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1.	Introduction
In the last RAN4 meeting, the requirements for NR-SDT have been discussed in [1]. However, there are open issues from the last meeting. And we continue to discuss the RRM requirements for NR-SDT in this paper. 
2. 	Discussion

2.1 RRM requirements for CG-SDT
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?
Inter-frequency or inter-RAT measurement can be performed when the subsequent transmission duration is long enough. If gNB needs to transmit much more dynamic grants during subsequent SDT transmission than initially scheduled UL resources, we think gNB makes UE switching to CONNECTED state. Let’s assume that the subsequent SDT transmission is long enough to meet the inter-frequency or inter-RAT measurement. When UE pass TA validation at near cell or far cell, it implies that UE does not move much from the current serving cell. Thus, UE does not necessarily meet inter-frequency or inter-RAT requirements for the subsequent transmission in SDT session. 
Observation 1. Lots of dynamic grants can be required to make longer subsequent transmission in SDT to meet the inter-frequency and inter-RAT requirements. We think gNB makes UE switch to CONNECTED state in this case. 
Observation 2. Upon UE pass TA validation, it implies that RSRP changes is acceptable, and UE does not move much from the current serving cell from the latest TA acquisition. 
Proposal 1. UE does not have to meet inter-frequency and inter-RAT requirements for the subsequent SDT transmission. 


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.
First, we need to clarify what does SSB occasion mean. If SSB occasion means actual SSB transmission time, no UL activity is allowed. We think gNB should control not to make collision between SSB transmission and initial SDT transmission. For dynamic grant monitoring during the subsequent transmission, the legacy scheduling restriction are applied, and no additional scheduling restriction is necessary. 
Proposal 2. Legacy scheduling restrictions are applied, and no additional scheduling restriction is necessary.

2.2 Design the TA validation windows for CG-SDT

	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
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



In this section, we study the impact of the RSRP measurement timing from each window. The worst case is illustrated at Figure1 where Te can be defined as expected timing drift to determine RSRP threshold by gNB, , and   are timing error during RSRP measurement timing at the first window and the second window, respectively. We assume that X1 and Y1 are the same value in the worst case. Thus, the maximum accumulated timing error in the worst case is defined as

 is changed per UE mobility and the length of window. By assuming X1 is smaller than X2 and Y1 is smaller than Y2,  is derived at Table.1 and Table.2 for different X1 values. For sensor type of UE or walking speed are not considered as the distance changes are negligible. We consider two fixed values of X1 as 480ms and 1.28s where 480ms is defined at LTE-PUR and 1.28s is from Table 4.2.2.3-1 at 38.133. Timing error limit is defined at Table 7.1.2-1, 38.133. 
In the worst-case scenario in Figure.1, the first measurement is the right edge of window, and the second measurement is the left edge of the window, but it can still pass the TA validation. However, the accumulated timing error  should meet the timing error limit. Thus, we include the case study of  with different mobility scenarios. In Table 1 and Table2, both fixed values are applicable for low and mid mobility (30 km/h, 60 km/h) cases at FR1 as  is lower than the timing error limits. However, at Table2 cannot be acceptable for high mobility (100 km/h) cases for 60kHz SCS where timing limit is 7Ts. For FR2, X1=480ms can be considered based on similar approach. 
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Figure1. Illustration of timing error ( due to measurement timing at each TA validation window.

	Case
	V= 30km/h
	V=60km/h
	V=100km/h

	Distance changes and relative propagation delay changes
	4m, 0.4Ts
	8m, 0.8Ts
	13.3m, 1.4Ts

	Accumulated timing error ( at the worst case
	0.8Ts
	1.6Ts
	2.8Ts


Table 1. Timing error due to TA validation window for X1= 480ms where V is mobility speed, Ts is time unit defined at 38.211.

	Case
	V= 30km/h
	V=60km/h
	V=100km/h

	Distance changes and relative propagation delay changes
	10.67m, 1Ts
	21.33m, 2Ts
	35.56m, 3.6Ts

	Accumulated timing error ( at the worst case
	2Ts
	4Ts
	7.2Ts


Table 2. Timing error due to TA validation window for X1= 1.28s where V is mobility speed, Ts is time unit defined at 38.211.
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Figure.2 Timing Error limit at 38.133

Observation 3. Each window duration should be limited to minimize the timing error due to mobility. Accumulated timing error with X1=480ms can be acceptable from low to high mobility cases for both FR1 and FR2. 
Proposal 3.  X1 and Y1 = 480ms for FR1, FR2. X1 and Y1 can have more margin from 480ms for FR1.
Observation 4. By defining X1 and Y1 as 480ms for FR1 and FR2, X1 and Y1 are smaller than N x DRX cycle in X2 and Y2. Thus, we consider fixed window size and it simplifies the equation.  
Proposal 4.  First window is simplified by removing X2 as
T1 – X1 <= T1’ <= T1+X1, 	where X1 = 480ms for FR1 and FR2.
Proposal 5. Second window is simplified by removing Y2 as
T2 – Y1 <= T2’, 		where Y1 = 480ms for FR1 and FR2.

The requirements of TA validation timing and CG-SDT transmission timing
In the previous meeting, we discussed whether the new requirements of the distance between TA validation and CG-SDT transmission is required. We don’t have strong view of this, but it can be 50ms.
Proposal 6. The timing distance between TA validation and CG-SDT transmission can be 50ms.

2.3 UE features 

During the last 101-bis-e meeting, UE features are brought up as following [1].
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 We think this should be discussed by RAN2. We have concerned about Type “Per-UE” and we are not sure whether we need to differentiate 2-step RACH and 4-step RACH SDT capability. 
Proposal 7. RAN2 discuss the UE features. RAN4 may involve for any related items once RAN2 agree the features. 

· 
3.	Conclusion
In this contribution, we discussed RRM requirements for CG-SDT and TA validation window parameter design. Based on the discussion, we proposed followings: 

Proposal 1. UE does not meet inter-frequency and inter-RAT requirements for the subsequent SDT transmission.
Proposal 2. Legacy scheduling restrictions are applied, and no additional scheduling restriction is necessary.
Proposal 3.  X1 and Y1 = 480ms for FR1, FR2.  X1 and Y1 can have more margin from 480ms for FR1. 
Proposal 4.  First window is simplified as
T1 – X1 ms <= T1’ < = T1+X1, X1 = 480ms for FR1 and FR2.
Proposal 5. Second window is simplified as
T2 – Y1 ms <= T2’, Y1 = 480ms for FR1 and FR2.
Proposal 6. The distance between TA validation (T2) and CG-SDT transmission can be 50ms.
Proposal 7. RAN2 discuss the UE features. RAN4 may involve for any related items once RAN2 agrees the features.
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Table 7.1.2-1: Te Timing Error Limit

Frequency | SCSofSSB | SCS of uplink T
Range signals (kHz) | signals (kHz) N
1 15 15 127647 T,
30 10°64°T
60 10°64°T
30 15 8764°T,
30 87647T,
60 7°647T,
2 20 60 35647 T,
120 357647,
240 60 3%64°T,
120 3%64°7T,

Note 1. T, is the basic timing unit defined in TS 38.211 [6]
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