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1. Introduction
[bookmark: _Hlk30969022]The Rel-17 WID of NR positioning enhancement was approved in RAN#90e [1], focusing on RAN1-centric objectives. Then, it was updated to include more objectives in RAN1#91e [2].  
Mitigating of Rx/Tx timing delays is one of the key objectives. RAN1#106e meeting had an extensive discussion on it and got some agreements as below [3]
	[bookmark: _Hlk30969040]Agreement:
· Subject to UE capability, support a UE to include one UE Rx TEG ID for the RSTD reference time and one UE Rx TEG ID for each DL RSTD measurement (including each additional DL RSTD measurement), in a DL TDOA measurement report. These UE Rx TEG IDs can be the same or different. 
· Note: RSTD reference time is related to the DL_PRS_Reference_Info IE

Agreement:
Make the following modification of the previous agreement:
For mitigating UE Tx/Rx timing errors for DL+UL positioning, a UE may should support, up to UE capability, either one or both of the following options:
· Option 1: Reporting of UE RxTx TEG ID is supported by the UE
· FFS: Further details on how the UE RxTx TEG IDs are related/associated to UE Tx TEG IDs and/or UE Rx TEG IDs and to the UE Rx-Tx measurements. 
· Option 2: Reporting of UE RxTx TEG ID is not supported by the UE; reporting of UE Rx TEG ID and UE Tx TEG ID is supported. 
· In either option, a UE Tx TEG ID is associated with (downselection needed)
· Alt. 1: an UL SRS resource for positioning corresponding to the Tx timing of the UE Rx-Tx measurement
· Alt. 2: the Tx timing of the UE Rx-Tx measurement
· Alt. 3: one or more UL SRS resources for positioning
· Note: An UE Rx TEG ID is associated with one DL PRS resource (or more DL PRS resources) corresponding to the Rx time of the measurement
· FFS: How to resolve potential mismatch between UE and gNB Rx-Tx time difference measurements (e.g. UE provides the UE Rx-Tx measurements associated with a Tx TEG with SRS1, while gNB provides the gNB Rx-Tx measurements with a Rx TEG associated with SRS2). 
· FFS: The potential impact and modification on the definition of Rx-Tx time difference measurements

Agreement:
· Subject to UE capability, support the LMF to request a UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements.
· FFS: N=[2, 3, 4] or other values, where the maximum value of N depends on UE capability.
· FFS: whether the TRP can be either a “RSTD” reference TRP or a neighbor TRP
· FFS: details of the signalling, procedures, and UE capability
· FFS: The multiple RSTD measurements can share the same time stamp
· Note: All RSTD measurements are relative to a single reference timing
· Support the LMF to request a TRP to optionally measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements.
· FFS: M = [2, 3, 4] or other values
· FFS: details of the signalling, procedures
· FFS: The multiple RTOA measurements can share the same time stamp

Agreement:
· Consider supporting one of the following alternatives related to the UE Rx-Tx time difference (decision to be made in RAN1#106b):
· Option 1: 
· Subject to UE capability, the UE may report an additional UL Timestamp associated to a UE Rx-Tx measurement, corresponding to the timing of the uplink subframe of a positioning SRS.
· Add the following to the UE Rx-Tx time difference definition (similar to the definition for HD-FDD UE in TS 36.214): 
· If the UE does not transmit SRS in subframe #j, and if the UE reports an additional timestamp for the positioning SRS associated to the measurement, it shall compensate for the difference in the transmit timing of uplink subframe #j and the transmission timing of the subframe containing positioning SRS.
· Option 2: 
· Subject to a UE capability, a UE may optionally report Timing Adjustment (TA) change information
· Option 3A: The TA change information is included in the UE Tx TEG report
· Option 3B: The TA change information is included in the Rx-Tx measurement report
· Note: TA change information corresponds to: Tx Timing change with a timestamp that this change occurred.
· Option 3: 
· Subject to UE capability, the UE may report an additional UL Timestamp associated to a UE Rx-Tx measurement, corresponding to the timing of the uplink subframe of a positioning SRS.
· Add the following to the UE Rx-Tx time difference definition (similar to the definition for HD-FDD UE in TS 36.214): 
· If the UE does not transmit SRS in subframe #j, and if the UE reports an additional timestamp for the positioning SRS associated to the measurement, it is up to UE to compensate for the difference in the transmit timing of uplink subframe #j and the transmission timing of the subframe containing positioning SRS, or include the difference (Timing Adjustment change) without compensation within the report
· Other options are not precluded. 

Agreement:
Consider the following options (both could be selected) until RAN1#106b-e
· Option 1: Support LMF to optionally indicate the measurement time window (MTW) for a UE for the measurement instances included in a measurement report. 
· Option 2: Support LMF to optionally indicate the measurement time window for a gNB for the measurement instances included in a measurement report.
· FFS: the details of the MTW configuration.
· Any requirements can be discussed by RAN4 after decision on the options is made.


Agreement:
· If a Tx TEG ID is reported with a UE Rx-Tx time difference measurement, the UE should also report the association of the Tx TEG ID to the UL SRS resource(s)
· FFS: how the the association of the Tx TEG ID to the UL SRS resource(s) is determined by UE.
· FFS: details of the signalling

Agreement:
If a RxTx TEG ID is reported with a UE Rx-Tx time difference measurement, the UE may optionally also report a Tx TEG ID. 



In this contribution, we will continue to discuss remaining issues of the positioning enhancement to mitigate UE/gNB Rx/Tx timing delays, and provide our views on these issues accordingly. 
2. Discussion on timing error group (TEG)
 In RAN1#104bis-e and RAN1#105e meeting, there were some discussions on the association of TEG and MIMO SRS port, but no consensus was made.  From the perspective of specification, MIMO SRS can be used for some positioning, e.g., UL-RTOA. However, from UE side, there are only four usages for MIMO SRS resource(s) and positioning is not one of these four usages according to the NR specifications. In this sense, whether a MIMO SRS is used for positioning or not can be only known by network and is totally transparent to UE. 
SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                        OPTIONAL, -- Need S
           ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)     OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                          OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                             OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                     OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                   OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSList-r16             SetupRelease { PathlossReferenceRSList-r16}                    OPTIONAL  -- Need M
    ]]
}
Thus, we have the following observation:
Observation 1: From the UE perspective, whether a MIMO is used for positioning or not is totally transparent
From the perspective of implementation, UE may transmit MIMO SRS by using different antenna virtualization or precoding according to the usage configured by RRC signaling. As MIMO SRS is widely used to support various NR features, we need to carefully check the potential impacts on UE implementation of MIMO SRS for various use cases and scenarios. 
Usage: non-codebook based UL MIMO. Let’s take a 2-Tx UE as an example. 
· If each port is associated with one Tx, the timing difference of two SRS ports is related to the timing difference between different RF chains/antennas. 
· If the two ports are implemented by vector [1,  1] and [1, -1] respectively, the timing difference of two ports is likely to be the same.  (e.g., used for non-codebook based UL MIMO)
Obviously, the two different mapping of SRS will have different assumption of timing difference and UE doesn’t know whether it will be used for positioning or not.  Moreover, the mapping of SRS port and physical antenna/PA may be different in different transmission occasions as UE will adjust the precoder according to the current DL channel status.  
Usage: codebook based UL MIMO. Let consider a 4-Tx UE that supports UL Full power transmission. If a gNB configures 2-port SRS for UL full power transmission (Codebook based UL MIMO), then UE may have different mapping of MIMO SRS
· Alt.1: each port is mapped to one Tx
· Alt.2: each port is mapped to two Tx via CDD or precoding.   
TEG information is likely to be different for Alt.1 and Alt.2. Moreover, UE implementation of Alt.1 or Alt.2 is transparent to gNB/LMF. 
Usage: antenna switching. Let’s assume antenna switching of 2T4R.We cannot assume the timing difference between the two 2 Tx chains/antennas for the two transmissions (each corresponding to one 2-port SRS resource) are the same since antennas are in different positions and different switchers are used. That is to say, there may exist such case:  timing difference between the 2 ports of one SRS resource is within a margin, whereas timing difference between the 2 ports of another SRS resource is larger than this margin.
Based on the discussion, we can have the following observation:
Observation 2: At least for some usage(s) of MIMO SRS resource, the TEG information may be varying for different transmission occasions. 
On the other hand, for a MIMO SRS resource configured with one usage in Rel-15/Rel-16, UE knows the intention of this SRS resource and may do some dedicated mapping for this SRS. If additional information on the MIMO SRS used for positioning is received, UE has to make some decision, for example
· Option1: Prioritize the configured usage
· Option2: Prioritize positioning
· Option3: Try to make some optimization to achieve a good trade-off between the configured usage and positioning
Different options will have different impact on the UE implementation and the performance of MIMO and positioning, which is not friendly from UE perspective. Thus, the benefits to associate TEG with MIMO SRS port are not well justified. 
 Proposal 1: Rel-17 doesn’t support the association of TEG with MIMO SRS port(s).
Regarding the reporting/updating of Tx TEG association with positioning SRS/PRS resources, there were two options discussed in RAN1#106e meetings as below:
	· Consider supporting one or both of the following options (to be decided in RAN1#106b):
· Option 1: the LMF to request a UE/TRP to provide the periodic reporting of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources, based on a configured periodicity;
· FFS: the values of the configurable periodicities
· Option 2: the LMF to request a UE/TRP to provide the report of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources whenever the UE/TRP determines the previous association information is no longer valid
· Note: It is up to the UE/TRP to determine when and whether the previous association information is no longer valid
· FFS: The details of change of association information between Tx TEG IDs and SRS/PRS resources.


In our understanding, there are some disadvantages for Option 1 from the technical point of view:
· If the association of Tx TEG IDs and positioning SRS/PRS resources is not changed, the periodic reporting will not offer any value but at the cost of more signaling overhead.
· If the association of Tx TEG IDs and positioning SRS/PRS resources is changed just after one reporting, then UE/TRP has to wait for the next opportunity for reporting this information. In this case, there will be a larger latency for the reporting of TEG association with positioning SRS/PRS resources.
Based on the above reasons, we propose to support Option 2.
Proposal 2: Regarding to the updating/reporting of the association of Tx TEG IDs and positioning SRS/PRS resources, support Option 2, i.e., 
· the LMF to request a UE/TRP to provide the report of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources whenever the UE/TRP determines the previous association information is no longer valid
· Note: It is up to the UE/TRP to determine when and whether the previous association information is no longer valid
3. TEG based method for DL Positioning
In RAN1#106-e meeting, an agreement was made to support the measurements of the same RS resource by using different Rx TEGs. There are still some remaining issues, which we will discuss in this section.
· Number of Rx TEGs: Regarding the number of UE/TRP Rx TEGs, we think the candidate list of {2,3,4} is reasonable since it can support the typical product implementation and also leaves some room for future advanced implementation.
· Type of TRP: For the UE reporting, there is an FFS part whether the TRP can be either a “RSTD” reference TRP or a neighbor TRP. Although additional reporting for one more TRP (i.e., the reference TRP) may not offer much gain, there is no harm to allow UE to report the multiple measurement results of the DL PRS from the reference TRPs based on different Rx TEGs.
· Time stamp: The is also a discussion on whether multiple RSTD measurements can share the same time stamp. If a UE/TRP supporting simultaneous reception via multiple panels, it is possible to get multiple RSTD measurements at the same time. Otherwise, UE/TRP has to get the multiple   RSTD measurements based on the different instances of DL PRS resource or SRS resource for positioning. Thus, UE/TRP should be allowed to report different time stamps for different RSTD measurements. One simple way for the signaling design to support the both cases is to allow UE/gNB to report an associated timestamp for each RSTD measurement. 
Based on the discussion, we have the following proposal:
Proposal 3: For a UE to measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements
· N = [2,3,4], which is based on UE capability reporting
· The TRP can be either a “RSTD” reference TRP or a neighbor TRP 
· An associated time stamp is reported associated with each RSTD measurement
· It is up to UE to report the same value of different values for the timestamps of different RSTD measurements 
For TRP to measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements: 
· M = [2,3,4]
· An associated timestamp is reported associated with each RSTD measurement
· It is up to TRP to report the same value of different values for the timestamps of different RSTD measurement 

4. TEG based method UL Positioning method
[bookmark: _Hlk60832542]An open issue is how to report the association of TEGs and positioning SRS resources. The following two alternatives were discussed in RAN1#105e and RAN1 agreed to down select one of them:
· Alt.1: The association information is sent directly from UE to LMF
· Alt.2: The association information is first provided to gNB and then forwarded to LMF
There was also an intensive discussion on the down-selection in RAN1#106e meeting, but no consensus was made.
The SRS resource for positioning is configured by gNB and signaled to UE via RRC. That means the SRS configuration for each are “locally” configured with in the serving cell of the gNB. As a result, there may be some ambiguity from LMF side on the associated TRPs of the SRS for Alt.1. For example, two gNBs (gNB A, gNB B) with long distance has UE A and UE B, respectively. If each gNB configures two SRS resources for its own UEs for positioning and these SRS configuration for UE A and UE B are the same, then same LMF will cannot differentiate these SRS resource for positioning, e.g., whether the reported association information for UE A is applicable for gNB A or gNB B.  In order to address this issue, some new design will be needed and the design principle of Rel-16 signaling mechanism will be broken. Thus, Alt.1 is not a good approach for the signaling of association information. 
Observation 3: Alt.1 that the association information is sent directly from UE to LMF may lead to ambiguity issue at LMF. 
According to the above discussion, we suggest to select Alt.2 to move forward.
 Proposal 4: For the association information of TEGs and SRS resources for positioning, Rel-17 supports UE to report it to gNB and gNB to forward it to LMF via NRPPa, i.e.g,
· Subject to UE’s capability, support a UE providing the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE has multiple Tx TEGs. 
· Support the serving gNB to forward the association information provided by the UE to the LMF
There is an FFS part: Support LMF to forward the association information from the serving gNB for the UE to the neighboring gNBs. For UL TDOA, the calculation of location information is done by LMF. Thus, there is no much value to share the TEG information to the neighboring gNBs. 
Proposal 5: R17 doesn’t support LMF to forward the association Tx TEG information of a UE from the serving gNB to the neighboring gNBs

5. TEG based method Multi-RTT Positioning Method
[bookmark: _Hlk60832568]In the latest RAN1 meeting, there was some discussion on how to improve the definition of UE Rx-Tx time difference with the aim to better match the UE and TRP measurements. After a lengthy discussion, three options were identified, and they should be further down-selected.  
For Option 1, UE should compensate the timing difference (if there is any) for the reported measurement result(s). In contrast, for Option 2 and Option 3, UE may report the TA change information along with the measurement results. From our understanding, if there are any timing difference due to the TA change, UE can compensate it before the reporting. Thus, we don’t see clear benefit to report TA change information. 
Proposal 6: Among the three options regarding the UE Rx-Tx time difference, support Option 1, i.e.,
· Subject to UE capability, the UE may report an additional UL Timestamp associated to a UE Rx-Tx measurement, corresponding to the timing of the uplink subframe of a positioning SRS.
· Add the following to the UE Rx-Tx time difference definition (similar to the definition for HD-FDD UE in TS 36.214): 
· If the UE does not transmit SRS in subframe #j, and if the UE reports an additional timestamp for the positioning SRS associated to the measurement, it shall compensate for the difference in the transmit timing of uplink subframe #j and the transmission timing of the subframe containing positioning SRS.
For mitigating UE Tx/Rx timing errors for DL+UL positioning, a UE can support the reporting of UE RxTx TEG ID or UE Rx TEG ID + UE Tx TEG ID, or both. There is a remaining issue on the association of Tx TEG ID. For this issue, there were three alternatives identified in RAN1#105e meeting:
· Alt. 1: an UL SRS resource for positioning corresponding to the Tx timing of the Rx-Tx measurement
· Alt. 2: the Tx timing of the Rx-Tx measurement
· Alt. 3: one or more UL SRS resources for positioning
From our understanding, the down-selection depends on the definition of Rx-Tx time difference measurements. If Proposal 5 is adopted, the Tx timing is corresponding to the timing of the uplink subframe of a positioning SRS. In this sense, the UE Rx-Tx time difference measurement is always related to an UL SRS resource for positioning. Thus, we have the following proposal:
 Proposal 7: For mitigating UE/TRP Tx/Rx timing errors for DL+UL positioning, a Tx TEG ID is associated with an UL SRS resource for positioning corresponding to the Tx timing of the Rx-Tx measurement (Alt.1).

In RAN1#104bis-e, an agreement for mitigating UE Rx/Tx timing errors in DL+UL positioning by down-selecting some basic schemes out of 8 alternatives. In RAN1#105e meeting, these schemes were refined as two options as below:
	Agreement:
· For mitigating UE/TRP Tx/Rx timing errors for DL+UL positioning, support one of the following alternatives:
· Alt.1: Support a gNB to provide the association information of a gNB Rx-Tx time difference measurement with a pair of {Rx TEG, Tx TEG} to LMF 
· Alt. 2: Support a gNB to provide the association information of a gNB Rx-Tx time difference measurement with a TRP RxTx TEG to LMF, if the TRP has multiple RxTx TEGs, according to the one of the 2 following options: 
· Option 1: the TRP RxTx TEG is associated with one or more {DL PRS resource, UL Positioning SRS resource} pairs
· FFS:  whether gNB provides the association information of UL Positioning SRS resources to TRP Rx TEG to LMF, if the TRP has multiple Rx TEGs, for gNB RxTx measurements specifically
· Option 2: the TRP RxTx TEG is associated with one or more {Rx TEG, Tx TEG} pairs where the Rx TEG is used to receive the UL Positioning SRS and the Tx TEG is used to transmit the DL PRS.
· For both alternatives, the gNB may provide the association information of DL PRS resources to TRP Tx TEG to LMF if the TRP has multiple Tx TEGs.
· FFS: the details of the signalling, procedures



Some further refinement was based for the above agreement in RAN1#106e meeting. Based on the same reason for mitigating UE Tx/Rx timing errors for DL+UL positioning, we can have a counterpart for the TRP/gNB based on the refined agreement of RAN1#106e. Thus, we have the following proposal:
Proposal 8: For mitigating UE/TRP Tx/Rx timing errors for DL+UL positioning, a TRP should support, up to either one or both of the following options:
· Option 1: Reporting of TRP RxTx TEG ID 
· FFS: Further details on how the TRP RxTx TEG IDs are related/associated to TRP Tx TEG IDs and/or TRP Rx TEG IDs and to the gNB Rx-Tx measurements. 
· Option 2: Reporting of TRP Rx TEG ID and TRP Tx TEG ID. 
· If a Tx TEG ID is included with a Rx-Tx time difference measurement report, the TRP should report the association of the Tx TEG ID to DL PRS resource(s) corresponding to the Tx time of the measurement
· Note 1: The association can be in a separate report from the Rx-Tx time difference measurement report.
· Note 2: The association is the same for both DL-TDOA and DL+UL positioning by default
· FFS: The potential impact and modification on the definition of Rx-Tx time difference measurements

Regarding the UE Rx+Tx group timing delay, there was some discussion on the measurement and the reporting of this time delay.  Here is the related proposal discussed in RAN1#106e.
	· Subject to the feasibility check by RAN4, if RAN4 considers it is feasiable for UE to report of UE RX+TX group time delays to LMF, subject to the UE capability, support UE to report UE RX+TX group time delays for the multiple pairs of UE {RX TEG, TX TEG} to LMF;
· FFS: Whether the information is sent directly from UE to LMF, or is first provided to gNB and then forwarded to LMF
· Note: It is not required to report the group delays for all possible combinations of UE {Rx TEG, Tx TEG}
· FFS: Subject to the feasibility check by RAN4, if RAN4 considers it is feasiable for gNB to report of TRP RX+TX group time delays to LMF, support gNB to report TRP RX+TX group time delays for the multiple pairs of TRP {RX TEG, TX TEG} to LMF;
· Send LS to RAN4 to check whether it is feasiable for UE/gNB to report of UE/gNB RX+TX group time delays




From the technical point of view, we have the following observations
· We don’t have throughout study on the feasibility whether UE or TRP can measure this kind of group time delay with sufficient accuracy.
· If UE or TRP knows the group time delay, then it can compensate for the timing error. In this case, there is no need to signal the timing error to the LMF. Thus, we failed to see the benefit/motivation to report the group time delays to LMF.
From the procedure point of view, we cannot make any agreement on a new feature with such kind of pre-condition (i.e., subject to the feasibility check by RAN4) when we are approaching the completion of Rel-17 enhanced positioning.
Based on the above discussions, we have the following proposal:
Proposal 9: Rel-17 doesn’t support UE/TRP to report RX+TX group time delays to LMF.

6. Multiple measurement instances
One remaining issue is how to determine the timestamp of each measurement instance. There were three options discussed in RAN1#106e meeting:
	· Option 1: The timestamp of the UE (or TRP) measurement instance corresponds to the reception time of the last DL-PRS resource (or the last SRS resource for the positioning purpose) that are used to determining the measurement instance.
· Option 2: The timestamp of the UE (or TRP) measurement instance corresponds to as a time window indicated by,
· A starting time instance corresponds to the reception time of the first instance of the DL PRS (or UL SRS) resources averaged/filtered over to give the reported measurement instance,  and
· An ending time instance corresponds to a reception time of the last instance of the DL PRS (or UL SRS) resources averaged/filtered over to give the reported measurement instance
· Option 3: Up to UE implementation.


In general, Option 1 will give a timestamp with less uncertainty. Thus, LMF and UE can have a better alignment on the measurement results. For the Option 2, there may be some ambiguity, since the measurement instance may be averaged on the positioning RS among different slots. Option 3 is the traditional way used in Rel-16. Considering the advantages and disadvantages of each option, we have the following proposal:
Proposal 10:  For the timestamps for the measurement instances in a measurement report, support either Option 1 or Option 3:
· Option 1: The timestamp of the UE (or TRP) measurement instance corresponds to the reception time of the last DL-PRS resource (or the last SRS resource for the positioning purpose) that are used to determining the measurement instance. (1st preference)
· Option 3: Up to UE implementation. (2nd preference)
There was also some discussion on the measurement time window (MTW) for the measurement instances. From our view, the introduction of MTW is not well justified based on the following reasons:
· If the intention is to facilitate the LMF to better match different measurement results, it does not need. Each measurement instance is reported with its own timestamp and LMF can know whether these measurement instances are close enough or not.
· If the intention is to ensure both UE/TRP to provide the measurements at the same time durations, it does not need either. The PRS transmission can be configured by periodicity/slot offset, repetition and muting pattern. Thus, if LMF wants UE to measure signals within a time window, it can achieve the same purpose by choosing suitable PRS parameters.
· Whether UE can measure the PRS in a specific period depends on the RRC-configured measurement gap. If the gNB configure the measurement gap not aligned with the LMF-configured MTW, UE will cannot measure the PRS in the MTW.
Thus, we propose to not support MTW for measurement instance. 
Proposal 11:  Rel-17 doesn’t support the measurement time window (MTW) for the measurement instance.

7. Conclusion
[bookmark: _GoBack]In this contribution, we presented our views on remaining issues of the Rel-17 positioning enhancement to mitigate UE/TRP Tx/Rx timing delays for the DL, UL and DL/UL. Based on the discussions, the following observations and proposals were made:
Observation 1: From the UE perspective, whether a MIMO is used for positioning or not is totally transparent
Observation 2: At least for some usage(s) of MIMO SRS resource, the TEG information may be varying for different transmission occasions. 
Observation 3: Alt.1 that the association information is sent directly from UE to LMF may lead to ambiguity issue at LMF. 
Proposal 1: Rel-17 doesn’t support the association of TEG with MIMO SRS port(s).
Proposal 2: Regarding to the updating/reporting of the association of Tx TEG IDs and positioning SRS/PRS resources, support Option 2, i.e., 
· the LMF to request a UE/TRP to provide the report of the association information between UE/TRP Tx TEG IDs and positioning SRS/PRS resources whenever the UE/TRP determines the previous association information is no longer valid
· Note: It is up to the UE/TRP to determine when and whether the previous association information is no longer valid
Proposal 3: For a UE to measure the same DL PRS resource of a TRP with N different UE Rx TEGs and report the corresponding multiple RSTD measurements
· N = [2,3,4], which is based on UE capability reporting
· The TRP can be either a “RSTD” reference TRP or a neighbor TRP 
· An associated time stamp is reported associated with each RSTD measurement
· It is up to UE to report the same value of different values for the timestamps of different RSTD measurements 
For TRP to measure the same SRS resource of a UE with M different TRP Rx TEGs and report the corresponding multiple RTOA measurements: 
· M = [2,3,4]
· An associated timestamp is reported associated with each RSTD measurement
· It is up to TRP to report the same value of different values for the timestamps of different RSTD measurement 
Proposal 4: For the association information of TEGs and SRS resources for positioning, Rel-17 supports UE to report it to gNB and gNB to forward it to LMF via NRPPa, i.e.g,
· Subject to UE’s capability, support a UE providing the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE has multiple Tx TEGs. 
· Support the serving gNB to forward the association information provided by the UE to the LMF
Proposal 5: R17 doesn’t support LMF to forward the association Tx TEG information of a UE from the serving gNB to the neighboring gNBs
Proposal 6: Among the three options regarding the UE Rx-Tx time difference, support Option 1, i.e.,
· Subject to UE capability, the UE may report an additional UL Timestamp associated to a UE Rx-Tx measurement, corresponding to the timing of the uplink subframe of a positioning SRS.
· Add the following to the UE Rx-Tx time difference definition (similar to the definition for HD-FDD UE in TS 36.214): 
· If the UE does not transmit SRS in subframe #j, and if the UE reports an additional timestamp for the positioning SRS associated to the measurement, it shall compensate for the difference in the transmit timing of uplink subframe #j and the transmission timing of the subframe containing positioning SRS.
Proposal 7: For mitigating UE/TRP Tx/Rx timing errors for DL+UL positioning, a Tx TEG ID is associated with an UL SRS resource for positioning corresponding to the Tx timing of the Rx-Tx measurement (Alt.1).
Proposal 8: For mitigating UE/TRP Tx/Rx timing errors for DL+UL positioning, a TRP should support, up to either one or both of the following options:
· Option 1: Reporting of TRP RxTx TEG ID 
· FFS: Further details on how the TRP RxTx TEG IDs are related/associated to TRP Tx TEG IDs and/or TRP Rx TEG IDs and to the gNB Rx-Tx measurements. 
· Option 2: Reporting of TRP Rx TEG ID and TRP Tx TEG ID. 
· If a Tx TEG ID is included with a Rx-Tx time difference measurement report, the TRP should report the association of the Tx TEG ID to DL PRS resource(s) corresponding to the Tx time of the measurement
· Note 1: The association can be in a separate report from the Rx-Tx time difference measurement report.
· Note 2: The association is the same for both DL-TDOA and DL+UL positioning by default
· FFS: The potential impact and modification on the definition of Rx-Tx time difference measurements
Proposal 9: Rel-17 doesn’t support UE/TRP to report RX+TX group time delays to LMF.
Proposal 10:  For the timestamps for the measurement instances in a measurement report, support either Option 1 or Option 3:
· Option 1: The timestamp of the UE (or TRP) measurement instance corresponds to the reception time of the last DL-PRS resource (or the last SRS resource for the positioning purpose) that are used to determining the measurement instance. (1st preference)
· Option 3: Up to UE implementation. (2nd preference) 
Proposal 11:  Rel-17 doesn’t support the measurement time window (MTW) for the measurement instance.
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