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Introduction
RRM requirements related to SDT were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· SDT decision procedure 
· Whether to define RRM requirements 
· Validity for subsequent transmission
· CG-SDT
· Sync requirement
· Window size for RSRP based TA validation
Besides the remaining issues listed in [1], there is another issue we would like to discuss:
· RRM measurement during SDT
In this paper we will provide our views on the above open issues for SDT.
Discussion
SDT decision procedure 
Whether to define RRM requirements
	· Issue 2-1-1: Whether or not RAN4 to introduce any RRM requirements for SDT decision procedure?
· Option 1: Yes
· Option 2: No, SDT decision procedure does not have specs impact


We do not see the need for RAN4 to define RRM requirements for SDT decision procedure.
In our understanding, the SDT decision procedure includes selection between SDT and non-SDT as well as selection between RA-SDT and CG-SDT. These procedures will be defined in RAN2 spec, and there is no need to duplicate them in RAN4. 
Also, these procedures are similar to some existing ones, e.g. selection between UL and SUL, or selection between 2-step RA and 4-step RA, for which RAN4 did not define any requirements. There is no reason to apply a different principle to SDT.
Proposal 1: RAN4 not to define RRM requirements for SDT decision procedure.
Validity for subsequent transmission
	· How would the validity of the SDT decisions for subsequent transmission impact RAN4 specs?
· Option 1: No RAN4 specs impact
· Option 2: Wait until RAN2 decisions


The issue of SDT decision for subsequent transmissions has been discussed in RAN2#116-e. The majority view was that RSRP based TA validation is only applicable for the initial transmission of CG-SDT, while there were also companies supporting to apply RSRP based TA validation to the retransmission or every CG-SDT transmission. 
In our view, the validity of SDT decision is a RAN2 issue, i.e. it is up to RAN2 to determine what decision procedure UE needs to perform for different types of transmissions during SDT, e.g. initial transmission on CG resources, retransmission for CG transmission or DG based transmissions. From RAN4 side, the requirements can be agnostic to transmission types, e.g. the two window sizes for the RSRP measurement can be same for all transmissions for which the RSRP based TA validation is applicable. 
Proposal 2: RAN4 not to consider the impact of validity of the SDT decisions for subsequent transmission in RRM requirements.
CG-SDT
[bookmark: _GoBack]Sync requirement
	Issue 2-3-5: If a UE is allowed for CG-SDT transmission, which sync requirements should it satisfy prior to the transmission?
· Option 1: Existing UE sync requirements towards the serving cell
· Option 2: New UE sync requirements towards the serving cell for CG-SDT
· Option 3: FFS, but please state factors which make it not clear


Option 2 has been excluded from RAN4#101-e. 
For option 1 we understand the existing UE sync requirements refer to those defined for LTE PUR, e.g.
	4.7.4.2	Requirements on UE synchronization for transmission using PUR 
The requirements in this clause are applicable for the UE in normal coverage or in enhanced coverage.
The UE is allowed to transmit using the preconfigured uplink resources provided that the UE is synchronized towards the serving cell prior to transmission. If the UE is not able to obtain the synchronization towards the serving cell then the UE shall drop the PUR transmission. The UE determines the PUR transmission occasion according to the received PUR configuration [TS 36.331]. 


The concern on option 1 was that it can be covered by the UL Tx timing requirements, i.e. UE has anyway to get synchronized to the serving cell in order to meet the UL Tx timing requirements, or the only way to verify whether UE has synchronized to the serving cell or not before PUR is to check whether it can meet the UL Tx timing requirements or not. 
We do not have strong view but considering they are already defined for LTE PUR and there is no harm to have these requirements, we slightly prefer to define the sync requirements for CG-SDT by re-using the existing UE sync requirements from LTE PUR.
Proposal 3: RAN4 to define the sync requirements for CG-SDT by re-using the existing UE sync requirements from LTE PUR.
Window size for RSRP based TA validation
	Issue 2-3-6: Which WG should be responsible to decide the two window sizes and two threshold values for TA validation?
· Option 1: RAN4
· Option 2: RAN2
· Option 3 (new): RAN4 defined two window sizes and RAN2 defines two thresholds for TA validation.


Option 3 has been agreed in RAN4#101-e, and the next step is to determine the window sizes. 
The first window size is for the reference RSRP, which should be around the time point when TA is updated. The second window size is the validated RSRP, which should be before the time point when TA is validated. In LTE PUR the same size is defined for the two windows:
	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))
RSRP1 is considered valid provided that the following condition is met when in enhanced coverage:
(T1 – min(800 ms, N DRX cycle)) ≤  T1’ ≤  (T1 + min(800 ms, NDRX cycle))

RSRP2 is considered valid provided that the following condition is met when in normal coverage:
T2 – min(480 ms, NDRX cycle) ≤ T2’ ≤ T2
RSRP2 is considered valid provided that the following condition is met when in enhanced coverage:
T2 – min(800 ms, NDRX cycle) ≤ T2’ ≤ T2


 In our understanding, it is reasonable to use the same window size for RSRP1 and RSRP2 in NR SDT. As to the exact value, we suggest a fixed value of 1.28s based on the following consideration:
· UE movement
In RSRP based TA validation, the RSRP change is used to reflect the change in the UE-gNB distance. If the RSRP2 is changed too much compared to RSRP1, it means the UE-gNB distance has changed a lot at the time of TA validation compared to the time when the TA is updated, so the old TA is considered as invalid. 
In this validation mechanism, if e.g. RSRP2 is taken too far away from the time point when TA is validated, it may not reflect the UE-gNB distance at the time when TA is validated, so the window size should be defined such that UE-gNB distance will not change too much. 
In our view, SDT is not intended for high mobility scenario because RAN2 has agreed that if cell reselection occurs, the SDT will be terminated. Even we consider 30km/h, the UE-gNB distance change during 1.28s will be 10.67m, and the corresponding timing change will be ~1Ts. The TA step size is 16/8/4/2 Ts for 15/30/60/120 kHz SCS, and we think 1Ts uncertainty due to the window size is acceptable. 
· Data latency
The overall intention of SDT is to reduce the latency for UL data when UE is in RRC Inactive state. If the window size is defined too small, it means UE is more likely to perform a new RSRP measurement before it can use the CG resources. In NR the measurement is based on SSB, so UE may need to wait for several SSB periods to perform the new measurement, and for FR2 it is even worse due to Rx beam sweeping. 
The consequence of the new RSRP measurement for TA validation is that UE may miss one or multiple CG occasions, and the overall data latency with SDT may be even worse than using legacy RA procedure. Therefore, when defining the window size we should limit the cases where UE needs to perform new RSRP measurement for TA validation to cases when it is really necessary.
· Sync assumption 
One consideration in defining the window size for LTE PUR is the need for UE to perform sync before the transmission. If UE has to perform sync before the transmission when the last RSRP measurement is older than Tms, the window size can be defined as Tms because UE can also perform the RSRP measurement when performing sync.
In our understanding, the window size does not need to be coupled by the sync assumption, i.e. UE should not be required to perform a new RSRP measurement just because it needs to do sync. Also, defining the window size as 1.28s does not means UE cannot do sync within 1.28s before the CG occasion. In fact, whether and when UE needs to do sync depends on UE implementation, e.g. the value in LTE was for NB-IoT and eMTC, so the assumption on the frequency drift was much worse than for NR UE.
Based on above analysis, we suggest 
Proposal 4: RAN4 to define the window size for the two RSRP measurements in TA validation as 1.28s.
RRM measurement during SDT
	After the initial SDT transmission, subsequent transmissions are handled differently depending on the type of resources configured:
-	When using CG resources, the network can schedule subsequent UL transmissions using dynamic grants or they can take place on the next CG resource occasions. The DL transmissions are scheduled using dynamic assignments.
-	When using RACH resources, the network can schedule subsequent UL and DL transmissions using dynamic grants and assignments, respectively, after the completion of the RA procedure.


Based on above texts from latest Stage-2 running CR from RAN2, the subsequent transmission and reception for CG-SDT can be based on either CG or DG, and the subsequent transmission and reception for RA-SDT can be based on DG. For subsequent transmission, UE needs to monitor configured search space for PDCCH and receive PDSCH or transmit PUSCH as scheduled. This is very similar to data reception and transmission in RRC Connected mode.
On the other hand, in order to perform inter-frequency and inter-RAT measurements, UE needs to re-tune the RF to another frequency layer, which means data transmission and reception are not expected during these measurements. For RRC Connected state, these measurements are typically performed with MG. For RRC Idle/Inactive state, no MG is configured and UE is assumed to perform these measurements during the DRX OFF time, i.e. when UE is not required to receive paging on the serving cell. 
During SDT session, UE is required to monitor the search space during the DRX OFF time, so it cannot perform the inter-frequency and inter-RAT measurements at the same time. In our view, two options can be considered:
· Option 1: Use measurement gap as in RRC Connected state
· Option 2: Allow UE to not meet the requirements for inter-frequency and inter-RAT measurements
Our preference is option 2.
Option 1 prioritizes inter-frequency and inter-RAT measurements over data Tx/Rx and it may cause additional delay to the data, which is against the motivation of SDT. Also, the spec impacts are larger with option 1 because so far MG has not been used in RRC Idle/Inactive state. Both RAN2 and RAN4 will need to do some work to support this mechanism.
Option 2 prioritizes data Tx/Rx over inter-frequency and inter-RAT measurements. It is not perfect for mobility, but intra-frequency measurement is still working. Also, we understand that the duration of SDT session is typically not long (otherwise NW could transition the UE to RRC Connected state), so leaving no requirements for inter-frequency and inter-RAT measurements for a short period is not big issue.
Proposal 5: UE is not required to meet inter-frequency and inter-RAT measurement requirements during SDT session.
For SDT, it has been agreed in RAN1 that only subsequent transmission on initial BWP is supported, so the case of intra-frequency measurement outside active BWP will not occur. However, scheduling restriction as defined in RRC Connected state would apply. For example, in FR2 UE needs to do Rx beam sweeping for the measurement, so it cannot receive the data for the SDT subsequent transmission during the configured SMTC for intra-frequency measurement. Besides intra-frequency measurement, UE may need to monitor SSB for AGC and beam management, so the scheduling restriction also applies to the SSB occasions.
Proposal 6: Scheduling restriction applies to the SDT subsequent transmission during SSB occasions.
Conclusions
In this paper we provided our views on RRM requirements for SDT.
Proposal 1: RAN4 not to define RRM requirements for SDT decision procedure.
Proposal 2: RAN4 not to consider the impact of validity of the SDT decisions for subsequent transmission in RRM requirements.
Proposal 3: RAN4 to define the sync requirements for CG-SDT by re-using the existing UE sync requirements from LTE PUR.
Proposal 4: RAN4 to define the window size for the two RSRP measurements in TA validation as 1.28s.
Proposal 5: UE is not required to meet inter-frequency and inter-RAT measurement requirements during SDT session.
Proposal 6: Scheduling restriction applies to the SDT subsequent transmission during SSB occasions.
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