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Introduction
In RAN1#107-e meeting, there were still some remaining issues on latency enhancements, and are expected to be addressed in the maintenance phase [1]. We provide our views in this contribution.
In addition, after RAN#94-e meeting, the Rel-17 specifications were available for check [2]. In this contribution, text proposal for Clause 5.1.6.5 of TS 38.214 on positioning latency improvement is provided.
Remaining issues on latency enhancements
[bookmark: _Ref31533076]PRS processing window indication
During the last RAN1 meeting, the following agreement was made on the parameters of PRS processing window indication from the gNB to the UE. It is noted that some of parameters are left open for further discussion in the maintenance phase:
	Agreement
At least the following parameters for PRS processing window from the gNB to the UE are supported.
· Starting slot
· Periodicity
· Duration/length
· Cell and SCS information associated with the above parameters
Discuss during the maintenance phase on the necessity of other parameters including but not limited to
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Note: Indication of processing type does not suggest UE indication of multiple capabilities among (1A/1B/2) is already supported, which is a separate discussion.
Note: Some of the parameters above may not be mandatory for a PRS processing window


In our views, processing type should be supported, as different UE capabilities within the PRS processing window have different impact on the processing of other DL signals/channels in a certain or over all bands/CCs. Then, if a UE supports multiple capabilities 1A/1B/2, the gNB should explicitly indicate it to the UE. Whether a UE is capable of supporting multiple capabilities 1A/1B/2 can be further discussed in UE feature. 
On band/CC ID, since capabilities 1B/2 only affects a certain band/CC, therefore, the gNB should explicit indicate to the UE the applied band/CC information to the UE for capabilities 1B/2.
Other mentioned parameters such as starting symbol, number of occurrences, etc., are not needed. The indication of PRS processing window should be in slot level, supporting finer granularity in symbol level brings no significant benefits. Regarding the number of occurrences, it may be applicable for some LMF initiated on-demand DL PRS, where the LMF can recommend a proper number of occurrences to the gNB; otherwise, the gNB and LMF have no idea how to indicate the number of occurrences. In this sense, the deactivation of the PRS processing window should be further discussed, and it can be up to RAN2 to decide the PRS processing window deactivation procedure.
Proposal 1: Support the following parameters for PRS processing window from the gNB to the UE:
· Processing type (associated with the corresponding UE capability 1A/1B/2), at least for UE supports multiple capabilities 1A/1B/2;
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied.
· It is up to RAN2 to decide the deactivation procedure of the PRS processing window.

In RAN1#107-e meeting, it was agreed that the PRS processing window can be requested by the LMF to the gNB, and whether the UE can request the PRS processing window to the gNB was still left open:
	Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
· Include it in the LS to RAN2 and RAN3.


We believe that both LMF-based and UE-based request of the PRS processing window should be supported. In particular cases, e.g., UE-based positioning, and UE-initiated on-demand DL PRS, the UE identifies a proper configuration of PRS processing window, and therefore can request to the gNB directly. Similar as UE requests a (pre-)configured MG via UL MAC-CE, similar mechanism can be reused.
Proposal 2: PRS processing window request to the gNB by the UE is supported.
· Use UL MAC-CE for PRS processing window activation request.

PRS measurement priority
In the last meeting, whether and/or how to define the collision detection timeline of the PRS processing window and the dynamically scheduled/activated DL channels was briefly discussed. Due to the lack of inputs and workload of other more important issues, the collision detection timeline was postponed to be further checked in the maintenance phase.
During the previous RAN1 meetings, we have already agreed that the PRS processing window is indicated by the gNB to the UE, and also the priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC, which indicates that the gNB knows the location of the PRS processing window and the PRS measurement priority of the UE. In the following, we analysed case by case for a UE indicated with different states of PRS priority outside of MG, and supporting different capabilities 1A/1B/2:
· PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· Capability 1A/1B: The gNB can avoid scheduling the PDCCH across all or certain band/CC;
· Capability 2: If the gNB schedules a PDCCH, the UE prioritizes the DL PRS reception only in symbols with DL PRS, and is able to process the corresponding PDSCH in symbols not overlapped with the DL PRS;
· PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Capability 1A/1B: The gNB should schedule the PDCCH across all or certain band/CC;
· Capability 2: If the gNB schedules a PDCCH, the UE can process DL PRS if it is not overlapped with the corresponding PDSCH within the PRS processing window;
· PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Capability 1A/1B: The gNB can avoid scheduling the PDCCH of eMBB PDSCH, and should schedule the PDCCH of URLLC PDSCH across all or certain band/CC;
· Capability 2: If the gNB schedules a PDCCH of eMBB PDSCH, the UE prioritizes the DL PRS reception only in symbols with DL PRS, and is able to process the corresponding eMBB PDSCH in symbols not overlapped with the DL PRS; if the gNB schedules a PDCCH of URLLC PDSCH, the UE can process DL PRS if it is not overlapped with the corresponding URLLC PDSCH within the PRS processing window;
From the above analysis, it is seen that without defining the collision detection timeline, the gNB can avoid any confusion in UE behaviour by its implementation, if the UE supports capability 1A/1B. However, if a UE supports capability 2, as the UE only prioritizes the DL PRS reception in DL PRS symbols if the DL PRS determines to have higher priority, and it is still able to process other DL signals/channels. Therefore, we believe it is necessary to introduce a collision detection timeline, to avoid the case when a PDCCH is schedule too close to the starting point of a PRS processing window, the UE is not able to determine and follow the prioritization rule of PRS measurement with other DL signals/channels within the window.
Proposal 3: Support to define the collision detection timeline to avoid the gNB dynamically schedules a PDCCH too close to the starting time of a PRS processing window.

Conditions for MG-less measurement satisfied
During the R17 WI phase, it was agreed to support PRS measurement outside the MG (within a PRS processing window), where the UE measurement is inside the active DL BWP with PRS having the same numerology as the active DL BWP. In addition, the feature is 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 further defined by RAN4.
Then, when conditions of MG-less PRS measurement cannot be satisfied, majority views believed that RAN1 should specifically define the UE behavior. During the discussion, the following options were proposed:
	· Option 1: UE may fallback to MG-based PRS measurement.
· Option 2: UE may measure the PRS on overlapping BW with the curret active DL BWP if the performance requirement can be met
· Option 3: UE may measure PRS from both inside MG and outside MG (within the PRS processing window)
· Option 4: If an onging PRS measurement outside MG is interrupted, e.g. due to BWP switch, UE may report the partial measurement.


When a UE determines that the Rx time difference of a PRS from non-serving cell is no longer satisfy the defined time domain condition, or due to active DL BWP switching, a PRS is no longer inside the active BWP or with the same numerology, the UE can always switch to MG-based PRS measurement for those not meet the condition. In such sense, Option 3 is a superset of Option 1, in other words, the UE may fallback to MG-based PRS measurement for the PRS (e.g., from a non-serving cell) that is no longer satisfy the conditions, and keep measuring the PRS satisfying the conditions outside the MG.
Proposal 4: Support the UE fallback to MG-based PRS measurement for the PRS not satisfying the conditions.
· Note: The UE may keep measuring the PRS satisfying the conditions outside MG.

TP for Clause 5.1.6.5 of TS 38.214 
PRS measurement priority
Regarding the agreement of DL PRS measurement prioritization, the following two paragraphs were captured in the specification:
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter [PRSProcessingWindow]. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, if the UE determines the DL PRS priority is higher than [other DL signals or channels except SSB] as indicated by higher layer parameter [PRS-priority-indicator] or as implied by UE capability, the UE is expected to measure the DL PRS; otherwise, the UE is not  expected to measure the DL PRS and expected to receive [other DL signals and channels], subject to UE capabilities. UE is not expected to process DL PRS without configuration of measurement gap.
When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 1A] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 1B] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels in the same band as the DL PRS are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 2] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured by the UE on the overlapped symbols with the DL PRS.
The yellow highlighted sentence of the first paragraph is contradictory of the second paragraph. This sentence is related to the following agreements made in RAN1#107-e meeting:
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
· Option 1: UE may indicate support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.
Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.


The agreements specify 3 options of priority states for priority handling of PRS measurement outside of MG, and the PRS priority of a UE can be indicated in RRC. No UE behaviour is mentioned, as it is specifically related to the UE capability, which is described in the second paragraph. In the yellow highlighted sentence, it is said that when UE determines that the PRS has higher priority than other DL signals/channels except SSB, the UE expects to measure DL PRS; otherwise, the UE is not expected to measure DL PRS and expects to receiver other DL signals/channels. However, subject to UE capability, if the UE supports capability 2, the prioritization rule only works for the symbols where the DL PRS overlapping with other DL signals/channels. To be specific, even if the UE determines that the DL PRS has higher priority than other DL signals/channels, the UE can still receive other DL signals/channels in symbols without the DL PRS; otherwise, if the UE determines that the DL PRS has lower priority than other DL signals/channels, the UE only drops DL PRS that overlapped with other DL signals/channels in symbols. 
Proposal 5: Adopt the following TP.
<omitted text>
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter [PRSProcessingWindow]. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, if the UE determines the DL PRS priority with is higher than [other DL signals or channels except SSB] as indicated by higher layer parameter [PRS-priority-indicator] or as implied by UE capability, the UE is expected to measure the DL PRS; otherwise, the UE is not  expected to measure the DL PRS and expected to receive [other DL signals and channels], subject to UE capabilities. 
When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 1A] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 1B] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels in the same band as the DL PRS are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 2] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured by the UE on the overlapped symbols with the DL PRS.
<omitted text>

MG deactivation
During the RAN1 discussion of UL MAC-CE based MG deactivation procedure, companies shared diverse views on whether the explicit deactivation request should be supported. The issue was declared closed in RAN1, and companies believed that RAN2 could look into this issue and make the decision. Similar situation was encountered for DL MAC-CE deactivation procedure.
In the last RAN2 meeting, the following agreement was made to support explicit MG deactivation request via UL MAC-CE and DL MAC-CE of MG deactivation. Accordingly, the TS 38.214 should capture the corresponding UE behaviour.
Proposal 6: Adopt the following TP.
<omitted text>
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource, the UE may request a measurement gap via higher layer parameter NR-PRS-MeasurementInfoList [12, TS 38.331] or as specified in clause X of [10, TS 38.321]. The UE may be preconfigured with one or more measurement gaps each associated with an [ID]. When the UE requests activation or deactivation a measurement gap as specified in clause [X] of [10, TS 38.321] it can request one of the preconfigured measurement gaps by referring to the [ID]. The UE may have one of the preconfigured measurement gap(s) activated or deactived as specified in clause[X] of [10, TS 38.321].
<omitted text>

Conclusions
In this contribution, we provide our views on the remaining issues on latency enhancements, and the following proposals are made:
Proposal 1: Support the following parameters for PRS processing window from the gNB to the UE:
· Processing type (associated with the corresponding UE capability 1A/1B/2), at least for UE supports multiple capabilities 1A/1B/2;
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied.
· It is up to RAN2 to decide the deactivation procedure of the PRS processing window.
Proposal 2: PRS processing window request to the gNB by the UE is supported.
· Use UL MAC-CE for PRS processing window activation request.
Proposal 3: Support to define the collision detection timeline to avoid the gNB dynamically schedules a PDCCH too close to the starting time of a PRS processing window.
Proposal 4: Support the UE fallback to MG-based PRS measurement for the PRS not satisfying the conditions.
· Note: The UE may keep measuring the PRS satisfying the conditions outside MG.
Proposal 5: Adopt the following TP.
<omitted text>
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter [PRSProcessingWindow]. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, if the UE determines the DL PRS priority with is higher than [other DL signals or channels except SSB] as indicated by higher layer parameter [PRS-priority-indicator] or as implied by UE capability, the UE is expected to measure the DL PRS; otherwise, the UE is not  expected to measure the DL PRS and expected to receive [other DL signals and channels], subject to UE capabilities. 
When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 1A] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 1B] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels in the same band as the DL PRS are not expected to be measured by the UE. When the UE is expected to measure the DL PRS outside the measurement gap if it is supporting [capability 2] and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured by the UE on the overlapped symbols with the DL PRS.
<omitted text>
Proposal 6: Adopt the following TP.
<omitted text>
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource, the UE may request a measurement gap via higher layer parameter NR-PRS-MeasurementInfoList [12, TS 38.331] or as specified in clause X of [10, TS 38.321]. The UE may be preconfigured with one or more measurement gaps each associated with an [ID]. When the UE requests activation or deactivation a measurement gap as specified in clause [X] of [10, TS 38.321] it can request one of the preconfigured measurement gaps by referring to the [ID]. The UE may have one of the preconfigured measurement gap(s) activated or deactived as specified in clause[X] of [10, TS 38.321].
<omitted text>
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