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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94-ebis measurement report mapping for all UE requirements including UE Rx-Tx time difference measurement were agreed and LS was sent to RAN2 [1]. Based on the work split, Ericsson, was assigned to provide the CR to TS 38.133 for defining the measurement report mapping for UE Rx-Tx time difference. 
In this paper we discuss some of the details related to the UE Rx-Tx measurement report mapping for different cases. 
2. Analysis of absolute UE Rx-Tx mapping
The following was agreed regarding the absolute UE Rx-Tx measurement report mapping [1]:
· The reporting range is from -985024Tc to +985024Tc, for FR1 and FR2
· The reporting granularity is uniform across the reporting range in each report mapping table (one table per k) and is defined as T = Tc*2k where
· k is from the set {0, 1, 2, 3, 4, 5}
· LMF provides a recommended k value (k1). UE selects parameter k (k2) and informs to the LMF (RAN4 will further discuss the relation between UE selected parameter k2 and LMF recommended value k1). The bit-width corresponding to each k is different enabling LMF to identify which k was used.
· The number of reportable entities, depending on k, is:
· k=0: 1970050
· k=1: 985026
· k=2: 492514
· k=3: 246258
· k=4: 123130
· k=5: 61566
The above information was required by RAN2 to introduce necessary signalling. However, for defining UE Rx-Tx measurement report mapping in 38.133 few additional issues need to be considered namely: 
· Applicability of parameter k in FR1 and FR2.
· Selection of k by the UE.
Applicability of parameter k in FR1 and FR2:
On the first issue, the UE Rx-Tx measurement report mapping shall be defined for all values of k (i.e. for 0 to 5). However, in FR1 very small values of k are not realistic due to higher sampling rate than in FR2. Therefore, we propose that in FR1 the minimum value of k shall be 3 but maximum can be 5. However, in FR2 all k values (0 to 5) shall apply. 
Furthermore, UE Rx-Tx measurement can involve measurement of the Rx and Tx components on the same FR or on different FRs. For example there can be 4 different possible cases:
1. Rx and Tx measurements using SRS in cell on FR1 and PRS in cell on FR1 respectively,
2. Rx and Tx measurements using SRS in cell on FR2 and PRS in cell on FR2 respectively,
3. Rx and Tx measurements using SRS in cell on FR1 and PRS in cell on FR2 respectively,
4. Rx and Tx measurements using SRS in cell on FR2 and PRS in cell on FR1 respectively.
The first two cases (#1 and #2) apply to both intra-frequency and inter-frequency UE Rx-Tx measurements. But the last two cases (#3 and #4) apply only for inter-frequency UE Rx-Tx measurement i.e. Rx and Tx measurements are done on cells of different frequency layers. 
For case #1 and case #2 the applicability of k is self evident. However, for case #3 and case #4, it is more realistic from the UE complexity perspective that the values of k for FR1 are applicable. 
Selection of parameter k by UE:
On the second issue, the UE can be configured by LMF with any value of k. In order to ensure that the UE meets the requirements as envisaged by the LMF, the UE shall not select which is larger than the configured value of k (i.e. timingReportingGranularityFactor defined in TS 37.355). However, the UE shall be allowed to use value of k smaller than the one configured by the LMF.
3. Analysis of differential UE Rx-Tx mapping
The following was agreed regarding the differential UE Rx-Tx measurement report mapping [1]:
· The reporting range is from 0 to +8191Tc
· Absolute value is reported for the smallest RSTD measurements and the differential reports are for the other RSTD measurements.
· The reporting granularity is the same as for absolute value reporting above
· The number of reportable entities, depending on k, is:
· k=0: 8192
· k=1: 4096
· k=2: 2048
· k=3: 1024
· k=4: 512
· k=5: 256
The differential UE Rx-Tx measurement report mapping is for reporting the differential UE Rx-Tx measurement (TUE Rx-Tx) performed by the UE on PRS resources of the same TRP. Since mapping comprises only positive values therefore, TUE Rx-Tx is computed with respective to smaller of the two UE Rx-Tx measurements. More specifically, TUE Rx-Tx is defined as:
TUE Rx-Tx = TUE Rx-Tx1 - TUE Rx-Tx2
where:
· TUE Rx-Tx1 > TUE Rx-Tx2, 
· TUE Rx-Tx1 is the first absolute UE Rx-Tx time difference measurement,
· TUE Rx-Tx1 is the second absolute UE Rx-Tx time difference measurement.
The above information was also required by RAN2 to introduce necessary signalling. However, for defining differential UE Rx-Tx measurement report mapping in 38.133 few additional issues need to be considered namely: 
· Applicability of parameter k in FR1 and FR2.
· Selection of k by the UE.
· Reporting granularity
The principle for applicability of parameter k in FR1 and FR2 as described for absolute UE Rx-Tx measurement report mapping (section 2) also applies for the differential UE Rx-Tx measurement report mapping. 
Tthe principle for the selection of k by the UE compared to timingReportingGranularityFactor configured by LMF as described for absolute UE Rx-Tx measurement report mapping (section 2) also applies for the differential UE Rx-Tx measurement report mapping. 
Regarding the reporting granularity it was agreed to use the same as for absolute UE Rx-Tx measurement report mapping i.e. uniform expressed by T = Tc*2k. Since the range (0 to 8191 Tc) for differential UE Rx-Tx measurement report mapping is not multiple of 32 Tc, therefore, uniform granularity cannot be realizable to cover the full range. The entire range except the largest reportable value can be defined using uniform granularity (T) where T = Tc*2k. The largest value of the range is slightly adjusted to cover all the reportable values. 
4. Summary
[bookmark: _Hlk23953093]In this paper we have analysed and proposed UE Rx-Tx measurement report mappings in NR. Following are the main observation and proposals:
· Observation#1: The sampling rates which impact granularity and in turn the mapping tables are very different in FR1 and FR2. Support of UE Rx-Tx in FR1 or FR2 is UE capability. 
· Proposal #1: Both absolute and differential UE Rx-Tx mappings in FR1 are applicable for 3 ≤ k ≤5.
· Proposal #2: Both absolute and differential UE Rx-Tx mappings in FR2 are applicable for 0 ≤ k ≤5.
· Proposal #3: If any of Rx and Tx components in UE Rx-Tx measurement belong to FR1 then the UE Rx-Tx mapping is applicable for 3 ≤ k ≤5.
· Proposal #4: The UE selected k value shall not exceed timingReportingGranularityFactor configured by the LMF.
· [bookmark: _Hlk32538957]Proposal #5: Differential UE Rx-Tx mapping is defined from 0 to 8192 over all reportable values with uniform granularity of Tc*2k for all values except the largest value in the range.
[bookmark: _GoBack]The CR defining the both absolute and differential UE Rx-Tx mappings for all values of k (0 to 5) is provided in [2].
References
[1] R4-2005845, LS on report mapping for UE positioning measurement, LS to RAN2.
[2] R4-2007998, UE Rx-Tx Measurement Report Mapping in NR in 38.133, Ericsson
