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Introduction
In RAN4#109 meeting discussion related to an LS from RAN2#123bis on combination of HST and RRM relaxation [1] were initiated. Based on the discussion a WF was drafted and agreed in [2]. Following options were considered:
	Companies are encouraged to further discuss the following options on whether and how to clarify UE measurement behavior when both HST and relaxed RRM measurement criteria are enabled:
· Option 1: clarify that UE is allowed to enable relaxed measurement when both HST and low mobility evaluation are enabled. This has no negative impact on UE in high mobility mode, since the relaxed measurement criteria are unlikely to be met.
· Option 2: clarify that existing RRM requirements are not applicable if both HST and relaxed RRM measurements criteria are enabled.



In this paper we discuss the aspect of UE being configured with both HST and relaxed RRM measurement criteria.
The proposals of this paper are reflected in the accompanying CR [3].

[bookmark: _Toc116995842]Discussion
The current discussion is related to the scenario where the network has configured the UE such that the UE can assume that it is in a HST cell, while the UE is also allowed to apply RRM relaxation. The reply from RAN2 states:
RAN2 has discussed whether the network can configure HST and RRM relaxation criteria at the same time and the conclusion is that RAN2 specifications allow the configuration of both HST and relaxed RRM measurements criteria.
And RAN2 also informs:
it is up to UE implementation whether UE relaxes RRM measurement even in and HST cell as it is RAN2 understanding that there are no requirements to support this scenario.
And RAN2 further concludes:
RAN2 assumes that the lack of requirements for this scenario is acceptable.
Looking at the RAN4 requirements related to HST and RRM relaxation, we do not see any reasoning why the existing RRM requirements would not be applicable if both HST and relaxed RRM measurements criteria would be enabled.
Hence, according to the current requirements and conditions, the UE can be configured with both HST and RRM relaxation.
[bookmark: _Toc159272454]Current requirements can apply if both HST and relaxed RRM measurements criteria are enabled.
If we look at the intra-frequency example in section 4.2.2.9 ‘Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion’, it gives clear conditions when a UE configured any of the relaxed measurement critera can apply the relaxation and also the related requirements.
If those criteria are not fulfilled, the UE shall fufill the non-relaxed measurement requirements.
[bookmark: _Toc159272455]If the criteria configured for RRM measurement relaxation are not fulfilled, the UE shall fufill the non-relaxed measurement requirements.
Hence, if the UE is configured with the HST indication, and the UE is configured wit RRM relaxation, but the criteria for applying the relaxation are not fulfilled, the UE must apply HST requirements.
Based on this, our view is that Option 1 where UE can be configured with both RRM measurement relaxation and HST, and is allowed to enable RRM measurement relaxation if the criteria for applying these are fulfilled, is acceptable. Hence, we support the principle of option 1.
[bookmark: _Toc159272456]Support the principle of option 1.
Next is then how or if this needs to be clarified in the 38.133 specification. One view is that by reading the current requirements for measurement relaxation and the criteria for applying those, the UE behaviour is already clear. UE can apply RRM measurement relaxation only if the configured criteria are fulfilled. And this is not conditioned whether for example HST is also configured.
However, it may not harm with adding a clarifying note in the HST section. Such note could look like:
Note: A UE configured with RRM measurement relaxation as defined in sections 4.2.2.9, 4.2.2.10 and 4.2.2.11 may apply RRM measurement relaxation as specified in the related section.
Such note could be added in relevant HST sections 4.2.2.3, and 4.2.2.5 of TS 38.133.
[bookmark: _Toc159272457]Add a clarifying note in the relevant sections with HST FR1 requirements clarifying that UE may apply RRM measurement relaxation if the relevant criteria are fulfilled.
The exact text for the note can be found in our accompanying CR [3].
However, differently from HST FR1 that should support more of handheld devices, in HST FR2, PC6 UEs are considered, i.e., CPE kind of devices installed on the roof top of the train and with power supply provided from the train. Therefore, power drain due to measurements is not an issue. Moreover, HST FR2 are dedicated deployments designed specifically for high-speed case. Therefore, we do not expect that measurements relaxation will be ever configured in HST FR2.
[bookmark: _Toc159272458]No changes or clarifications are needed for HST FR2 requirements because RRM measurement relaxation is not expected to be configured in HST FR2 deployments.
Finally, since RAN2 is not requesting for any action from RAN4 and already assumes that “it is up to UE implementation whether UE relaxes RRM measurement even in and HST cell as it is RAN2 understanding that there are no requirements to support this scenario.”, we do not that there a need to send any LS reply to RAN2.
[bookmark: _Toc159272459]If the addition of the note in TS 38.133 is agreed in RAN4, there is no need to send an LS reply to RAN2 because no action from RAN4 is requested and RAN2 understanding of the issue is followed.
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Conclusion
In this paper we discuss the aspect of UE being configured with both HST and relaxed RRM measurement criteria.

The following Observations and Proposals were made:
Observation 1: Current requirements can apply if both HST and relaxed RRM measurements criteria are enabled.
Observation 2: If the criteria configured for RRM measurement relaxation are not fulfilled, the UE shall fufill the non-relaxed measurement requirements.
Proposal 1: Support the principle of option 1.
Proposal 2: Add a clarifying note in the relevant sections with HST FR1 requirements clarifying that UE may apply RRM measurement relaxation if the relevant criteria are fulfilled.
Proposal 3: No changes or clarifications are needed for HST FR2 requirements because RRM measurement relaxation is not expected to be configured in HST FR2 deployments.
Proposal 4: If the addition of the note in TS 38.133 is agreed in RAN4, there is no need to send an LS reply to RAN2 because no action from RAN4 is requested and RAN2 understanding of the issue is followed.
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