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Introduction
In RAN4 98e-bis, the WF R4-2105793 on FR1 HST RRM enhancements was agreed in [1]. For inter-frequency measurements, the following was discussed and agreed
· Inter-frequency measurement
· Define RRC Connected state inter-frequency measurement enhancements
· Support of HST inter-frequency measurement enhancements is up to UE capability. Details are FFS
· FFS whether enhancements for RRC IDLE inter-frequency measurements are needed

In this paper our views on the issues related to inter-frequency measurements.
Discussion
On the scenarios for inter-frequency measurements
In last meeting, the scenarios that considered for inter-frequency measurement were discussed. For CA scenario, some companies argued that it could be solved by de-activated SCells measurement. However, in our view, such solution may cause further restriction to the network configuration, and the performance may not be as good as inter-frequency measurements.
Another scenario that could be considered for FR1 HST is the NR-DC scenario which was not discussed in R16. We see FR1+FR1 NR-DC can be a feasible solution for FR1 HST deployment. Currently NR-DC is not explicitly mentioned in the WID scope, but we see it can also be benefit from defining inter-frequency measurement requirements
Proposal 1  For the scenarios of inter-frequency measurements, NR-DC scenarios can be considered.
On the requirements for connected state inter-frequency measurement
In R16, inter-RAT measurement was enhanced in the connected mode for HST. The enhancement includes both inter-RAT E-UTRA measurements in NR, and inter-RAT NR measurements in LTE. The main motivation was to enhance RRM measurement performance for the EN-DC scenario. However, from the deployment perspective, the distance between NR RRHs can be the same as that for EN-DC. On the other hand, for inter-frequency measurement conducted within measurement gap, the UE behaviour would be the same no matter the gap is configured in E-UTRAN or NR. Therefore, in our view, then inter-RAT NR carrier measurement requirement specified in TS 36.133 can be used at least as a baseline for inter-frequency measurement requirements performed within measurement gap.
Proposal 2  Inter-RAT NR carrier measurement requirements specified in TS 36.133 for R16 HST WI can be used at least as a baseline for inter-frequency measurement requirements within measurement gaps discussed in R17 FR1 HST WI.
On the other hand, as specified in R16, inter-frequency measurement can also be conducted outside gaps. In this case, similar methodology for intra-frequency measurement requirements specified in R16 HST WI can be considered.
Proposal 3  For inter-frequency measurement outside measurement gaps, similar enhancements that have been done to intra-frequency requirements in R16 HST can be re-used for R17 HST.
Another issue that needs to be carefully considered is the CSSF specified in TS 38.133. 
· For the case inter-frequency measurement is done within measurement gap, 
· RAN4 may need to further discuss whether the case both intra-frequency measurement and inter-frequency measurement are done within gap, needs to be enhanced for HST scenario. In this case, the enhancement to gap sharing mechanism between intra-frequency measurement and inter-frequency measurement may need to be considered. 
· Moreover, RAN4 may also consider some enhancements to the CSSF if the number of inter-frequency MOs configured to UE is large, while only one or some of the MOs are for HST carrier.
· For the case inter-frequency measurement is done outside measurement gap, 
· since the dedicated searcher for this inter-frequency MO is shared with SCC and potential CSI-RS L3 measurements, RAN4 may need to consider some enhancements to the CSSF, if only some of the carriers is related to HST scenario.
Proposal 4  CSSF enhancements for inter-frequency measurements can be considered for R17 HST.
On the necessity of enhancements to idle/inactive state inter-frequency measurement requirements
[bookmark: _GoBack]For a typical UE implementation in idle/inactive state, both inter-frequency measurement or inter-RAT measurement need to be conducted. In R16 HST, inter-RAT requirements was enhanced for idle/inactive mode. In our understanding, this can be for either the EN-DC scenario or the boundary between LTE coverage and NR coverage. However, in HST scenario, as the number of band for NR coverage can be larger than 1, e.g. FR1+FR1 NR-DC mentioned above, the same logic RAN4 took in R16 may still work. In this case, UE would have more flexibility in selecting a preferred band for the potential traffic, e.g voice, data, etc. Moreover, R16 methodology for the enhancement to idle/inactive inter-RAT measurements can be considered as baseline for such enhancements.
Proposal 5  Idle/inactive inter-frequency requirements are also enhanced in R17 HST.
Conclusions
Based on above analysis, we have following proposals.
Proposal 1  For the scenarios of inter-frequency measurements, NR-DC scenarios can be considered.
Proposal 2  Inter-RAT NR carrier measurement requirements specified in TS 36.133 for R16 HST WI can be used at least as a baseline for inter-frequency measurement requirements within measurement gaps discussed in R17 FR1 HST WI.
Proposal 3  For inter-frequency measurement outside measurement gaps, similar enhancements that have been done to intra-frequency requirements in R16 HST can be re-used for R17 HST.
Proposal 4  CSSF enhancements for inter-frequency measurements can be considered for R17 HST.
Proposal 5  Idle/inactive inter-frequency requirements are also enhanced in R17 HST.
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