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Introduction
In RAN4#96-e meeting, various aspects of UE Rx-Tx time difference measurements were further discussed, with agreements set forth in a WF [1]. In this paper, we discuss the following remaining topics outlined therein:
· SRS impact on measurement period 
· Proximity between SRS transmission and PRS reception
· Requirements for SRS and PRS allocated in the same frequency band
· Measurement period when UL timing changes
SRS impact on measurement period
The first question is whether the previously agreed formulation of the UE Rx-Tx measurement period needs to be modified to account for SRS periodicity. This issue was discussed in RAN4#96-e without resolution. Currently we are presented with the options [1]:
· Option 1: No
· Option 2: UE Rx-Tx measurement period depends on max(PRS periodicity, SRS periodicity)
· Option 3: clarify that the requirements can be more relaxed if SRS is more sparse than PRS

Our view is that in practical scenarios the allocation of SRS resources should be sufficiently dense in time to guarantee proximity to PRS resources. The need for proximity between SRS transmission and PRS reception is driven by measurement accuracy considerations, including error contributions from both clock frequency drift and UE mobility. (See section 3.) Therefore, we argue that SRS periodicity should not be a limiting factor in determining the UE Rx-Tx measurement period.
Proposal 1: Given that proximity between SRS transmission and PRS reception is desirable for measurement accuracy, it should not be necessary to account for SRS periodicity in the UE Rx-Tx measurement period formulation.
The next question is whether SRS dropping should be accounted for in the measurement period and the options being discussed are the following:
· Option 1: No, FFS: RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason
· Option 2: The UE Rx-Tx measurement period can also be extended to compensate for the number of dropped SRS transmissions, at least when the number of dropped SRS transmissions is large.
· Option 3: clarify in the requirements that the measurement period can be longer if some (or more than X) SRS are dropped

Proposal 2: RAN4 to define requirements for UE Rx-Tx time difference measurement period assuming no SRS dropping due to any reason.
Proximity between SRS transmission and PRS reception
This topic has been discussed in RAN4 for quite extensively. Our view regarding the need for proximity between SRS and PRS was provided in a previous contribution [2]. After further discussion in RAN4#96-e, the following options are being considered [1]:
· Option 1: The measurement requirements is applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements is independent of PRS and SRS separation
· Option 2: The measurement accuracy requirements for UE Rx-Tx time difference is applicable regardless of time separation of SRS transmissions and PRS receptions. Accuracy requirements shall be a function of maximum time separation among SRS transmissions and their corresponding closest PRS receptions
· Option 3: The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS.
· Option 4: Add proper TRS settings in both all timing accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS

We favor option 1 with X = 25 based on the analysis presented in [2]. In RAN4#96-e several other companies expressed support for this option with differing values of the parameter X. Additionally, in RAN4#96-e we proposed that we could compromise to a modified, relaxed version of option 1 in which proximity would be required only with respect to DL PRS resources of the serving TRP.
If RAN4 opts for not making accuracy requirements contingent on proximity between SRS and PRS then option 2 would need to be pursued. Option 3 is not viable given the large range of supported SRS and PRS periodicities; it would lead to very relaxed requirements. Option 4 would not fully address the issue since TRS tracking would be only for the serving TRP (even then it is unclear whether we could impose a tighter UE timing error spec with TRS) and it would not account for error due to UE mobility.
Proposal 3: The measurement requirements are applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements is independent of PRS and SRS separation.
Proposal 4: In proposal 3, we suggest X = 25.
Requirements for SRS and PRS allocated in the same frequency band
Another open issue is whether RAN4 should define UE Rx-Tx time difference measurement requirements for scenarios in which SRS resources and PRS resources are allocated both in the same frequency band and in different frequency bands. The options outlined in the WF [1] are as follows:
· Option 1: Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layers.
· Option 2: RAN4 to define Rx-Tx time difference requirements only for the case where SRS resource is in the same band as PRS resource.
· Option 3: no restriction to the same band

In our previous contribution [2] we argued in favor of option1 on the grounds that UE support of Multi-RTT positioning using SRS and DL-PRS resources allocated in different frequency bands is optional, as specified in 37.355, clause 6.5.12.6.
NR-Multi-RTT-MeasurementCapability
-- ASN1START

NR-Multi-RTT-MeasurementCapability-r16 ::= SEQUENCE {
	maxNrOfRx-TX-MeasFR1-r16					INTEGER (1..4)	OPTIONAL,
	maxNrOfRx-TX-MeasFR2-r16					INTEGER (1..4)	OPTIONAL,
	supportOfRSRP-MeasFR1-r16					ENUMERATED { supported}	OPTIONAL,
	supportOfRSRP-MeasFR2-r16					ENUMERATED { supported}	OPTIONAL,
	srs-AssocPRS-MultiLayersFR1-r16				ENUMERATED { supported}	OPTIONAL,
	srs-AssocPRS-MultiLayersFR2-r16				ENUMERATED { supported}	OPTIONAL,
	...
}

-- ASN1STOP

	srs-AssocPRS-MultiLayersFR1
Indicates whether the UE supports measurements derived on one or more DL-PRS resource/resource sets which may be in different positioning frequency layers for SRS transmitted in a single CC. PRS and SRS may be on different bands. This is for FR1 only.

	srs-AssocPRS-MultiLayersFR2
Indicates whether the UE supports measurements derived on one or more DL-PRS resource/resource sets which may be in different positioning frequency layers for SRS transmitted in a single CC. PRS and SRS may be on different bands. This is for FR2 only.



Proposal 5: Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layers.
FFS whether to define requirements for scenarios in which SRS and PRS resources are allocated in different frequency bands.
Measurement period when UL timing changes
There are three open issues regarding the applicability of UE Rx-Tx time difference measurement requirements when there is a UL timing adjustment during the measurement period.
The first issue concerns the case when the UE receives a timing advance (TA) command from the gNB during the measurement period. The question here is whether the measurement period requirements are applicable in that case. The following options are being considered [1]:
· Option 1: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period. 
· Option 2: UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing changes during the UE Rx-Tx measurement period.
· Option 3: UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions.

Given that there is already a previous agreement [3] stating that accuracy requirements do not apply in the case in question, we support option 1.
Proposal 6: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period.
The second question concerns the case when there is an autonomous UL timing adjustment during the measurement period. We are presented with two options:
· Option 1: UE Rx-Tx time difference measurement requirements are applicable for UE autonomous adjustment of UL timing.
· Option 2: UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing changes during the UE Rx-Tx measurement period.

In our understanding, there is no prior agreement in RAN4 for this specific case. Our view is that the UE should be able to adjust its timing during the measurement period and correctly account for it when reporting UE Rx-Tx time difference measurements. Thus, we support option 1.
Proposal 7: UE Rx-Tx time difference measurement requirements are applicable for UE autonomous adjustment of UL timing.
The third question concerns the case when NTA_offset changes during the measurement period. We are presented with two options:
· Option 1: the UE shall discard the UE Rx-Tx measurement if the NTA_offset changes during the measurement period (can be clarified in UE Rx-Tx measurement requirements in section 9.9.4 in TS 38.133)
· Option 2: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change.

For this case there is also a prior agreement [3] stating the measurement accuracy requirements do not apply. We support option 2.
Proposal 8: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change.
Conclusions
Proposal 1: Given that proximity between SRS transmission and PRS reception is desirable for measurement accuracy, it should not be necessary to account for SRS periodicity in the UE Rx-Tx measurement period formulation.
Proposal 2: The UE Rx-Tx time difference measurement period requirement should not account for SRS dropping.
Proposal 3: The measurement requirements are applicable only if any SRS transmission is within [-X, X] msec of at least one DL PRS resource of each of the TRPs in the assistance data. Accuracy requirements is independent of PRS and SRS separation.
Proposal 4: In proposal 3, we suggest X = 25.
Proposal 5: Basic requirements for UE Rx-Tx time difference measurements shall be based on the assumption that positioning SRS resources are in the same band as PRS frequency layers.
Proposal 6: UE Rx-Tx time difference measurement requirements are not applicable if TA change is received during the measurement period.
Proposal 7: UE Rx-Tx time difference measurement requirements are applicable for UE autonomous adjustment of UL timing.
Proposal 8: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change.
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