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1 Introduction

In RAN4 #94e-bis meeting WF on UE demodulation for NR HST was agreed [1]. The following general agreements on the performance requirements definition were made:

	· UE capabilities/features
· For HST-SFN

· Introduce per-UE capability to support enhanced demodulation performance for HST-SFN joint transmission scheme with velocity up to 500km/h. (Agreement in RAN4#93)

· For HST fading channel requirements, take it as mandatory requirements for Rel-16 and no capability signaling will be introduced.

· For HST single Tap channel demodulation requirements, no capability signaling will be introduced

· FFS whether requirements will be mandatory or optional

· Further discuss whether feature list will be introduced for HST fading channel, and HST single Tap.
· Applicability rule
· FFS the applicability rule between HST-SFN, HST single tap and HST multi-path fading performance test cases
· FFS whether to define applicability rule between different Doppler frequencies for the same channel model


In this contribution we provide our views on the possible applicability rules and UE features/capabilities.
2 Discussion
2.1 Applicability rule
In general, applicability rule is used for selection of one test from multiple if one test can cover all features  from another test and also can guarantee reliable performance for both test cases. If we consider HST-SFN, HST Single tap and HST multi-path fading scenarios, we can observe that receive processing and test purposes are different for these scenarios. In HST-SFN, UE needs to properly track a big frequency jump and handle two opposite channel taps. In HST fading scenario, the main limitation factor is the accuracy of max Doppler spread estimation. Same time, in HST Single tap, proper UE frequency tracking is verified when Doppler frequency quickly changes. In result, we cannot guarantee reliable performance in two others tests if UE will pass third test case. In this case we prefer not to define any applicability rule for selection of one test from these three tests.
Proposal #1:
Do not define any Rel-16 applicability rule for selection of HST-SFN, HST single tap or HST multi-path fading conditions for testing.
Also, we need to consider already defined Rel-15 performance requirements for HST conditions: HST Single tap 300 km/h and HST multi-path fading 400 Hz. Since Rel-16 requirements for same channel conditions will assume higher Doppler frequencies and higher modulation order, we can guarantee that if UE passes Rel-16 HST requirements it will pass HST Rel-15. In this case to reduce number of tests we can define applicability rule between Rel-15 and Rel-16 HST Single tap and HST multi-path fading requirements.

Proposal #2:
Define applicability rules for selection of Rel-15 or Rel-16 HST single tap and HST multi-path fading performance test cases for testing
2.2 UE features/capabilities
As explained above the HST-SFN, HST Single tap and HST multi-path fading requirements serve different purposes. In order to effectively differentiate the requirements, it is recommended to define separate UE features to characterize the support of the respective features. The introduction of UE features will serve the purpose of improving the RAN4 specification transparency and will facilitate clear mapping of the UE features and associated requirements.

RAN4 has already agreed to introduce per-UE capability signaling for HST-SFN requirements feature. For HST multi-path fading, it was agreed to introduce mandatory requirements for Rel-16 UE. For HST Single tap, requirements can be defined as optional without capability signaling (i.e. similar to NR SU-MIMO advanced receivers).
Proposal #3:
Introduce separate UE features for HST Single tap and HST multi-path fading requirements.

3 Conclusion

In this contribution we provided our views on the HST UE demodulation performance requirements. In summary, we made the following proposals
Proposal #1:
Do not define any applicability rule between HST-SFN, HST single tap and HST multi-path fading performance test cases.
Proposal #2:
Define applicability rules between Rel-15 and Rel-16 HST single tap and HST multi-path fading performance test cases.
Proposal #3:
Introduce separate UE features for HST Single tap and HST multi-path fading requirements.
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