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1. Introduction

In last meeting, there is discussion on FR1 HST RRM enhancement, including L1-SINR, Scell link recovery, release independent, signalling, etc. And a WF was approved [1]. This contribution provides further discussion on the open issues.
2. Discussion 
2.1 L1-SINR
L1-SINR is introduced in Rel-16 eMIMO WI. CMR based L1-SINR and CMR + IMR based L1-SINR are considered. In our understanding, the configuration of CMR/IMR is up to network configuration, we do not see the problem to perform L1-SINR in HST scenario. L1-SINR is used for beam management. In HST scenario, beam management is also needed. And L1-SINR can reflect the interference, which is better compared with L1-RSRP.
According to the discussion in last meeting, the key point is whether to have upper bound of the side condition. In Rel-16 HST WI, upper bound of the side condition as SSB Ês/Iot ≤5 dB for SS-SINR is introduced. The reason is that there will be large doppler shift on the measurement of neighbour cell, which may result in ISI on the measurement of neighbour cell. For L1-SINR, our initial understanding is that there is no such high frequency offset issue since the measurement is performed on serving cell. However, as mentioned by companies, even though L1-SINR measurement is performed on serving cell, the received signal may come from different RRH which may also result in ISI due to the larger Doppler spread between different RRHs. Based on above consideration, we are OK to have the side condition as SSB Ês/Iot ≤5 dB for L1-SINR.
Proposal 1: Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB
2.2 signalling 
We have good progress on signalling design, including both UE capability and network assistance signalling, in previous meetings. For CA enhancement, introduce UE capability to indicate whether the enhanced requirements for HST CA are supported or not. And network needs to inform UE whether to apply the enhanced RRM requirements for CA. For inter-frequency measurement enhancement, it was agreed to introduce a per-UE capability to indicate whether the UE is capable of supporting the enhanced RRM requirements for inter-frequency measurement for connected mode. And the support of HST idle mode inter-frequency measurement enhancements is an optional UE feature without capability signalling. For idle mode, RAN4 agrees to introduce network signalling to inform UE whether the enhanced inter-frequency HST measurement requirements are applied per each inter-frequency carrier. The remaining issue is the network signalling for connected mode inter-frequency measurement.
The related issue is whether the network signalling for CA enhancement can be reused for inter-frequency measurement. In our view, CA enhancement and inter-frequency measurement target for different enhancement, it is better to have different indication. And having separate network signaling is more flexible.
For connected state, it was agreed that it is not necessary to have the network indication per inter-frequency carrier. It is RAN4 understanding that the requirements will be defined under assumption that all carriers in the connected mode are high-speed train carriers and enhanced inter-frequency measurement requirements shall be applied. In our view, the key point is to inform UE that it is in the high speed cell and the enhanced requirements need to be applied. From this point of view, it is enough to have a per-cell level network signaling, similar as that for intra-frequency case. And the draft LS is provided in the Annex part.
Proposal 2: for inter-frequency measurement enhancement in connected mode, it is proposed to introduce a new per-cell level network signalling to indicate UE that it is in the high speed condition and the enhanced requirements need to be applied (i.e. no need to reuse the network signalling for CA enhancement).
2.3 Release independent
High speed scenario is an important deployed scenario. And the improvement of UE experience is necessary. Rel-16 NR HST focusing on single carrier scenario is release independent from Rel-15. Considering carrier aggregation is necessary to improve the throughput, it is proposed to introduce Rel-17 FR1 HST RRM enhancement from Rel-15.
Proposal 3: it is proposed that Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-15.
3. Conclusion
This contribution provides general discussion on FR1 HST RRM enhancement. The observations and proposals are:
Proposal 1: Existing L1-SINR measurement requirements are reused for HST, and the upper bound of the side condition is 5dB
Proposal 2: for inter-frequency measurement enhancement in connected mode, it is proposed to introduce a new per-cell level network signalling to indicate UE that it is in the high speed condition and the enhanced requirements need to be applied (i.e. no need to reuse the network signalling for CA enhancement).
Proposal 3: it is proposed that Rel-17 FR1 HST RRM enhancement, including CA enhancement and inter-frequency measurement enhancement, is release independent from Rel-15.
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1. Overall Description:

Under the release 17 work item on enhanced NR support for high speed train scenario for frequency range 1 (NR_HST_FR1_enh), RAN4 continue the discussion for the network signalling for inter-frequency measurement for connected mode and reach following agreements.

•
For inter-frequency measurement enhancement
· For connected mode, RAN4 agrees to introduce a per-cell level network signalling to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement specified in TS38.133. The signalling design is up to RAN2
RAN4 kindly ask RAN2 to take the above information into account and design the corresponding network assistance signalling to support the enhanced RRM requirements for Rel-17 NR FR1 HST. 
2. To RAN WG2 group. 

ACTION: RAN4 kindly ask RAN2 to take the above information into account and design the corresponding network assistance signalling to support the enhanced RRM requirements for Rel-17 NR FR1 HST.
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