of RSRP1 and RSRP2 is considered to be invalid based on the above conditions then the UE shall not validate the PUR using RSRP1 and RSRP2 and shall not transmit using PUR. 
Where 
-	T2 is the time when the UE performs TA validation defined in  clause 5.3.3.19 in [TS 36.331] for transmission using PUR,
-	T2’ is the time when the UE has completed RSRP2. 
-	N is applicable only if relaxed serving cell monitoring as defined in clause 4.7.2.1.1A for normal coverage or 4.7.2.2.1A for enhanced coverage is in use. Otherwise, N=1.
-	For normal coverage, N is the relaxation factor and is given by Table 4.7.2.1.1A-1 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7.2.1.1A-2 if the UE is configured with eDRX_IDLE cycle  if relaxed serving cell monitoring as defined in clause 4.7.2.1.1A is in use.



As RAN4 has already agreed to reuse the method for expressing the valid measurements from LTE PUR, by comparing the high-level agreement for the second measurement from last meeting to the above LTE PUR requirements following relation can be determined:
· Y1 is the measurement period for RSRP measurement and depends on frequency range. From [2], Y1 corresponds to the lower bound in the RSRP measurement requirements without gaps (serving cell in INACTIVE mode) which is 200 ms for FR1 and 400 ms for FR2. 
· Y2 
· corresponds to M1* TDRX for FR1
· corresponds to M1*N1* TDRX for FR2
Proposal 8: Y1 in the RAN4 agreement from last meeting is defined as:
· 200 ms for FR1
· 400 ms for FR2

Proposal 9: Y2 in the RAN4 agreement from last meeting is defined as:
· M1* TDRX for FR1
· M1*N1*TDRX for FR2

Summary
In this contribution, we have discussed RRM requirements for CG-SDT and compared the procedure to the LTE PUR. Based on the discussions, following observations and proposals are made:
Proposal 1: RAN4 to update the definition of T2 as follows:
· T2 is referred to the next NR CG-SDT occasion that follows in time based on the configured CG-SDT periodicity after TA validation.
Proposal 2: The UE is not required to meet the inter-frequency and inter-RAT neighbour cell measurement requirements during subsequent SDT session measurement requirements on:
· Intra-frequency layers
· Frequency layers used for EMR measurements
· Positioning measurments 
Proposal 3: There is no needs to introduce scheduling restriction in FR1.
Proposal 4: Scheduling restriction is needed in FR2 if different numerologies are used for SDT and SSBs used for DL measurements.
Proposal 5: RAN4 to agree on minimum condition on SSB availability for HD-FDD UE to meet the SDT requirements.
Proposal 6: X1 in the RAN4 agreement from last meeting is defined as:
· 200 ms for FR1
· 400 ms for FR2
Proposal 7: X2 in the RAN4 agreement from last meeting is defined as:
· M1* TDRX for FR1
· M1*N1*TDRX for FR2
Proposal 8: Y1 in the RAN4 agreement from last meeting is defined as:
· 200 ms for FR1
· 400 ms for FR2
Proposal 9: Y2 in the RAN4 agreement from last meeting is defined as:
· M1* TDRX for FR1
· M1*N1*TDRX for FR2
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