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Introduction
TA validation for CG-SDT
In the WF from RAN4#102-e meeting, [2], RAN4 reached the following agreements on the requirements for the RSRP measurements used for TA validation for CG-SDT:
	Issue 1-1-1 Whether or not to set X1=Y1, and X2=Y2:  
· Proposals 
· Option 1: Yes 
· Option 2: No 
Agreement: Option 1 
Issue 1-1-2 Which of the option for X1/Y1 (assuming the answer to Issue 1-1-1 is Yes)  for FR1 
· Proposals 
· Option 1: 480ms 
· 480+ ms acceptable for FR1 
· Option 2: 640ms for FR1 
· Option 3: the period of intra-frequency measurement without gap 
· Option 3a: max(200ms, 5 x SMTC period) for FR1 
· Option 4: 1.28s 
· Option 5: 200ms for FR1 
Agreement: Option 2 
Issue 1-1-4 Total length of combined TA validation windows: 
· Proposals 
· Option 1: min(X1,X2)+min(Y1,Y2)+Z shall not exceed 1.2 seconds, where Z is the time interval from T2 until CG-SDT transmission time  
 
Agreement: No consensus, closed. 
 
Issue 1-1-5 Which of the option for X2/Y2 (assuming the answer to Issue 1-1-1 is Yes) for FR1: 
· Proposals 
· Option 1: M1*TDRX 
· Option 1a: M1 = 1  
· Option 1b: M1 = 1, and TDRX is indicated by PagingCycle in the IE SuspendConfig 
· Option 1c: M1, as specified in clause 4.2.2.2, M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second, otherwise M1=1. 
· Option 2:  unlimited (equivalent to removal from formulas). 
 
Agreement: Option 1c. 
Issue 1-1-6 (new issue 1-1-8)Which of the option for X2/Y2 (assuming the answer to Issue 1-1-1 is Yes) for FR2: 
· Proposals 
· Option 1: N1*M1*TDRX, N1 from Table 4.2.2.2-1 in 38.133 
· Option 1a: M1 = 1 
· Option 1b: M1 = 1, and TDRX is indicated by PagingCycle in the IE SuspendConfig 
· Option 1c: M1, as specified in clause 4.2.2.2, M1=2 if SMTC periodicity (TSMTC) > 20 ms and DRX cycle ≤ 0.64 second, otherwise M1=1. 
· Option 2: unlimited (i.e., removed from the formula)  
Agreement: 
  Agreements (Mon. GTW): 
· Remove term X2/Y2 from FR2 equations 




In the same WF, the following way forward on open topics is suggested:

	 Issue 1-1-3(new issue 1-1-7) Which of the option for X1/Y1 (assuming the answer to Issue 1-1-1 is Yes)  for FR2 
· Proposals 
· Option 1: 480ms 
· Option 2: M DRX cycles  
· Option 3: the period of intra-frequency measurement without gap 
· Option 3a: max(400ms, Mmeas_period_w/o_gaps x SMTC period)  
· Option 4: 1.28s 
· Option 5: 400ms for FR2 
Agreement: 
· Agreements (Mon. GTW) 
· X1 for FR2 
· Option 5: 400m 
· Option 6: 1280ms 
Issue 1-2 (new issue 1-2-2)Whether or not to introduce an additional requirement for the duration between T2 and the actual CG occasion? 
· Proposals 
· Option 1: No additional requirement introduced 
· Option 2: 160ms 
· Option 3: 1120ms for FR1, and 800ms for FR2. 
· Option 4: 50ms? 
· Option 5: 640ms if introduced 
· Option 6: Clarify 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.” 
· Option 7 (combining Option 3 and 5): 1280ms for FR1, 640ms for FR2 
· Option 7a: 640ms for both FR1 and FR2 
  Agreement:  
· Further down-select between Option 1 and 7a in the maintenance stage. 





In this paper we present our view on the remaining issues for definition of the RSRP based TA validation requirements for CG-SDT, based on the agreements above.
Inter-freq and inter-RAT measurement requirements
In the WF from RAN4#102-e meeting, [2], RAN4 reached the following agreements on the requirements for the inter-freq and inter-RAT measurement requirements for SDT transmission:

	Issue 2-1(New issue 2-1-2): Whether or not UE is allowed NOT to meet inter-frequency or inter-RAT requirements during subsequent SDT transmission? 
· Proposals 
· Option 1: Yes 
· Option 1a: Clarify that a limitation on how long subsequent SDT transmission can last in this case 
· Option 2: The UE is not required to meet the inter-frequency and inter-RAT neighbor cell measurement requirements during subsequent SDT session except measurement performed on: 
· Intra-frequency layers 
· Frequency layers used for EMR measurements 
· Positioning measurments  
· Option 3: No 
Agreement: 
· The UE is not required to meet the inter-frequency and inter-RAT neighbor cell measurement requirements during subsequent SDT sessions 
· FFS whether exception shall apply for 
· Frequency layers used for EMR measurements 
· Positioning measurements 
· 




In this paper we present our view on inter-frequency and Inter-RAT measurement requirements.

Discussion
RSRP based TA validation discussion

Based on the above, the following formulas are now suggested, where X1=Y1:
RSRP1 is considered valid provided that the following condition is met:
FR1 : (T1 – min(640ms, M1*TDRX )) ≤  T1’ ≤  (T1 + min(640ms , M1*TDRX ))
FR2 : (T1 – [X1]) ≤  T1’ ≤  (T1 + [X1])

RSRP2 is considered valid provided that the following condition is met:
FR1: T2 – min(640ms, M1*TDRX ) ≤ T2’ ≤ T2
FR2: T2 – [Y1] ≤ T2’ ≤ T2
One way of looking at these windows for RSRP1 and RSRP2 measurements is to consider the uncertainty they add in the TA validation itself. This is illustrated in Figure 1.


[bookmark: _Ref94857070]Figure 1: Worst case example on how the RSRP can change in the windows for RSRP1 and RSRP2 measurements for CG-SDT TA validation. The example is illustrating UE movement on a direct path away from the basestation.
Looking at issue 1-2, option 1 could lead to basically unlimited values and is therefore not an option in our view.
Option 1 of issue 1-2 could lead to unpredictable and large values of the time between T2 and the CG-SDT resource time and should be avoided. If the value is not define, the UE behaviour is undefined.
 RAN4 to adopt the period between T2 and the CG-SDT resource time Z as 640ms.
As can be seen, the maximum uncertainty in the RSRP window considered for TA validation can be expressed as:
	FR1: Umax = min(X1,X2)+min(Y1,Y2)+Z,
	FR2: Umax = X1+Y1+Z,
Where Z is the time between T2 and the CG resource time. The value of Z is suggested in issue 1-2 above.
Based on the current proposal above, issue 1-1-3 and issue 1-2, the worst case value of Umax are:
	FR1: Umax = 640ms + 640ms + 640ms = 1920ms
	FR2: Umax = 1280ms + 1280ms +640ms =3200ms
[bookmark: _Toc95744768]Given the current proposals, the worst case maximum uncertainty in the RSRP window considered for TA validation are 1920ms for FR1 and 3200ms for FR2.
We still believe that the values shall be as small as possible and therefore we suggest to select the lowest values for both issue 1-1-3 and 1-2.
 RAN4 to adopt 400ms for the value of X1/Y1 for FR2. 
Inter-freq and inter-RAT measurement requirements
In the last RAN4 meeting a discussion on inter-RAT measurement could not reach consensus for positioning measurements. We think that this has close relation to the discussion that has already taken place for positioning. At RAN4. From that we highlight the following positioning agreements [5] 
	RAN4#101-e (WF, R4-2120333)
Issue 2-2-3 The requirements applicability in RRC_INACTIVE state regarding paging
Agreements:
· Based on RAN1 agreement which is captured in LS R4-2119417, the reception of other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT) is prioritized if collided with PRS resources in RRC_INACTIVE state. 
· In case of collision between PRS resources and other DL signals/channels, longer PRS measurement period is expected. 




And from RAN4 #101-bis [6]
	Issue 2-6-1 Measurement reporting requirements for positioning measurement in RRC_INACTIVE state
Agreements: 
· The PRS measurement reporting delay requirements in RRC_INACTIVE should exclude the transmission time needed by SDT or the transition time to connected state to report positioning measurements. 




From that we can notice that the PRS measurement times are increased in the case of collision with SDT, which implies in higher preference for the SDT transmissions in comparison to PRS. 
In the positioning WID it was already agreement that in case of collision between PRS resources and other DL signals/channels, longer PRS measurement period is expected. 
In the positioning WID it was already agreement that PRS reporting delay should exclude the time period needed for SDT. 
 RAN4 to maintain existing positioning agreements in RRC_INACTIVE, where SDT transmissions have higher priority in comparison to PRS measurements. 

Conclusion
Based on the discussion above, we reach the following observations and conclusions: 
1. Option 1 of issue 1-2 could lead to unpredictable and large values of the time between T2 and the CG-SDT resource time and should be avoided. If the value is not define, the UE behaviour is undefined.

1. RAN4 to adopt the period between T2 and the CG-SDT resource time Z as 640ms..
Given the current proposals, the worst case maximum uncertainty in the RSRP window considered for TA validation are 1920ms for FR1 and 3200ms for FR2.
  RAN4 to adopt 400ms for the value of X1/Y1 for FR2. 
In the positioning WID it was already agreement that in case of collision between PRS resources and other DL signals/channels, longer PRS measurement period is expected. 
In the positioning WID it was already agreement that PRS reporting delay should exclude the time period needed for SDT. 
 RAN4 to maintain existing positioning agreements in RRC_INACTIVE, where SDT transmissions have higher priority in comparison to PRS measurements. 
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