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Introduction
In this contribution, we discuss some maintenance issues for positioning in RRC_INACTIVE other than the enhancement for positioning accuracy.
Positioning in RRC INACTIVE 
RRC_INACTIVE 
In the current version of TS 38.214 [1], the terminology “RRC_INACTIVE mode” is used widely. However, in RAN2 spec (e.g., TS 38.321), the terminology “RRC_INACTIVE”, rather than “RRC_INACTIVE mode”, is used.   In order to ensure the consistency between RAN1 specification and RAN2 specification, we suggest the following proposal:
Proposal 1: Adopt the following TP for TS 38.214 to keep the consistency between RAN1 specification and RAN2 specification. 
	TP for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The terminology “RRC_INACTIVE mode” is used widely. However, in RAN2 specification (e.g., TS 38.321), the terminology “RRC_INACTIVE”, rather than “RRC_INACTIVE mode”, is used. Thus, RAN1 and RAN2 specifications are not consistent.
Summary of change: change “RRC_INACTIVE mode” to “RRC_INACTIVE” 
Consequences if not approved:  Inconsistent terminologies between RAN1 and RAN2 specifications. 
--------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc11352159][bookmark: _Toc20318049][bookmark: _Toc27299947][bookmark: _Toc29673221][bookmark: _Toc29673362][bookmark: _Toc29674355][bookmark: _Toc36645585][bookmark: _Toc45810634][bookmark: _Toc100147444]
5.1.6.5	PRS reception procedure 
<omitted text>
The UE may be configured to measure and report, via high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] subject to UE capability, UE Rx-Tx time difference measurements with the same UE Tx TEG using up to 8 different UE RxTx TEGs. The high layer parameter [MeasPRSwithDiffRxTXTEGs_Request_UXRxTx] applies to all DL PRS positioning frequency layers.
The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside and inside of the initial DL BWP. The UE may be configured with the same or different numerology and CP for PRS resources than those of the initial DL BWP for DL PRS processing outside of the initial DL BWP. The UE may be configured with the same numerology and CP for PRS resources as those of the initial DL BWP for DL PRS processing inside of the initial DL BWP.
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause [6.1.3.X] of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
<omitted text>

6.2.1.4	UE sounding procedure for positioning purposes
<omitted text>
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. If the UE is configured for transmission of SRS-PosResource in RRC_INACTIVE mode, the configured spatialRelationInfoPos is also applicable.
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured by the higher layer parameter SRS-PosResource within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource, the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource for positioning.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
The UE does not expect to be configured with SRS-PosResource on a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission.
The UE may be configured, subject to UE capability, to report UE TEGs (Timing Error Group), where the TEGs are:
-	ueTxTEG which is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG]. 
If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, as defined in clause 5.1.6.5, the UE shall report the association information of SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx TEG ID.
If the UE is configured with SRS resources configured by the higher layer parameter SRS-PosResource in multiple CCs, the UE should report the [frequency information] of the SRS resources when it reports the UE Tx TEG associations.
If the UE reports a UE RxTx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a Tx TEG ID.
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and numerology as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning including frequency location and bandwidth, numerology, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning in RRC_INACTIVE mode [with the switching time] [in unpaired spectrum], subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. The SRS resource for positioning in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning





SRS for positioning
During RAN1 discussions, “an SRS resource for positioning” is widely used for the new SRS resource introduced for positioning. However, in TS 38.214, an SRS resource for positioning is described as an SRS resource configured by the higher layer parameter SRS-PosResource from Rel-16 NR. In order to keep the consistency within TS 38.214, we have the following proposal:
Proposal 2: Adopt the following TP for TS 38.214 to keep the consistency within TS 38.214. 
	[bookmark: _GoBack]TP for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: From Rel-16, an SRS resource for positioning  is described as an SRS resource configured by the higher layer parameter SRS-PosResource in TS 38.214,  rather than use “an SRS resource for positioning directly”
Summary of change: Change “an SRS resource for positioning” to “an SRS resource configured by the higher layer parameter SRS-PosResource”
Consequences if not approved:  Inconsistent terminologies within TS 38.214.
--------------------------------------------------------------------------------------------------------------------------------

6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter SRS-PosResource and if the higher layer parameter spatialRelationInfoPos is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter SRS-Resource or SRS-PosResource, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. If the UE is configured for transmission of SRS resource(s) configured by the higher layer parameter SRS-PosResource in RRC_INACTIVE mode, the configured spatialRelationInfoPos is also applicable.
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter SRS-PosResource across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured by the higher layer parameter SRS-PosResource within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter SRS-PosResource, the UE can only be provided with a single RS source in spatialRelationInfoPos per SRS resource for positioning.
For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
The UE does not expect to be configured with SRS-PosResource on a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission.
The UE may be configured, subject to UE capability, to report UE TEGs (Timing Error Group), where the TEGs are:
-	ueTxTEG which is associated with the transmissions of one or more UL SRS resources for the positioning purpose, which have the Tx timing error difference within a certain margin.
The UE may be configured to report, subject to UE capability, association information of SRS resource(s) configured by the higher layer parameter SRS-PosResource with UE Tx TEG(s) via higher layer parameter [ueTxTEG]. 
If the UE reports a UE Tx TEG ID with a UE Rx-Tx time difference measurement, as defined in clause 5.1.6.5, the UE shall report the association information of SRS resources configured by the higher layer parameter SRS-PosResource with the UE Tx TEG ID.
If the UE is configured with SRS resources configured by the higher layer parameter SRS-PosResource in multiple CCs, the UE should report the [frequency information] of the SRS resources when it reports the UE Tx TEG associations.
If the UE reports a UE RxTx TEG ID with a UE Rx-Tx time difference measurement, the UE may report a Tx TEG ID.
Subject to UE capability, the UE may be configured with an SRS resource for positioning configured by the higher layer parameter SRS-PosResource associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and numerology as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning configured by the higher layer parameter SRS-PosResource including frequency location and bandwidth, numerology, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning in RRC_INACTIVE mode [with the switching time] [in unpaired spectrum], subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the transmission of SRS resource(s) configured by the higher layer parameter SRS-PosResourcefor positioning transmission is dropped in the symbol(s) where the collision occurs. The SRS resource configured by the higher layer parameter SRS-PosResourcefor positioning in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning configured by the higher layer parameter SRS-PosResource.



PRS reception in RRC_INACTIVE
In the current version of TS 38.214, the following sentence may lead to potential misunderstanding that any UE in RRC_INACTIVE is expected to process DL PRS. In fact, this is an optional feature for UE. 

The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside and inside of the initial DL BWP. The UE may be configured with the same or different numerology and CP for PRS resources than those of the initial DL BWP for DL PRS processing outside of the initial DL BWP. The UE may be configured with the same numerology and CP for PRS resources as those of the initial DL BWP for DL PRS processing inside of the initial DL BWP.

Thus, we have the following proposal
Proposal 3: Adopt the following TP for TS 38.214 to avoid the misunderstanding that UE should always have the capability to receive PRS in RRC_INACTIVITE. 
	TP for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The current specification may lead to potential misunderstanding that any UE in RRC_INACTIVE is expected to process DL PRS.
Summary of change: Rearrange the paragraph “The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.”
Consequences if not approved:  Potential misunderstanding on the UE behaviour in RRC_INACTIVE for PRS reception .
--------------------------------------------------------------------------------------------------------------------------------

5.1.6.5	PRS reception procedure 
<omitted text>
The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside and inside of the initial DL BWP. The UE may be configured with the same or different numerology and CP for PRS resources than those of the initial DL BWP for DL PRS processing outside of the initial DL BWP. The UE may be configured with the same numerology and CP for PRS resources as those of the initial DL BWP for DL PRS processing inside of the initial DL BWP. The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
<omitted text>






3. Latency reduction
As in previous agreement, the M-sample measurement configuration is applicable to all the concurrent NR positioning methods and for all the frequency layers. But the current version of TS 38.214 does not clarify that the configuration of M-sample is applied to all the concurrent NR positioning methods. Furthermore, DL PRS-RSRPP measurement is introduced in Rel-17 and naturally, the indicated M-sample configuration shall be applied to DL PRS-RSRPP measurement too. We suggest to revise the text to clarify that.
Proposal 4: adopt the following TP on M-sample measurement for 38.214:
	TP for TS 38.214:
Reason for change: The specification does not specify that the same M-sample configuration is applied to all NR positioning method and the specification does not specify that M-sample configuration is applied to DL PRS-RSRPP.
Summary of change: Add text to specify that the M-sample indication is applied to all the concurrent NR positioning methods, and clairfy that M-sample indication is also applied to DL PRS-RSRPP.
Consequences if not approved:  Ambiguity in UE behavior on M-sample measurement.


	5.1.6.5	PRS reception procedure 
<Unchanged parts are omitted>
The UE may be requested, subject to UE capability, to measure and report one or more of the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP or UE Rx-Tx time difference measurements with either 1 or 4 samples, as defined in [11, TS 38.133], via higher layer parameter [numOfSamples-perMeasurement] [17, TS 37.355] which applies for all concurrent DL RSTD, DL PRS-RSRP, DL PRS-RSRPP and UE Rx-Tx time difference measurements in all DL PRS positioning frequency layers.

<Unchanged parts are omitted>


To process DL PRS of non-serving cell outside MG, one condition is that the expected Rx timing difference between the PRS and the serving cell shall be within a threshold and the expected Rx timing difference is determined by expected RSTD and expected RSTD uncertainty. But this important condition is missed in the current TS38.214. We propose the following TP to fix that.
Proposal 5: Adopt the following TP for 38.214:
	 TP for TS 38.214:
Reason for change: One condition on processing non-serving cell DL PRS outside MG is missed in the current spec.
Summary of change: Add text to specify that one of the conditions for processing non-serving cell DL PRS outside MG is the Rx timing difference is within a threshold.
Consequences if not approved:  Wrong behavior for processing DL PRS resource of non-serving cell outside MG.


	5.1.6.5	PRS reception procedure 
<Unchanged parts are omitted>
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]. To measure a DL PRS of a non-serving cell outside the measurement gap, the expected Rx timing difference between the DL PRS of a non-serving cell and that from the serving cell must be not larger than a threshold and the UE may calculate expected Rx timing difference based on the expected RSTD and expected RSTD uncertainty of the DL PRS resource of the non-serving cell. 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. Inside one instance of the [PRSProcessingWindow] the UE is only expected to measure a single DL PRS positioning frequency layer.

When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with [Type-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 in a configured PRS processing window with [Type-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 in a configured PRS processing window with [Type-2] 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 from the impacted serving cells are not expected to be measured by the UE on the overlapped symbols with the DL PRS, where impacted serving cells refer to the serving cell on which the [PRSProcessingWindow] is configured for a frequency range 1 band, and all the serving cells in the same band as the DL PRS for a frequency range 2 band.

<Unchanged parts are omitted>


4. Power Control of SRS for positioning
In Clause 7 of 38.213 [2], one paragraph of speciation text was added to describe the specification on how to obtain power control setting parameters for PUSCH, PUCCH and SRS when the UE is configured with Rel-17 unified TCI framework. However, the text description in that specification does not exclude the SRS resource for positioning.  In other word, the current text might mislead the reader that the UE shall apply the new method of power control parameter setting for SRS source for positioning when the UE is configured with Rel-17 Unified TCI framework.  To avoid this ambiguity, the specification shall be updated to exclude the SRS resource for positioning explicitly.
Proposal 6: Adopt the following text proposal for 38.213:
	TP for TS 38.213 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: The specification text description on deriving power parameters in Clause 7 seems to apply to SRS for positioning.
Summary of change: Add claification that the SRS for positioning is not included in that description.
Consequences if not approved:  Ambiguity in UE behavior of power control of SRS for positioning.
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<Unchanged parts are omitted>

-	in clause 7.3.1 except SRS based on a configuration by SRS-PosResourceSet, if p0-Alpha-CLID-SRS-Set is provided, 
-	if useIndicatedTCIState is provided for a SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with the indicated DLorJoint-TCIState or UL-TCIState
-	else, if useIndicatedTCIState is not provided for a SRS resource set and for a first SRS resource from the SRS resource set, the values of , , and SRS power control adjustment state  are provided by p0-Alpha-CLID-SRS-Set associated with DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set and a RS index  for obtaining a pathloss estimate for the SRS transmission is provided by PL-RS associated with or included in the indicated DLorJoint-TCIState or UL-TCIState of an SRS resource with lowest SRS-ResourceId in the SRS resource set
<Unchanged parts are omitted>


1. Conclusions
In this contribution, we discussed remaining issues for Rel-17 Positioning enhancement other than accuracy enhancement, and provided corresponding TPs. 
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