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1. Introduction
In RAN#89 e-meeting, a new WID on NR RF enhancements for FR2 is approved [1] with the following objectives
	[bookmark: OLE_LINK2]UL gaps for self-calibration and monitoring. [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including
· PA efficiency and power consumption
· Transceiver calibration due to temperature variation 
· UE Tx power management
· Others self-calibration and monitoring are not precluded
· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.
· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behaviour i.e. if gaps are not available for UE requesting gaps.


In 98e-meeting, one WF [2] is agreed, the agreements are summaried as follows.
	Agreement: 
· [bookmark: OLE_LINK3]UL gap-based UE power/UL coverage gain with proximity sensing has been shown with respect to R16 amount of P-MPR for UEs without the use of such gaps. However, how to show the gain in the test is FFS
· For PA and transceiver calibration use cases, the metrics for performance gain can be UE TX power increase and DL throughput increase. 
· FFS: additional metrics for consideration can be IBE reduction.
Agreement:
· Companies are encouraged to provide network impact analysis with the above evaluation assumptions
Agreement: Requirements associated with UL gap:
· All the UE RF requirements should be applicable if any type of gaps is defined and allowed for the UE. 
· New requirements if identified can be discussed in phase II
· UE TX power and DL throughput


In this contribution, some discussion on Gap type and the network impact are provided.
2. Discussion
2.1 Gap type
For the UL gap categories, two types were identified:
· Type 1: No UL scheduling during the gap is needed. NW can assign those resources to other UE for UL transmission.
· Type 2: UL scheduling, including dedicated time and frequency resources reserved for self-calibration and monitoring, during the gap is needed. NW cannot assign those resources to other UE for UL transmission.
The difference between Type 1 and Type 2 is whether gNB can schedule other UEs in the gap resource, i.e. whether assume that the target UE will occupy the gap resource. For Type 1, gNB can schedule other UEs in the gap resource, which can be interpreted that the target UE will not occupy the gap resource. On the contrary, gNB can not schedule other UEs in the gap resource for Type 2, which means the target UE will occupy the gap resource. So, Type 1 target UE and Type 2 target UE should correspond to different requirements. Type 1 target UE should meet transmit off power requirement, but Type 2 target UE should meet out of band emission and spurious emission requirements. So for the UE self-calibration realization, the requirement for Type 1 is more severe than the requirement for Type 2. But we are not sure whether the UE self-calibration realization can meet transmit off power requirement, if the terminal vendors can prove throuth some tests that the UE self-calibration operation can meet the transmit off power requirement, Type 1 is more attractive than Type 2.
Proposal 1: For Type 1 UL gap, RAN4 needs to check whether transmit off power requirement can be satisfied. 

2.2 The network impact
No matter Type 1 or Type 2, the direct impact on the network is the UL scheduling restriction. For Type 1, only target UE’s UL scheduling is effected by the configured UL gap. But for Type 2, all UEs’ UL scheduling is limited by the configured UL gap, including target UE and the other UEs. According to Rel-15, UE self-calibration should implement by UE itself autonomously. If enforce UE to perform self-calibration on the configured UL gap, the UL gap configuration should be UE-specific. Hence for one UE with Type 1 UL gap, only the transmission opportunity on UL gap is lost, as shown in Figure 1. But for one UE with Type 2 UL gap, considering all other UEs’ UL gap configurations covered by the same gNB, multiple transmission opportunities will lost, as shown in Figure 2. 
[image: ]
[bookmark: OLE_LINK6]Figure 1. Transmission opportunity loss for Type 1 UL gap 
[image: ]
Figure 2. Transmission opportunity loss for Type 1 UL gap 
Observation 1: For Type 2 UL gap, considering the UL gap configuration should be UE-specific, so the impact of UL scheduling limitation should be multipled by the number of UEs.
Such transmission opportunity loss will cause the uplink throughput loss. Further more, all HARQ-ACK feedbacks that could have been sent on these UL gaps have to be postponed. For the time latency sensitive scenarios, such as URLLC, additional performance loss will be caused. 
Take 0.0025% UL gap overhead assumption discussed during Rel-15 as an example, for Type 1 UL gap, considering both the transmission opportunity loss and HARQ-ACK feedback postponement, the loss of system performance will exceed 0.0025%. For Type 2 UL gap, the transmission opportunity loss should be multipled by the UE number served by the same gNB, much more HARQ-ACK feedback postponement will happen, given the UE number is 100, so the loss of system performance will far exceeds 0.25%.     
[bookmark: OLE_LINK5]Observation 2: Not only transmission opportunity loss, but also HARQ-ACK feedback postponement, the two impacts caused by UL gap will deteriorate the system performance.
To allow the UE to perform self-calibration on the configured UL gap at the expense of UL scheduling flexibility, it is necessary to consider how to fully convert the gain of UE self-calibration into the improvement of spectrum efficiency, that is also why many companies are so concerned about the performance evaluation. In our opinion, the performance evaluation is one aspect and another point of consideration is to improve the network perception capability. Whether gNB can fully learn about the detailed performance improvement throuth receiving the UL transmission of the UE after self-calibration, such as how much Tx power can be increased, how much MPR can be decreased, how much EVM can be optimized and how much carrier leakage can be suppressed, which is very important. Only if the gNB has a clear understanding of such performance improvement values, gNB can schedule UE with a more suitable MCS to ensure the BLER requirements and improve the spectrum efficiency as much as possible. So, some new requirements which can reflect the gain of self-calibration are needed, or some additional signaling mechanism should be introduced to indicate the gain of self-calibration from UE to network. But both of them will lead to large workload. 
Proposal 2: In order to convert the gain of self-calibration into spectrum efficiency improvement,   New requirements or additional signaling mechanism should be introduced to reflect or indicate the gain of self-calibration. But both will lead to large workload.
3. Conclusion
In this contribution, we have the following observations and proposals for pre-configured MG patterns:
Observation 1: For Type 2 UL gap, considering the UL gap configuration should be UE-specific, so the impact of UL scheduling limitation should be multipled by the number of UEs.
Observation 2: Not only transmission opportunity loss, but also HARQ-ACK feedback postponement, the two impacts caused by UL gap will deteriorate the system performance.
Proposal 1: For Type 1 UL gap, RAN4 needs to check whether transmit off power requirement can be satisfied. 
Proposal 2: In order to convert the gain of self-calibration into spectrum efficiency improvement,   New requirements or additional signaling mechanism should be introduced to reflect or indicate the gain of self-calibration. But both will lead to large workload.
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