[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting#103                	R4-2208590
E-meeting, May 9th – 20th, 2022

Source:	Nokia, Nokia Shanghai Bell 
Title:	Discussion on remaining aspects for UL Gaps (RRM)
Agenda item:	9.4.6.3
Document for:	Agreement
Introduction
In last meeting RAN4#102, RAN4 made good progress related to UL gaps for Tx power management. RAN4 endorsed the baseline RRM requirements in [1] and agreed WF [2]. In plenary an exception sheet was agreed [3] listing only following aspects which remains to be discussed and agreed in this meeting related to UL gaps for self-calibration and monitoring:
UL gaps for self-calibration and monitoring:
· RF test procedures including P-MPR reporting in the procedures
· RRM procedures to be prioritized over UL gap
· UE features and capability details for UL gap configurations, capability for inter-band UL CA and UL MIMO requirements
· UL gap for UL coherent MIMO
· Specifying the RF requirements to enable UL gap for UL coherent MIMO and finish the corresponding signaling.

In this paper we will discuss the aspect of RRM procedures to be prioritized over UL gap. 
Discussion
Related to the exception sheet and the RRM procedures to be prioritized are related to the agreed WF [2] in RAN4#102 where following was captured:
· On top of the agreement to prioritize RACH procedure, further agree to prioritize CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap.
· It is FFS on
· [bookmark: _Hlk101368508]Periodic and semi-persistent CSI report during RRM procedures requiring CSI reports
· Positioning measurement report
Hence, RAN4 needs to discuss and reach agreements related to prioritization between UL gaps, Periodic and semi-persistent CSI reporting during RRM procedures requiring CSI reports and Positioning measurement reporting.
In general, an UL gap will be configured in a semi static manner to the UE by the network based on UE indicating a need for UL gaps for Tx power management. The UL gaps can be configured by the network based on different network strategies, but the network will know when and when not an UL gap is configured and the location of the UL gaps.
We see a small difference between the prioritization agreements in last meeting and the open prioritization rules above related to non-periodic reporting by the UE. 
In general, we see some possible benefits in prioritising the CSI reporting for those situations where some RRM requirements and expected delays would depend on receiving a valid CSI report from the report. In such situation, if the transmission of the CSI report would be down prioritized compared to the UL gap, this may lead to a longer delay as the network would not receive the CSI report as otherwise might be expected. One such feature is the SCell activation delay. However, there are both UE and network concerns to consider here:
· from network side omitting transmitting CSI reports during RRM procedures requiring CSI reports may increase the delay for the RRM procedures which rely on CSI feedback. Additionally, it could lead to increased network complexity.
· from UE side cancelling UL gaps due to possible overlap with CSI reporting during RRM procedures requiring CSI reports may increase the UE false BPS sensing and could increase the UE complexity.
Our understanding is that the RAN4 in addition to the CSI reporting also define a maximum delay for the UE for when the UE at latest shall be able to transmit the CSI report. And in case the CSI report is not received the network can always rely on the UE being ready no later than after the maximum allowed delay defined. On the other hand, our understanding is that the FCC requirements rely on an averaging period which spans over several second (4s). Dropping a BPS sensing on UE side due to CSI reporting could of course increase the false detection rate (e.g. due to UE applying a worst case principle approach) which could lead to power backoff on UE side being applied even when not needed.
Based on this, and the fact that network can rely on minimum requirement delay on UE side, we do not necessarily see a strong need to prioritise CSI report during RRM procedures requiring CSI reports over UL gaps in Rel-17.
No strong need to prioritise CSI report during RRM procedures requiring CSI reports over UL gaps in Rel-17
Regarding the positioning reporting it is not clear if there are any strict reporting requirements which needs to be fulfilled? Unless there are such strict reporting requirements, we do not see a strong need to specifically prioritise positioning measurement reporting over UL gaps. We see that these reports may be important but the delay in reporting due to UL gaps should be rather small. Hence, also for this issue we do not necessarily see a strong need to specifically prioritise positioning reporting over UL gaps in Rel-17.
No strong need to prioritise positioning measurement reporting over UL gaps in Rel-17
Regarding PUCCH and PUSCH prioritisation, UE may prioritize the PUSCH according to payload specifically for indicating MPE to the network. In order to inform the network of MPE, the UE can prioritize the transmissions of control signals (i.e. PUCCH, MAC CE, PUSCH carrying measurement report only) over PUSCH carrying UL traffic user plane, thereby having enough power to successfully transmit PHR.​ The prioritization may differentiate between PUSCH carrying a control signal such as a measurement report or PUSCH carrying user plane data. The MPE measurement report prioritization for high values of P-MPR ensures that the gNB can mitigate the effect of MPE e.g. redirect the beam to another beam pair.
Indeed, if UE is not performing a radar measurement during the UL Gap, the UE is then potentially transmitting with P-MPR limitation due to MPE since it cannot evaluate user presence. UE may send SR in PUCCH to request PHR resources, in which it will send P-MPR to indicate MPE to network.
To ensure transmission of the UL PHR when it is for indicating MPE the priority rules for PUSCH may need to be updated in order to ensure PHR is received by network with enough power. This would need RAN2 to update their priorities and we propose to send an LS to RAN2 requesting them to introduce this. An associated LS to RAN2 is submitted in [4].
PUSCH carrying measurement report e.g. PHR to indicate MPE event may be prioritized over PUSCH carrying UL traffic user plane.
There are many other reports transmitted by the UE which may be impacted by the UL gaps. However, RAN4 should likely look into the impact of collisions between any report and UL gaps in general. However, this would not be possible to finalise in Rel.17. 

Conclusion
1. No strong need to prioritise CSI report during RRM procedures requiring CSI reports over UL gaps in Rel-17
1. No strong need to prioritise positioning measurement reporting over UL gaps in Rel-17
1. Proposal 3: PUSCH carrying measurement report e.g. PHR to indicate MPE event may be prioritized over PUSCH carrying UL traffic user plane.
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