3GPP TSG-RAN WG4 Meeting # 103-e												R4-2210094
Electronic Meeting, May 09 – 20, 2022

Agenda item:			9.20.1.3
Source:	Ericsson
Title:	Remaining issues on RRC_INACTIVE state positioning
Document for:	Discussion
Introduction
In this contribution discussion on remaining issues on measurement in RRC_INACTIVE state is presented. In the sections to follow remaining issues identified on WF from RAN4#102-e are addressed [1]. In addition, issues related to latency reduced positioning measurement in RRC_INACTIVE state and the impact of TEG on RRM core requirement in RRC_INACTIVE state are discussed.
Discussion
Reduced number of samples in RRC_INACTIVE state
In the last RAN4 meeting following was agreed regarding support for reduced number of samples in RRC_INACTIVE state [1]:
· Support of the reduced number of samples in RRC_INACTIVE state is UE capability
· The UE capability is under discussion in RAN1, and wait for RAN1 agreement. 
· PRS measurement requirements with reduced number of samples in RRC_INACTIVE state are applicable only for UE which supports PRS measurements with reduced number of samples.
· The requirements with reduced sample number are applicable when UE is requested by LMF to perform measurement with reduced sample number.
· FFS: PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state.
But according to the latest RAN1 LS on Rel-17 feature list, the latency reduction is defined as UE capability independent of the UE RRC state as follows [1]:
	27. NR_pos_enh
	27-3-1
	M-sample measurements
	The capability to support reporting a measurement based on measuring M=1 samples (instances) of a DL PRS resource set


In our understanding the above UE capability on reduced number of samples (NR feature: 27-3-1) is stable and there is no further discussion in RAN1 regarding this capability i.e. latency reduction. Therefore, the same UE capability on reduced number of samples (27-3-1) also applies to RRC_INACTIVE state.  During a positioning procedure, UE reports its capability irrespective of the RRC state it is in.  From the measurement point of view RSTD, UE Rx-Tx, PRS-RSRP and PRS-RSRPP are respectively path-based timing and power measurements. Therefore, reduced number of samples for PRS measurement shall also be supported for PRS-RSRPP, and UE Rx-Tx measurements provided the side conditions identified for reduced number of samples are met.
RAN4 did substantial effort to converge on under which the requirements with reduced number of samples are defined in RRC_CONNECTED state. The RRC state is UE specific. Therefore, the UE may operate in RRC inactive or RRC connected states in the same radio environment. The core WI is also closed. Furthermore, the LMF is not aware of the UE RRC state. Due to all these reasons, PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state. 
Observation#1: The UE capability on reduced number of samples (NR feature 27-3-1) is defined by RAN1 irrespective of the UE RRC state and therefore it also applies to RRC_INACTIVE state.
Observation#2: The UE may operate in RRC inactive or RRC connected states in the same radio environment.

Proposal #1: The measurement requirements with reduced number of samples are specified for all PRS measurements (RSTD, PRS-RSRP, PRS-RSRPP and UE Rx-Tx time difference measurements) in RRC_INACTIVE state. 
Proposal #2: The PRS measurement requirements with reduced number of samples are specified in RRC_INACTIVE state under the same side conditions used for defining PRS measurement requirements with reduced number of samples are specified in RRC_CONNECTED state
Reduced Rx beam sweeping factor in RRC_INACTIVE state
According to the latest RAN1 LS on Rel-17 feature list, the lower Rx beam sweeping factor is defined as UE capability independent of the UE RRC state as follows [1]:

	27. NR_pos_enh
	27-9
	Support of lower Rx beam sweeping factor
	1. Support of the lower Rx beam sweeping factor than 8 for FR2
2. Number of Rx beam sweeping factors



In our understanding the above UE capability on lower Rx beam sweeping factor in FR2 (NR feature: 27-9) is stable and there is no further discussion in RAN1 regarding this capability i. Therefore, the same UE capability on lower Rx beam sweeping factor in FR2 (NR feature: 27-9) also applies to RRC_INACTIVE state.  
In line with this argument, reduced Rx beam sweeping factor in FR2 shall also be supported for all PRS measurements including RSTD, RSRP, UE Rx-Tx time difference and PRS-RSRPP measurements in RRC_INACTIVE state provided that the UE is capable of PRS measurement with reduced Rx beam sweeping factor.
Observation#3: The UE capability on lower Rx beam sweeping factor in FR2 (NR feature: 27-9) is defined by RAN1 irrespective of the UE RRC state and therefore it also applies to RRC_INACTIVE state.
Proposal #3: Reduced Rx beam sweeping factor, depends on the UE capability, is introduced in all PRS measurement requirements (RSTD, RSRP, UE Rx-Tx time difference and PRS-RSRPP) in RRC_INACTIVE state in FR2. 
PRS collision with other DL signals/channels in RRC_INACTIVE state
In the last RAN4 meeting following was agreed regarding collision between PRS resource and other DL signals/channels in RRC_INACTIVE state [1]:
•	FFS: the definition of “PRS resource” for defining the collision between PRS resource and other DL signals/channels.
The same note was also added in the PRS measurement requirements in RRC inactive state (section 5.6.1, 38.133 [3]). However, the “PRS resources that are not overlapped with other DL signals/channels” is well defined in clause 5.6.1. There is no open issue and therefore the note can be removed. 
Observation#4: The definition of, “PRS resources that are not overlapped with other DL signals/channels” is well defined in clause 5.6.1, 38.133. 
Proposal #4: The editor’s note on the definition of “PRS resource” is clause 5.6.1, 38.133 is removed.
Impact of TEG on RRC_INACTIVE RRM core requirement
Impact of TEG on RRM core requirement has been discussed. As an output of the discussion, following agreement was made in RAN4#102-e [1]:
The impact of TEGs (including Rx/Tx/RxTx TEG) on PRS measurement core requirements. 
Agreements: 
· Subject to UE capability, if the LMF requests the UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements, the measurement period shall be extended. 
· For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
· The existing measurement period is scaled by N if UE is requested to measure same PRS resource with N different UE Rx TEGs.
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· Option 1: The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.
The TEGs also impact the RRM core requirement when the UE is in RRC_INACTIVE state. If the UE is capable of receiving PRS from multiple (N) Rx TEGs, the LMF may request UE to optionally measure same DL PRS resource of a TRP with N different UE Rx TEGs when the UE is in RRC_INACTIVE state. The UE upon receiving such a request from the LMF is expected to report the corresponding multiple RSTD measurements. For UEs not capable of measuring same DL PRS resource simultaneously from multiple Rx TEGs the measurement period is scaled by N. And for the UEs capable of measuring same DL PRS resource simultaneously from multiple Rx TEGs the measurement period is scaled by a factor of , where k is number of Rx TEGs capable of simultaneous reception of same DL PRS resource reported by the UE.
Proposal #5: Support extension of RSTD measurement period in RRC_INACTIVE state when the UE with multiple (N) Rx TEGs is requested to measure same DL PRS from multiple Rx TEGs.
Proposal #6: For UEs not capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by N.
Proposal #7: For the UEs capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by a factor of , where k is number of Rx TEGs capable of simultaneous reception of same DL PRS resource reported by the UE.
Summary
In this contribution, we presented our view on the remaining open issues related to RRC_INACTIVE state positioning. Based on the analysis following observations and proposals are made:
Observation#1: The UE capability on reduced number of samples (NR feature 27-3-1) is defined by RAN1 irrespective of the UE RRC state and therefore it also applies to RRC_INACTIVE state.
Observation#2: The UE may operate in RRC inactive or RRC connected states in the same radio environment.

Proposal #1: The measurement requirements with reduced number of samples are specified for all PRS measurements (RSTD, PRS-RSRP, PRS-RSRPP and UE Rx-Tx time difference measurements) in RRC_INACTIVE state. 
Proposal #2: The PRS measurement requirements with reduced number of samples are specified in RRC_INACTIVE state under the same side conditions used for defining PRS measurement requirements with reduced number of samples are specified in RRC_CONNECTED state
Observation#3: The UE capability on lower Rx beam sweeping factor in FR2 (NR feature: 27-9) is defined by RAN1 irrespective of the UE RRC state and therefore it also applies to RRC_INACTIVE state.
Proposal #3: Reduced Rx beam sweeping factor, depends on the UE capability, is introduced in all PRS measurement requirements (RSTD, RSRP, UE Rx-Tx time difference and PRS-RSRPP) in RRC_INACTIVE state in FR2
Observation#4: The definition of, “PRS resources that are not overlapped with other DL signals/channels” is well defined in clause 5.6.1, 38.133. 
Proposal #4: The editor’s note on the definition of “PRS resource” is clause 5.6.1, 38.133 is removed.
Proposal #5: Support extension of RSTD measurement period in RRC_INACTIVE state when the UE with multiple (N) Rx TEGs is requested to measure same DL PRS from multiple Rx TEGs.
Proposal #6: For UEs not capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by N.
Proposal #7: For the UEs capable of measuring same DL PRS resource simultaneously from multiple (N) Rx TEGs the measurement period is scaled by a factor of , where k is number of Rx TEGs capable of simultaneous reception of same DL PRS resource reported by the UE.
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