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IntroductionTo RAN1 group.
ACTION: 	RAN2 respectfully requests RAN1 to take the above into account and provide input for: 
· The TA validation mechanism based on RSRP change for CG-SDT. 


From RAN2 LS [1] on physical layer aspects of small data transmission, the following requests are presented:




In this contribution,  we will discusses the mentioned aspects on TA validation mechanism based on RSRP change for CG-SDT.
Discussion
As mentioned in RAN2 LS, the background for the TA validation is for CG-SDT, in which the UE will directly transmit PUSCH without having RACH procedure.

Some relevant agreements:
……
5. From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured.  Ask RAN1 to confirm.  FFS on how to handle CG configuration when TA expires or when TA is invalid due to RSRP threshold.  Details of the TA validation procedure can be further discussed.


Based on the LTE PUR TA validation procedure, there are two types of criteria: one is timer based, the other is the RSRP threshold based. It seems RAN2 is asking that whether the applicability of this RSRP based mechanism could be reused in NR system or not. The logic of using RSRP change as the criteria is that, by having a non-largely-changed RSRP, it can assume the UE-gNB distance may not change too much thus the TA value could be still valid to use.
One particular difference is that the analog-beamforming is utilized in NR system. Compared to omni-directional transmission, the beamforming based system will resulting in some uneven RSRP level even when the UE(s) may locate in the position having same distance to the base station, as illustrated in Fig.1. If a UE located in the dashed line, in LTE case, ideally it should have same RSRP (left figure). However, the detected RSRP in NR case might be diverged due to whether the UE is located to the right direction of a beam or between beams.  So that even the distance is the same/similar, the detected RSRP might be quite different already, which is related to the number of beams and beam width (beam coverage degree). In turn, in some cases, even if the RSRP change surpass the threshold (e.g., the threshold is a low value), but actually the TA value can still be used. 
[image: ]
Fig.1 – illustration of RSRP level for LTE and NR

Observation 1: the applicability of RSRP based TA validation mechanism is high related to gNB implementation (e.g., number of beams, beam width, the setting the RSRP change threshold etc). 
In addition, one more case might be impacted is the selection of SSB. Because of the mobility of UE even in inactive state, the selected (best) beam to the UE might be changed, e.g., from SSB1 to SSB2. It is natural to check the RSRP for the selected (best) beam instead of sticking to a single beam. For example, if UE just finds the best beam changed from SSB1 to SSB2, but the RSRP value did not change, it could still regard the TA value is still valid. 
Proposal 1: a TA validation mechanism for SDT based on the RSRP change of best SSB could be used. The threshold should be carefully configured by gNB. 
Conclusion
This contribution discusses TA validity check based on RSRP threshold. Observations and proposals are summarized as follows: 
Observation 1: the applicability of RSRP based TA validation mechanism is high related to gNB implementation (e.g., number of beams, beam width, the setting the RSRP change threshold etc). 
Proposal 1: a TA validation mechanism for SDT based on the RSRP change of best SSB could be used. The threshold should be carefully configured by gNB. 
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