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Introduction
In RAN4 99e, the WF R4-2108341 on FR1 HST RRM enhancements was agreed in [1]. 
In this paper our views on the general issues.
Discussion
L1-SINR
In last meeting, the following issue was discussed.
· L1-SINR
· FFS whether L1-SINR measurement is applicable to HST
· If L1-SINR measurement is applicable to HST, whether it is necessary to specify upper bound of side condition for L1-SINR measurement
· Option 1 (CMCC, vivo): legacy L1-SINR accuracy requirements can be reused for high speed train scenario, no restriction is needed
· Option 2 (MTK, Ericsson): If RAN4 confirm the L1-SINR measurement will be applied for HST, then the upper bound of the side condition SSB Ês/Iot ≤5 dB should be introduced, for CMR only case at least
· Option 3 (Nokia): L1-SINR for CMR only does not seem to face the same side condition problem as SS-SINR

Firstly, regarding whether L1-SINR is applicable to FR1 HST, we fully understand the concern from operators. As discussed in R16 HST WI, for the SSB-based L3 SINR, the doppler spread may cause ICI, and the SINR measurement accuracy at high SINR region is degraded. This issue was evaluated during R16 HST discussion. Since the L3 SS-SINR has limited performance, and L3 CSI-SINR only consider timing difference within CP/2, we think it is possible to use L1-SINR. Otherwise, there could be no trustable SINR quantity for both network and the UE. 
Secondly, in R16 eMIMO, CSI-RS based CMR-only case is only defined for L1-SINR measurement requirements. Since the network may have full flexibility in the configuration of CSI-RS resource, in actual deployment the interference cause by neighbor cell is much less than the SSB case, if proper configuration is done. For example, the network may configure NZP CSI-RS resource for the serving cell L1-SINR measurements, while ZP CSI-RS resource are configured for the neighbor cells on the same REs, so that the interference between serving and neighbor can be mitigated. Regarding the interference between different beams in the serving cell, in our understanding different TCI state can be configured. Therefore, the flexibility in dealing with interference for CSI-RS based CMR measurements should be adequate and there is no issue for this case.
Thirdly, according to the latest TS 38.133, there is no intra-cell/inter-cell interference considered in the test cases for L1-SINR measurements. The test case is set up to check UE performance of L1-SINR estimation under the case that both intra-cell/inter-cell interference is trivial. Here the interference refers to the same type of signal transmitted from the neighbor cell/neighbor beam.
At last, not sure whether this issue is mainly for single carrier case and whether it should better be discussed in R16 HST maintenance. If it is discussed in R17, in our understanding more evaluation is needed, while the evaluation assumptions needs to be further discussed so that the difference from R16 issue can be properly modelled.
Observation 1  The ICI issue discussed in R16 HST SS-SINR measurements may be avoided by proper network configuration for CSI-RS CMR-based L1-SINR measurements.
Proposal 1  L1-SINR measurements should be applicable to FR1 HST.
Proposal 2  If issues can be identified for L1-SINR measurements in R17, RAN4 may have some simulations to check the applicable upper bound for L1-SINR measurements.
Scell link recovery
In last meeting, the following was discussed.
· Scell link recovery
· Option 1 (CATT, CMCC, vivo, Nokia): For SCell link recovery, it depends on network. There is no need to have the limitation on the number of band(s)in the spec
· Option 2 (MTK): For SCell link recovery, RAN4 needs to study how many band(s) is supported in R17 HST in FR1
· Option 3 (OPPO, HW, Nokia, vivo): The same limitation on the number of band(s) on which UE is performing beam failure detection for SCell in R16 can be reused in R17 HST

The concern from some UE vendors might be the performance degradation, in case too many bands/cells are actually configured in the future. However, since the SCell link recovery is based on network configuration, to ensure UE performance we see network may not configure SCells in too many bands, and therefore limiting network configuration may not be necessary. Moreover, for number of bands in HST deployment, we see it almost impossible to be more than 2. Therefore we are also fine with option 3.
Proposal 3  For scell link recovery, no need to have any limitation on the number of bands in the spec.
CSSF
In last meeting, the following was discussed.
In our understanding, this issue is also related to the NSCC_SSB issue discussed in [2]. Regarding the number of SCells, clearly NSCC_SSB will impact the actual measurement performance. However, the number of bands will not be large, as discussed in previous issue. Even for slightly larger number of SCells, we see the measurement performance will not be degraded significantly, because the channel condition in multiple cells in the same band will be very similar. Therefore, we do not see the need to have this limitation, either. · CSSF
· Option 1(HW, OPPO, QC, CATT, CMCC, Ericsson, Nokia, vivo): For CSSF, it depends on network. There is no need to have the limitation on the number of Scell (s) in the spec
· Option 2 (MTK): For CSSF, RAN4 needs to study how many SCell(s) is supported in R17 HST in FR1

Proposal 4  For CSSF, no need to have any limitation on the number of SCells in the spec.
Signaling
In last meeting, the following is discussed.
· Signaling
· FFS whether highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA
· Option 1 (CMCC, HW, OPPO, MTK, Nokia, Ericsson, CATT, vivo): Yes, the highSpeedMeasFlag-r16 can be reused for the indication of application of enhanced RRM requirements for HST CA
· Other option is not precluded
· FFS whether NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply
· Option 1 (Apple, vivo): NW shall indicate which inter-frequency layers need to be measured more often, for which enhanced inter-frequency measurement requirements shall apply
· Other option is not precluded

For the first issue, in our view highSpeedMeasFlag-r16 can be reused for CA. No need to define other signaling.
For the second issue, one clarification is that such signalling should be introduced only in idle/inactive scenario. For the connected state, the signalling can be different and the necessity needs to be justified first. For idle/inactive state, note that such indication is already agreed in R17 for inter-RAT measurements.
Proposal 5  NW shall indicate for which inter-frequency layers the enhanced inter-frequency measurement requirements shall apply for the idle/inactive state measurements.
Release independent
In last meeting, the following is discussed.
· Release independent
· Option 1 (CATT, CMCC, Ericsson): Rel-17 NR HST RRM enhancement can be release independent from Rel-15
· Option 2 (vivo, OPPO, Ericsson): The release independent issue is not discussed until the features discussed in R17 FR1 HST becomes stable

In RAN #92, the timeline for R17 is agreed in [3]. The following can be found in [3].
· Discussion on Rel-17 UE features in RAN4 will start from 1Q’22, targeting a first LS to RAN2 in Feb’22, to be further refined and finalized in May’22
Therefore, whether R17 HST can be release independent or not should be discussed in 1Q’22 according to RAN P guidance.
Proposal 6  The release independent issue is not discussed until 1Q’22 according to RAN P guidance.
Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  The ICI issue discussed in R16 HST SS-SINR measurements may be avoided by proper network configuration for CSI-RS CMR-based L1-SINR measurements.
Proposal 1  L1-SINR measurements should be applicable to FR1 HST.
Proposal 2  If issues can be identified for L1-SINR measurements in R17, RAN4 may have some simulations to check the applicable upper bound for L1-SINR measurements.
Proposal 3  For scell link recovery, no need to have any limitation on the number of bands in the spec.
Proposal 4  For CSSF, no need to have any limitation on the number of SCells in the spec.
Proposal 5  NW shall indicate for which inter-frequency layers the enhanced inter-frequency measurement requirements shall apply for the idle/inactive state measurements.
Proposal 6  The release independent issue is not discussed until 1Q’22 according to RAN P guidance.
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