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1. Introduction
[bookmark: OLE_LINK1]In the last RAN4 meeting, WF [1] on RRM requirements from 52.6GHz to 71GHz was approved. In this contribution, we present some RRM requirements for extending NR operation to 71GHz.
In this paper, RX beam sweeping scaling factor and scheduling restrictions for SCS of 480 kHz and 960 kHz are further discussed.
2. Discussion
2.1 Rx beam sweeping scaling factor 
RX beam sweeping scaling factor was discussed in the last meeting, and it has not been determined whether a new scaling factor is required in FR2-2, the agreements reproduced below:
	GTW agreements:
· Rx beam sweeping scaling factor
· Further study whether new scaling factor is needed for FR2-2 considering RF session conclusions on UE antenna array assumptions and UE power classes and the difference with FR2-1 assumptions
· Rx beam sweeping factor from FR2-1 can be used as a starting point for analysis


In FR2, RX beam sweeping scaling factor was introduced for initial access. In FR2-2, high frequency will bring larger reduction, when the number of beams is insufficient, the beamforming gain will be smaller, and the coverage will be affected. Compared with the operation in FR2-1, UE will use a narrower receive beam width. Obviously, UE may need more beams for obtaining higher beamforming gain so as to enhancing coverage. Thus, it is reasonable to expand the sweeping scaling factor. 
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]However, expanding the scaling factor will bring some problems. Firstly, it already had the problem of long measurement delay in FR2-1, if scaling factor is further expanded, the problem of measurement delay will become more serious. Secondly, if UE greatly changes its position during the measurement, it will bring more problems to the measurement results and mobile performance based on measurement.
Therefore, facing such a trade-off problem, we need to first consider whether the current number of receive beams could meet the basic coverage requirements in common scenarios and if it is necessary to modify the RX beam sweeping scaling factor. If necessary, a simple system-level-simulation (SLS) could be further introduced [2]. In addition, more assumptions about UE antenna array in RF session should be considered.
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Initially, the Rx beam sweeping scaling factor in FR2-1 could be reused in common scenarios. And then we may also consider whether to add a scaling factor for other typical special scenarios. For example, for the scenarios with strict coverage requirements and loose measurement delay requirements (UE moves slowly), the existing scaling factor shall be appropriately expanded. For the scenarios with strict measurement delay requirements and loose coverage requirements, the scaling factor should not be too large.
However, how the UE distinguishes these two types of scenarios to adjust the beamforming gain and beam width is a problem to be considered.
Observations 1: For FR2-2, it is necessary to judge whether the current number of Rx beams can meet the basic coverage requirements. If necessary, a system level simulation (SLS) could be introduced.
Proposal 1: For common scenarios, the RX beam scanning scaling factor in FR2-1 is reused. 
· For other typical scenarios, whether to add a new scaling factor is discussed separately, such as those with strict delay requirements or coverage requirements.
2.2 [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Scheduling restrictions 
During the last RAN4 meeting, it was discussed whether to update the scheduling limit of L1 / L3 measurement for FR2-2, and the following agreement was reached:
	Agreement:
· Further investigate whether to update the scheduling restriction for L1/L3 measurement considering at least the following aspects with further inputs from RAN1 and RF: 
· Beam switching time
· Synchronization assumptions with large SCS


[bookmark: OLE_LINK32][bookmark: OLE_LINK33]With larger SCS introduced in FR2-2, the factors that may affect the scheduling constraints include at least the beam switching time and the synchronization assumption.
Beam switching time
In order to ensure the performance of data transmission, CP needs to cover at least the time of switching the beam and timing error between different receiving layers. For current SCS in FR2, the CP length is sufficient to cover the time for equipment to switch beams.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]In FR2-2, the symbol duration of larger SCS and the CP length become shorter. For 480kHz and 960kHz SCS, the symbol duration is 2.08 µs and 1.04 µs respectively, and the CP length is 146ns and 73ns respectively. It can be seen from [3] that the beam switching time of gNB is estimated to be 59 ns. Although the beam switching time of UE has not been concluded in RAN4, the assumptions about UE could refer to the time of gNB. Therefore, when SCS becomes larger, CP may not be enough to cover the beam switching time of UE. However, due to the current scheduling restrictions in FR2, one symbol has been left before and after the SSB, which is enough to cover the beam switching time of the UE. Therefore, from this point of view, the impact of beam switching time on scheduling restrictions could be ignored temporarily.
Synchronization requirements
According to measurement requirements and SSB / SMTC design requirements, UE will only search the neighbour cell within the current range and also requires that NW should guarantee the synchronization among CCs on the same frequency carrier. In the current spec, the scheduling restriction for L3 measurement is: When UE is performing L3 measurement on FR2, there is scheduling restriction on SSB symbols to be measured and also 1data symbol before and after SSB symbols [4]. In other words, the network cannot schedule communication transmission or reception on one symbol before and after the SSB to avoid the interaction between measurement and communication. This is because there are errors in network synchronization and signal propagation delay, and the SSBs of each cell are not aligned.
In the current spec, For FR2, it is assumed that deriveSSB-IndexFromCell is always enabled, which means that the frame boundary alignment error across cells on the same frequency carrier is required to be within the range of 2 SSB symbols, and about 9 µs for 240kHz SCS [5]. 3GPP TS 38.133 [6] points out the current synchronization requirements of the network, that is, the cell phase synchronization accuracy measured at BS antenna connectors shall be better than 3 µs. Thus the network synchronization requirements meet the requirements of frame boundary alignment error (3 µs < 9 µs).
For 960kHz SCS in FR2-2, the symbol length is greatly reduced to about 1 µs. It is necessary to discuss the impact of network synchronization error on current scheduling restrictions.
For 960kHz SCS, the length of two SSB symbols is about 2 µs, if the current synchronization requirements of the network are not changed, the frame boundary alignment error requirements will not be meet (3 µs > 2 µs). It is necessary to discuss whether deriveSSB-IndexFromCell [4] is still always enabled, or this parameter may no longer be applicable to FR2-2. DeriveSSB-IndexFromCell is defined in TS 38.331 [5], if it is not enabled, it will mean that the UE could not derive the SSB index of the adjacent cell from the timing of the serving cell. In FR2, there may be 64 SSB indexes within 5ms, so the UE will need to decode the PBCH to obtain a complete SSB index. If deriveSSB-IndexFromCell is always enabled, it will mean that the cell phase synchronization accuracy on the NW side will be higher and need to be less than the current "3us". Considering the network synchronization error and the propagation delay difference between the signals from two cells, if it is assumed that the signals from two cells have an additional timing error of 0.5 µs, the cell phase synchronization error will need to be tightened to less than 1.5 us.
Proposal 2: If the current cell phase synchronization requirements on the network side are not changed, when SSB SCS is 960kHz, it is necessary to study whether deriveSSB-IndexFromCell is always enabled in FR2-2.
· If deriveSSB-IndexFromCell is not always enabled, discuss whether the impact on SSB index is acceptable.
Proposal 3: If deriveSSB-IndexFromCell is still always enabled, it is necessary to consider whether to tighten the current cell phase synchronization requirements on the network side, such as less than 1.5 µs.
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]In addition, from the point of view of network synchronization, the current synchronization error between cells may be greater than 1 symbols, that is, the scheduling constraints of the 1 symbols may not be enough, so we need to consider increasing the number of data symbols left before and after the SSB symbols in the current scheduling restrictions.
Proposal 4: Consider increasing the number of data symbols left before and after the SSB symbol in the current scheduling restriction. 
3. Summary
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]In this paper, we provide our views on general RRM impact for the extension to 71 GHz. From this discussion we have derived the following observations and proposals: 
Observations 1: For FR2-2, it is necessary to judge whether the current number of Rx beams can meet the basic coverage requirements. If necessary, a system level simulation (SLS) could be introduced.
Proposal 1: For common scenarios, the RX beam scanning scaling factor in FR2-1 is reused. 
· For other typical scenarios, whether to add a new scaling factor is discussed separately, such as those with strict delay requirements or coverage requirements.
Proposal 2: If the current cell phase synchronization requirements on the network side are not changed, when SSB SCS is 960kHz, it is necessary to study whether deriveSSB-IndexFromCell is always enabled in FR2-2.
· If deriveSSB-IndexFromCell is not always enabled, discuss whether the impact on SSB index is acceptable.
[bookmark: _GoBack]Proposal 3: If deriveSSB-IndexFromCell is still always enabled, it is necessary to consider whether to tighten the current cell phase synchronization requirements on the network side, such as less than 1.5 µs.
Proposal 4: Consider increasing the number of data symbols left before and after the SSB symbol in the current scheduling restriction. 
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