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1 Introduction
At RAN1 #106-bis-e meeting, the following agreements were reached with regards to this sub-agenda:
	Agreement:
· Send LS to RAN2 with the outcome of RAN1 discussion on types of SRS for positioning to be supported by UEs in RRC_INACTIVE state
· From RAN1 perspective, support of semi-persistent SRS for positioning by RRC_INACTIVE UEs is feasible
· It is up to RAN2 to confirm support of semi-persistent SRS for positioning by RRC_INACTIVE UEs and determine necessary signalling details

Agreement:
· For RRC_INACTIVE UEs, SRS for positioning bandwidth, SCS and CP type are configured by RRC and can be different from that of initial UL BWP configured by the system information

Agreement:
For OLPC of SRS for positioning transmission by RRC_INACTIVE UEs,
· Reuse validity criteria for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16
1. FFS on UE fallback behavior (i.e. whether to reuse fallback to pathloss measurement by RRC_INACTIVE UE for the cell, from which the SS/PBCH is received to obtain MIB, is not accurate) 
· For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs,
1. FFS whether to define validity criteria or reuse validity criteria for OLPC pathloss measurement to determine whether spatial relation with configured RS is valid

Agreement:
· The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
1. Start/end time of DL PRS transmission
2. DL PRS resource repetition factor
3. Number of DL PRS resource symbols per DL PRS resource 
4. DL-PRS CombSizeN
5. Number of DL PRS frequency layers
6. ON/OFF indicator (for LMF initiated request only)
· FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific

Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
· FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
· FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
· Send LS to RAN4 (cc RAN2) and ask if there is any feedback

[bookmark: _Hlk85634638]R1-2110643	Draft LS on DL PRS reception priority by RRC_INACTIVE UEs	Moderator (Intel)

R1-2110644	LS on DL PRS reception priority by RRC_INACTIVE UEs		RAN1

R1-2110597	Draft LS on support of SP-SRS for positioning by RRC_INACTIVE UEs
Final LS agreed in R1-2110598



In this paper, we present our views (from RAN1 perspective) with regards to the following 2 topics:
· On Demand PRS
· RRC Inactive Positioning
2 On Demand PRS
The following progress was made with regards to the parameters that can be requested for on-demand PRS: 
	Agreement:
· The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
1. Start/end time of DL PRS transmission
2. DL PRS resource repetition factor
3. Number of DL PRS resource symbols per DL PRS resource 
4. DL-PRS CombSizeN
5. Number of DL PRS frequency layers
6. ON/OFF indicator (for LMF initiated request only)
· FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific



We think that the following parameter will be useful to be added, at least for UE-based positioning: 
· Beam directions

The UE may have a first estimate of its location (e.g. based any other location method), and it also has access of the locations of the TRPs based on the UE-based Assistance data. Then, it can make suggestions of what should be the DL-AoDs of the TRP beams. Note that having a generic beam direction request (i.e., DL-AoD in azimuth and zenith) would be a separate solution than the “QCL Information on demand request”. The latter assumes that the UE has measured SSB or other PRS already, and asks the network to transmit with the same spatial QCL as those SSBs/PRSs.

Proposal 1: In both UE-initiated and network-initiated include the option the UE/LMF to request the transmission of PRS resources on specific beam directions. 
· UE/LMF requests specific {Azimuth and zenith} boresight angles to be used for transmission of PRS resources from a specific TRP
3 RRC Inactive Positioning
3.1 Support of UE Rx-Tx measurement in RRC Inactive state
It hasn’t been officially agreed to have UE Rx-Tx measurement in RRC Inactive state, so we makea corresponding proposal: 
Proposal 2: Support UE Rx-Tx measurement reporting in RRC Inactive state. 
3.2 Support of single-sample PRS measurements in RRC Inactive state
We believe it will be very useful the UE to be able to do single-sample processing while in RRC inactive state. It will enable further power savings features for NR Positioning. 
Proposal 3: From RAN1 perspective, it is beneficial the measurement period requirements for RRC Inactive state positioning include both single sample and 4-sample processing.
3.3 LMF recommendation of RRC state for a Positioning session
We first acknowledge that LMF may not be aware of the RRC state of the UE. However, this does not mean that the LMF should not be aware of the UE capabilities of the UE in RRC Inactive state. 

Our understanding of one potential procedure is the following:
· The LMF is aware of the UE’s Positioning capabilities in RRC Inactive and RRC Connected state. For Rel-16 UEs, the LMF is only aware of the RRC Connected state capabilities.  
· LMF sends a request to the serving gNB that it suggests the UE to measure PRS / transmit SRS using RRC Inactive State. An LMF could make such recommendation by considering the Positioning capabilities in RRC inactive state, the Bandwidth needed to be measured, the latency requirements, etc. 
· Note that we have already agreed the LMF to send to the serving gNB a request of a Measurement gap or of a Positioning Processing window. 
· Up to the serving gNB whether to keep the UE in RRC connected or in RRC inactive state. 

Proposal 4: Support LMF sending to the serving gNB of a UE a recommendation of keeping the UE in RRC connected state or RRC Inactive state. 

3.4 Reporting of DRX parameters from serving gNB to the LMF
One of the reasons of keeping the UE in RRC inactive state is to try to save power consumption compared to the RRC connected state. There are also related discussions in RAN4 that the measurement period for reporting should be based on the DRX cycle periodicity, in the sense that the UE would be waking up only once to measure the PRS in every DRX cycle (e.g. once every 1.28 seconds). 
However, for such power saving optimizations to be possible, the LMF would need to know what are the DRX parameter configurations to the UE. If the LMF doesn’t know the DRX periodicity, the LMF would not be able to send a location request with a response time that is adjusted to account the fact that the UE is in RRC Inactive state. 
Even though we support the idea that the PRS measurement period requirement in inactive state should depend on the DRX cycle length, there are questions about how the feature would work at the system level since the LMF may not be aware of the RRC state of the UE nor the DRX cycle length. How would the LMF set an appropriate value for the response time in the location request sent to the UE without this information?
Observation 1: If the measurement period in RRC_INACTIVE depends on the DRX cycle length, which is not known by the LMF, then the LMF may not be able to select an appropriate value for the response time in the location request.
Our understanding of one potential procedure is the following:
· The LMF receives RRC Inactive Positioning capabilities by the UE
· The LMF inquires the serving gNB of a DRX periodicity for RRC Inactive positioning.  
· Serving gNB responds with such periodicity to the LMF
· LMF sends the location request to the UE using the response time according to the response from the serving gNB, and a message to the serving gNB that it suggests the UE to perform positioning measurements in RRC Inactive state. 
· Up to the serving gNB whether to keep the UE in RRC connected or in RRC inactive state. 

Proposal 5: Support LMF sending to the serving gNB an inquire of the DRX parameters configured to the UE. 
3.2 UE capability for NR positioning in RRC_INACTIVE state
Transmission of SRS in RRC inactive is a new feature and should be clearly be associated with a UE capability. It has very specific UE impacts, for example, for RTT positioning, a UE would need to keep the group delay calibration between the PRS and the SRS. Such feature is only specified in NR Rel-16 for PRS and SRS in RRC Connected state. Keeping the same (or even different) group delay calibration if the PRS and/or SRS are in RRC Inactive would be a new UE feature that needs additional implementation efforts. Also, in RAN4, new requirements may need to be defined for measurement accuracy, measurement period and reporting. For these requirements to be really testable, there should be the corresponding capability bits. 
Proposal 6: Introduce a per-band UE capability for UEs transmitting SRS in RRC inactive state. 

With regards to DL PRS processing, similar to the SRS transmission, a UE may be capable of different number of PRS resources per slot, different maximum PRS resource configurations, different group delay calibration for RSTD measurement (related to RAN4 margins for RSTD measurements). 

Proposal 13: A per-band DL positioning capability should be defined in inactive state, e.g. including at least
· DL PRS processing capability in inactive state
· UE Rx-Tx measurement reporting
· DL RSTD measurement reporting
· RSRP measurement reporting
· Path-RSRP measurement reporting

If there is no UE capability for PRS processing or SRS transmission in RRC inactive, there will be NO way to test whether a feature is supported or not. A gNB doesn’t know whether the UE will be able to do PRS and/or SRS transmission; it will be a non-existent, non-deployable, and non-testable feature. 

Observation 2: No UE capability for PRS reception or SRS transmission in RRC inactive, will render the feature practically non-existent, non-deployable and non-testable. 
4 Conclusions
Overall, we make the following proposals and observations:
Observation 1: If the measurement period in RRC_INACTIVE depends on the DRX cycle length, which is not known by the LMF, then the LMF may not be able to select an appropriate value for the response time in the location request.
Observation 2: No UE capability for PRS reception or SRS transmission in RRC inactive, will render the feature practically non-existent, non-deployable and non-testable. 

 Proposal 1: In both UE-initiated and network-initiated include the option the UE/LMF to request the transmission of PRS resources on specific beam directions. 
· UE/LMF requests specific {Azimuth and zenith} boresight angles to be used for transmission of PRS resources from a specific TRP

Proposal 2: Support UE Rx-Tx measurement reporting in RRC Inactive state. 
Proposal 3: From RAN1 perspective, it is beneficial the measurement period requirements for RRC Inactive state positioning include both single sample and 4-sample processing.

Proposal 4: Support LMF sending to the serving gNB of a UE a recommendation of keeping the UE in RRC connected state or RRC Inactive state. 

Proposal 5: Support LMF sending to the serving gNB an inquire of the DRX parameters configured to the UE. 
Proposal 6: Introduce a per-band UE capability for UEs transmitting SRS in RRC inactive state. 

Proposal 7: A per-band DL positioning capability should be defined in inactive state, e.g. including at least
· DL PRS processing capability in inactive state
5 [bookmark: _Ref450583331]References
[1] RP-210903, "Revised WID on NR Positioning Enhancements".
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