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Introduction
The following agreements were made in RAN1#106b-e meeting on latency improvement issues [1]. 
	Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE
Conclusion:
Potential enhancements to latency reduction with respect to MG sharing with other RRM procedures is up to RAN4 to decide.
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.
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.
[bookmark: _Hlk85630951]Agreement:
For the PRS processing sample number M, at least M = 1 is supported.
Agreement:
Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers.
· Send an LS to RAN4 to confirm.
Agreement:
Support using UL MAC CE for MG activation request by UE (Option 2) for the purpose of positioning.
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.


In this contribution, we continually discuss on the remaining issues.
Discussion
2.1 PRS measurement within MG
In the last RAN1 meeting, the following agreement was made on supporting a new MG activation procedure:
	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


There is still on remaining issue on the deactivation process. During the discussion, some companies argued that no deactivation process is needed, which is similar as the active DL BWP change, where the activated MG configuration can be valid for a time duration and then expires. In our views, it may be applicable for some use cases, e.g., request a MG to match a short-term on-demand DL PRS configuration, or for a periodic MG, request the MG activation every time for MG occasion. Otherwise, we believe that supporting a deactivation process is a more generic solution.
Proposal 1: Support one or both of the following options for the MG deactivation process;
· Option 1: DL MAC-CE
· Option 2: A MG validation timer

2.2 DL PRS measurements without MG
During the discussion in the last RAN1 meeting, issues regarding PRS processing window and priority indication were intensively discussed, and companies expressed diverse views. The following agreement was made:
	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.


Based on the agreed framework, the PRS priority against other DL signals/channels was still left for further discussion, and the latest proposal on the table at the end of the last meeting was recapped as follows [2]:
	Proposal 3.3.3-1
· With regards to the priority states to be indicated between PRS (serving and/or non-serving cell) and other DL signals/channels, at least support the case with two priority states
· PRS is higher priority than any other DL signals/channels excluding SSB
· PRS is lower priority than any other DL signals/channels including SSB
· FFS: Special handling for SSBs from serving/non-serving cells
· FFS: Special handling for priority related to PDSCH/PDCCH carrying URLLC data/control and identification of URLLC data/control


With the assumption that the PRS processing will be prioritized over other DL signals/channels excluding SSB over all symbols or PRS symbols within the PRS processing window subject to UE capability, we still think that there are some special cases and under which prioritization rules should be further defined. The FFS bullet is for PDSCH/PDCCH carrying URLLC data/control, and we are fine with defining special rules for PDSCH/PDCCH carrying high priority URLLC traffic, as in the IIoT scenarios, a UE would have high requirement of both positioning and communication. On the other hand, we believe that the following should also be included in the special handling case:
· PDSCH carrying LPP signalling: For a UE which has stringent positioning accuracy and latency requirement, or with the QoS class as “assured”, it should be ensured that the UE (e.g., using UE-A positioning) can successfully receive/decode the PDSCH that carrying the assistance data and location information request in the first place, and then to measure the corresponding DL PRS. 
To support the UE determines the prioritization rules of DL reception within the window, one straightforward solution is to introduce the physical layer priority of DL PRS and other DL signals/channels. To be specific, the priority of DL signals/channels can be indicated by the corresponding DCI. In addition, the priority of the DL signals/channels carrying LPP signalling can be additionally informed by the LMF to the gNB. The prioritization rule within the window can be defined as follows:
· If a PDSCH transmission with high priority overlaps in time with a DL PRS, the UE does not measure the DL PRS in the overlapping symbols.
· If a PDSCH transmission with low priority overlaps in time with a DL PRS with low priority, the UE does not measure the DL PRS in the overlapping symbols.
· If a PDSCH transmission with low priority overlaps in time with a DL PRS with high priority, the UE does not receive the PDSCH in the overlapping symbols.
Proposal 2: Support special handling for priority related to PDSCH/PDCCH carrying URLLC data/control and high priority LPP signalling.
Proposal 3: Support introducing physical layer priority to identify high priority DL signals/channels.

2.3 SRS for positioning priority enhancement
In Rel-16 positioning, the PUSCH always has higher priority than SRS for positioning no matter what time domain resource type is. When collision happens, the symbols of the SRS for positioning will be dropped. In the Rel-16 maintenance phase, the issue on priority rule of SRS for positioning was raised by several companies; however, it was down-prioritized in the maintenance stage and postponed to be further discussed in Rel-17. 
[bookmark: _GoBack]The issues on SRS priority have been discussed for several meetings, and were still open for whether/how to indicate the SRS priority. In RAN1#106b-e meeting, three alternatives regarding the SRS priority indication were left open at the end of meeting [2]:
	Proposal 5.3.3
· Consider, up to UE capability, priority indication of positioning SRS with the following alternatives to be considered for down-selection at RAN1#107-e.
· Alt.1 Explicit indication by gNB
· The type of indication (Physical layer, MAC CE, RRC) needs to be downselected also in RAN1#107-e.
· Alt.2 The priority status between positioning SRS and UL RS/channels is the same as the priority status between DL-PRS and DL RS/channels if indicated.
· Alt.3 No priority indication for SRS is introduced in Rel-17.


Regarding the three alternatives, we don’t think Alt. 2 is reasonable, since it cannot work if only UL positioning is used. For Alt. 1, we think that it is a simple solution to explicitly indicate the SRS priority; however, we are more preferred to follow the rule in the current TS 38.214 spec, i.e, the SRS priority is implicitly determined by its time domain resource type and the priority index of the UL signal/channels. To be specific, when the SRS for positioning collides with the PUSCH indicated as high priority, the current rule of dropping the SRS for positioning should be followed. The issue to be discussed is the case when the SRS for positioning collides with the PUSCH indicated as low priority, and in our view, the collision rule should be defined according to the time domain resource types of the SRS for positioning:
· If a PUSCH transmission with low priority overlaps in time with the periodic/semi-persistent SRS for positioning, the UE does not transmit the periodic/semi-persistent SRS for positioning in the overlapping symbols. 
· If a PUSCH transmission with low priority overlaps in time with the aperiodic SRS for positioning with low priority, the UE does not transmit the aperiodic SRS for positioning in the overlapping symbols.
· If a PUSCH transmission with low priority overlaps in time with the aperiodic SRS for positioning with high priority, the UE does not transmit the PUSCH in the overlapping symbols.
If companies prefer to go with Alt. 1, we think that the SRS priority can be indicated by RRC, and for semi-persistent and aperiodic SRS, the activation MAC-CE and the triggering DCI should be able to overwrite the priority indicated by RRC.
Proposal 4: Support the following collision rule:
· If a PUSCH transmission with low priority overlaps in time with the periodic/semi-persistent SRS for positioning, the UE does not transmit the periodic/semi-persistent SRS for positioning in the overlapping symbols. 
· If a PUSCH transmission with low priority overlaps in time with the aperiodic SRS for positioning with low priority, the UE does not transmit the aperiodic SRS for positioning in the overlapping symbols.
· If a PUSCH transmission with low priority overlaps in time with the aperiodic SRS for positioning with high priority, the UE does not transmit the PUSCH in the overlapping symbols.
Proposal 5: Up to UE capability, support priority indication of positioning SRS with:
· Alt.1 Explicit indication by gNB;
· The type of indication is indicated by RRC, and for semi-persistent and aperiodic SRS, the activation MAC-CE and the triggering DCI should be able to overwrite the priority indicated by RRC.
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss the physical layer latency improvements for NR positioning, and the following observations and proposals are provided:
Proposal 1: Support one or both of the following options for the MG deactivation process;
· Option 1: DL MAC-CE
· Option 2: A MG validation timer
Proposal 2: Support special handling for priority related to PDSCH/PDCCH carrying URLLC data/control and high priority LPP signalling.
Proposal 3: Support introducing physical layer priority to identify high priority DL signals/channels.
Proposal 4: Support the following collision rule:
· If a PUSCH transmission with low priority overlaps in time with the periodic/semi-persistent SRS for positioning, the UE does not transmit the periodic/semi-persistent SRS for positioning in the overlapping symbols. 
· If a PUSCH transmission with low priority overlaps in time with the aperiodic SRS for positioning with low priority, the UE does not transmit the aperiodic SRS for positioning in the overlapping symbols.
· If a PUSCH transmission with low priority overlaps in time with the aperiodic SRS for positioning with high priority, the UE does not transmit the PUSCH in the overlapping symbols.
Proposal 5: Up to UE capability, support priority indication of positioning SRS with:
· Alt.1 Explicit indication by gNB;
· The type of indication is indicated by RRC, and for semi-persistent and aperiodic SRS, the activation MAC-CE and the triggering DCI should be able to overwrite the priority indicated by RRC.
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