

	
[bookmark: _Hlk32315000]3GPP TSG RAN WG4 Meeting #100-e	R4-2114462
Electronic Meeting, 16-27 August 2021
Agenda Item:	9.21.2.5
Source: 	Ericsson
Title:	Impact on RRM and positioning requirements
Document for:	Discussion
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting a WF on RRM requirements for positioning enhancement was approved [1]. In the approved WF it was also agreed to study the impact on existing RAN4 requirements for positioning and impact on other RRM measurement without RAN1/RAN2 involvement [1]:
· Impact on existing positioning and RRM requirements identified by RAN4 can be discussed without RAN1/2 input, according to the following WID objective:
· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]
Basically, the following two main aspects need to be analyzed:
· Impact of RRM procedure or measurements on existing positioning requirements defined in Rel-16.
· Impact of positioning measurement on existing RRM requirements defined in Rel-16.
In this paper we analyze the above open issues identified in the WF for further analysis. 
2. Impact of RRM on existing positioning requirements
The RRM requirements being introduced may impact positioning. Therefore, RAN4 needs to study the impact of any RRM procedure on existing positioning requirements in order to avoid or minimize the impact on positioning requirements. An alternative solution is to find reasonable compromise between the RRM and positioning requirements.
As raised in earlier contribution [2] that SRS antenna port switching being discussed in Rel-17 may impact timing measurements which uses SRS for uplink timing. Currently the timing measurements using SRS are only for positioning including UE Rx-Tx, gNB Rx-Tx measurements and UL RTOA. 
The transmit timings between signals transmitted by any two or more UE transmit antennas are not perfectly aligned with respect to each other. This leads to transmit time misalignment (or time alignment error, TAE) between transmissions on different antennas. In NR according to clause 6.4D.3 in TS 38.101-1 (FR1) and TS 38.101-2 (FR2) the TAE between any two transmissions on different transmit antennas is 130 ns. This means after the SRS antenna port switching, the UE transmit timing on SRS antenna port may change by 130 ns. This corresponds to about positioning timing measurement error of 260 Tc and UE positioning error of 40 m.  
The measurement accuracy of UE Rx-Tx time difference for the worst-case scenario (e.g. for smallest BW (24 RBs) and at PRS Ês/Iot = -13 dB) will be slightly larger than 100 Tc including the margin. The measurement accuracy of UE Rx-Tx time difference in more favourable and typical scenario (e.g. for BW=64RBs) will be in the order of 20 Tc including the margin. This means the additional error of 260 Tc due to each antenna switching in the UE Rx-Tx timing measurement accuracy is very substantial. It is obvious that that the UE cannot meet the UE Rx-Tx timing measurement accuracy if the SRS antenna port switching occurs during the UE Rx-Tx timing measurement period. The timing error increases with the number of SRS antenna port switching actions during the UE Rx-Tx timing measurement period. 
The UE reporting UE Rx-Tx timing measurement which incorporates such large timing error is not useful for LMF for positioning determination. 
The SRS antenna port switching is enabled by gNB while the UE is configured with UE Rx-Tx time difference by LMF via LPP without gNB awareness. Therefore, the gNB cannot deconfigure the UE with SRS antenna port switching while the UE is performing the UE Rx-Tx time difference measurement.
If the UE is configured with SRS both antenna port switching and UE Rx-Tx timing measurement then to avoid any impact on UE Rx-Tx timing measurement accuracy, the following alternative options can be considered:
· The UE does not perform SRS antenna port switching during the UE Rx-Tx timing measurement period.
· The UE performs SRS antenna port switching but discards the UE Rx-Tx timing measurement if the SRS antenna port switching occurs during the UE Rx-Tx timing measurement period.
Positioning measurement (UE Rx-Tx timing measurement) is configured occasionally. It is also typically one time reporting upon receiving the multi-RTT assistance data. Positioning measurement is also more critical feature than SRS antenna port switching. We therefore prefer option 1. 
The gNB can deconfigure the UE with SRS antenna port switching when the gNB is configured to perform the gNB Rx-Tx time difference measurement or UL RTOA measurement by the LMF via NRPP. Therefore, the impact of the SRS antenna port switching on gNB Rx-Tx time difference measurement or UL RTOA measurement can be prevented by gNB implementation. 
· Observation 1: Both legacy SRS configuration and positioning SRS configuration can be used for positioning timing measurements (UE Rx-Tx timing measurement, gNB Rx-Tx timing measurement and UL RTOA).
· Observation 2: SRS antenna port switching may lead to timing error of 130 ns due to transmit time misalignment between the SRS antenna ports.
· Observation 3: Each SRS antenna port switching during the UE Rx-Tx timing measurement period will cause significant additional timing error (up to 260 Tc corresponding to 40 m) in the UE Rx-Tx timing measurement results.
· Observation 4: SRS antenna port switching is enabled/configured by gNB while the UE is configured with UE Rx-Tx time difference measurement by LMF via LPP without gNB awareness.
· Observation 5: UE Rx-Tx timing measurement is configured occasionally, is one time reporting upon receiving multi-RTT assistance data and is also more critical feature than SRS antenna port switching.
· Proposal #1: If the UE is configured with SRS both antenna port switching and UE Rx-Tx timing measurement then to any impact due to SRS switching on UE Rx-Tx timing measurement accuracy should be avoided.
· Proposal #2: Following options are considered to avoid impact on due to SRS switching on UE Rx-Tx timing measurement accuracy:
· Option 1: The UE does not perform SRS antenna port switching during the UE Rx-Tx timing measurement period.
· Option 2: The UE performs SRS antenna port switching but discards the UE Rx-Tx timing measurement if the SRS antenna port switching occurs during the UE Rx-Tx timing measurement period.
· Observation 6: The gNB can deconfigure the UE with SRS antenna port switching when the gNB is configured to perform the gNB Rx-Tx time difference measurement or UL RTOA measurement by the LMF via NRPP.
· Proposal #3: Impact of the SRS antenna port switching on gNB Rx-Tx time difference measurement or UL RTOA measurement can be prevented by gNB implementation.
3. Impact of positioning measurement on RRM requirements
In Rel-16, all UE positioning measurements are performed using measurement gaps. When gaps are used then RRM and positioning measurements are done in mutually exclusive fashion. Further, during the gaps the UE does not receive data i.e. no scheduling while the UE is performing the positioning measurements.
If positioning measurements without gaps are supported in Rel-17 then in some scenarios the impact on RRM requirements need to be analyzed e.g. when SMTC period is shorter. RAN4 discussed the possible impact on RRM for positioning measurements without gaps during the early phase of Rel-16. But this work was suspended because it was decided by RAN1 that positioning measurements will be performed only using measurement gaps in Rel-16. So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17. Therefore, RAN4 should analyze this issue based on RAN1 outcome. 
· Observation 7: Positioning measurements without gaps if supported in Rel-17 may impact the existing RRM requirements in some scenarios e.g. when SMTC period is shorter. So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17.
· Observation 8: So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17.
2. Summary
The following are the observations and proposals based on the analysis provided in this paper:
Impact of RRM on existing positioning requirements:
· Observation 1: Both legacy SRS configuration and positioning SRS configuration can be used for positioning timing measurements (UE Rx-Tx timing measurement, gNB Rx-Tx timing measurement and UL RTOA).
· Observation 2: SRS antenna port switching may lead to timing error of 130 ns due to transmit time misalignment between the SRS antenna ports.
· Observation 3: Each SRS antenna port switching during the UE Rx-Tx timing measurement period will cause significant additional timing error (up to 260 Tc corresponding to 40 m) in the UE Rx-Tx timing measurement results.
· Observation 4: SRS antenna port switching is enabled/configured by gNB while the UE is configured with UE Rx-Tx time difference measurement by LMF via LPP without gNB awareness.
· Observation 5: UE Rx-Tx timing measurement is configured occasionally, is one time reporting upon receiving multi-RTT assistance data and is also more critical feature than SRS antenna port switching.
· Proposal #1: If the UE is configured with SRS both antenna port switching and UE Rx-Tx timing measurement then to any impact due to SRS switching on UE Rx-Tx timing measurement accuracy should be avoided.
· Proposal #2: Following options are considered to avoid impact on due to SRS switching on UE Rx-Tx timing measurement accuracy:
· Option 1: The UE does not perform SRS antenna port switching during the UE Rx-Tx timing measurement period.
· Option 2: The UE performs SRS antenna port switching but discards the UE Rx-Tx timing measurement if the SRS antenna port switching occurs during the UE Rx-Tx timing measurement period.
· Observation 6: The gNB can deconfigure the UE with SRS antenna port switching when the gNB is configured to perform the gNB Rx-Tx time difference measurement or UL RTOA measurement by the LMF via NRPP.
· Proposal #3: Impact of the SRS antenna port switching on gNB Rx-Tx time difference measurement or UL RTOA measurement can be prevented by gNB implementation.


Impact of positioning measurement on RRM requirement:
· Observation 7: Positioning measurements without gaps if supported in Rel-17 may impact the existing RRM requirements in some scenarios e.g. when SMTC period is shorter. So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17.
· Observation 8: So far there is no agreement in RAN1 to support positioning measurements without measurement gaps in Rel-17.
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