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Introduction
This contribution discusses Rel-17 NR positioning enhancements specifically in physical layer latency reduction for NR positioning.
Physical layer latency reduction 
Applicability to PRS from non-serving cells
In the previous meeting [1], it was agreed that DL-PRS measurement is supported not only from serving cell but also from non-serving cell subject to UE capability under condition that neighbouring PRS is synchronized/time aligned with the PRS from the serving cell.
 
	Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.



One of remaining issues is whether expected RSTD and its uncertainty can be used to determine non-serving cell within processing time window (outside MG). In general, the intention of both expected RSTD and expected RSTD uncertainty is to restrict TRPs that can be measured by using a-priori location of UE at LMF. If those are used for UE to decide which neighbour TRP can be measured, we do not see anything wrong with that since the required functionality is same as in the MG scenario. So, we agree that both expected RSTD and expected RSTD uncertainty are used for PRS measurement outside MG scenario.
Proposal 1: 
· Support using the expected RSTD and expected RSTD uncertainty in PRS processing window to determine Rx timing difference between PRS from the non-serving cell and that from the serving cell.
PRS processing window and priority indication
Regarding PRS priority with other DL signal/channels within the PRS processing window, followings are agreed in the previous meeting [1].

	Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.



Regarding the other DL signals/channels, we think that all of DL signals/channels such as SSB, CSI-RS, PDCCH, PDSCH might be considered. However, if SSB is treated as lower priority than PRS, there can be critical issue in terms of synchronization. So, we think that excluding SSB from listed DL signals/channels seems appropriate. Except for that, since there can be various use cases such as whether gNB focuses on data transmission or estimation of location, we suggest that RAN1 should support that gNB can informs/indicates priority rules between PRS and other DL signals/channels (CSI-RS, PDCCH, PDSCH). 
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· If SSB is treated as lower priority than PRS, there can be critical issue in terms of synchronization.
Proposal 2: 
· Regarding priority in the processing time window, except for SSB, RAN1 should support that gNB can informs/indicates priority rules between PRS and other DL signals/channels (CSI-RS, PDCCH, PDSCH).

Preconfiguration of MGs
Regarding Measurement Gap (MG) activation and deactivation, followings are agreed in the previous meeting [1].

	Agreement:
Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB for the purpose of positioning.
· Option 2: DL MAC CE
· FFS: Deactivation process

Agreement:
With regards to MG activation by DL MAC CE, further study
· DL MAC CE payload
· The necessity of pre-configuration of MGs in higher layers



The remaining issues are mainly how to deactivate MG and the Information elements for activation/deactivation. We think that there are two main ways to deactivate MG. The two ways can be distinguished by whether additional signaling for deactivation is introduced or not. That is, the one would be introducing the additional signaling like a MAC-CE for activation and the signaling is transmitted after activation of MG. The other ways is that MG is autonomously deactivated after specific time from reference time (e.g. activation time of MG).
Observation 2: 
· Regarding the way for deactivation of MG, following main ways can be considered:
· Option #1: Introducing the additional signaling like a MAC-CE for activation and the signaling is transmitted after activation of MG.
· Option#2: MG is autonomously deactivated after specific time (e.g. inactivity timer) from reference time (e.g. activation time of MG).
Regarding the way of introducing the additional signaling (option #1), we think either DCI or MAC-CE can be considered in terms of latency reduction. We think whether to use DCI or MAC-CE depends on the size of payload/information. Actually, the information of deactivation can be smaller than the information of activation since the information such as detail configuration MG does not need to be included and just only simple information like a ‘off’ seems sufficient. In this respect, DCI also can be considered for signaling of deactivation of MG since the latency of receiving the information from DCI is faster than through MAC-CE. So, RAN1 needs to select one of them considering the size of information/payload for deactivation of MG.
 Regarding the option #2 (MG is autonomously deactivated after specific time (e.g. inactivity timer) from reference time), RAN1 also needs to discuss which channel is used for providing the information about specific time (e.g. inactivity timer). We think that system information, RRC, MAC-CE (for activation) can be a candidate and the combinations are also acceptable.
Proposal 3: 
· For the deactivation of MG, RAN1 should select one option: 
· Option #1: Introducing the additional signaling for activation and the signaling is transmitted after activation of MG. For the signalling, downselect among following two alternatives.
· Alt. 1: DCI 
· Alt. 2: MAC-CE
· Option #2: MG is autonomously deactivated after specific time (e.g. inactivity timer) from reference time (e.g. activation time of MG) and the information regarding inactivity timer can be transmitted through one or more following alternatives 
· Alt.1 :System information 
· Alt.2: RRC signaling 
· Alt.3: MAC-CE (for activation of MG) 
For pre-configuration of MGs, since gNB can activate the specific one of pre-configured MGs and the specific activated MG can be closest to the time when the MG activation request from UE is received at gNB, we think pre-configuration seems beneficial in terms of latency. So, we think it is reasonable for RAN1 to support pre-configuration of MGs. 
Proposal 4:
· RAN1 should support the pre-configuration of MGs in terms of latency reduction. 
If pre-configuration of MGs is supported, we think that RAN1 should consider introducing some information such as MG index (or MG ID) to distinguish configured multiple MGs easily, in addition to reducing the overhead of both MG activation request and MG activation. In this respect, the information regarding association between pre-configuration of MGs and MG indices (or MG IDs) also needs to be provided for UE to request specific MG properly. And then, we think the MG index (or MG ID) needs to be included in the both MG activation request (UE-initiated) and MG activation (gNB-initiated) respectively.  
Observation 3: 
· If pre-configuration of MGs are supported, introducing the some information such as MG index (or MG ID) seems necessary to distinguish configured Multiple MGs easily, in addition to reducing the overhead of both MG activation request and MG activation.
Proposal 5: 
· RAN1 should support followings if the pre-configuration of multiple MGs is supported 
· Introducing MG index(or ID) to distinguish configured Multiple MGs easily
· Providing UE with information regarding association between pre-configuration of MGs and MG indices (or MG IDs)
· MG index (or MG ID) needs to be included in the both MG activation request (UE-initiated) and MG activation (gNB-initiated). 
Regarding additional information/payload for MG activation, we think the information related with measurement report also can be included.
Figure 1 shows the case that MAC-CE for activation of MG includes the information about which resources are used for measurement report. In that case, UE expects to report measurement results in accordance with provided information and gNB can decode the measurement report properly. In that case, the additional procedures such as scheduling request (SR) and UL grant is not necessary. So, RAN1 should consider that MAC-CE for MG activation includes the information about measurement report. 
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Figure 1: The example of positioning measurement report by using the MAC-CE for activation of MG

Observation 4:
· If MAC-CE for activation of MG includes the information about which resources are used for measurement report, the additional procedures such as Scheduling Request (SR) and UL grant is not necessary.
Proposal 6: 
· RAN1 should consider that MAC-CE for MG activation includes the information about measurement report.

Conclusion
In this contribution, we have discussed physical layer latency reduction for DL-positioning in Rel-17, and our proposals are summarized below. 


Applicability to PRS from non-serving cells
Proposal 1: 
· Support using the expected RSTD and expected RSTD uncertainty in PRS processing window to determine Rx timing difference between PRS from the non-serving cell and that from the serving cell.

PRS processing window and priority indication 
Observation 1: 
· If SSB is treated as lower priority than PRS, there can be critical issue in terms of synchronization.
Proposal 2: 
· Regarding priority in the processing time window, except for SSB, RAN1 should support that gNB can informs/indicates priority rules between PRS and other DL signals/channels (CSI-RS, PDCCH, PDSCH).

Preconfiguration of MGs
Observation 2: 
· Regarding the way for deactivation of MG, following main ways can be considered:
· Option #1: Introducing the additional signaling like a MAC-CE for activation and the signaling is transmitted after activation of MG.
· Option#2: MG is autonomously deactivated after specific time (e.g. inactivity timer) from reference time (e.g. activation time of MG).
Proposal 3: 
· For the deactivation of MG, RAN1 should select one option: 
· Option #1: Introducing the additional signaling for activation and the signaling is transmitted after activation of MG. For the signalling, downselect among following two alternatives.
· Alt. 1: DCI 
· Alt. 2: MAC-CE
· Option #2: MG is autonomously deactivated after specific time (e.g. inactivity timer) from reference time (e.g. activation time of MG) and the information regarding inactivity timer can be transmitted through one or more following alternatives 
· Alt.1 :System information 
· Alt.2: RRC signaling 
· Alt.3: MAC-CE (for activation of MG) 
Proposal 4:
· RAN1 should support the pre-configuration of MGs in terms of latency reduction
Observation 3: 
· If pre-configuration of MGs are supported, introducing the some information such as MG index (or MG ID) seems necessary to distinguish configured Multiple MGs easily, in addition to reducing the overhead of both MG activation request and MG activation.
Proposal 5: 
· RAN1 should support followings if the pre-configuration of multiple MGs is supported 
· Introducing MG index(or ID) to distinguish configured Multiple MGs easily
· Providing UE with information regarding association between pre-configuration of MGs and MG indices (or MG IDs)
· MG index (or MG ID) needs to be included in the both MG activation request (UE-initiated) and MG activation (gNB-initiated). 
Observation 4:
· If MAC-CE for activation of MG includes the information about which resources are used for measurement report, the additional procedures such as Scheduling Request (SR) and UL grant is not necessary.
Proposal 6: 
· RAN1 should consider that MAC-CE for MG activation includes the information about measurement report.
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