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Background
During RAN4#94e meeting, way forward [1] for NR Rel-16 UE demodulation was approved. In this contribution, we share our views about the UE demodulation requirements for NR Rel-16 HST.
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Release independent
	· Whether Rel.16 HST requirements can be release independent from Rel-15
· Option 1 (CMCC, DOCOMO): release independent for HST-SFN, HST single tap and multi-path fading
· Option 2 (Qualcomm, Huawei, Intel, Samsung, Ericsson, vivo): not feasible for release independent for HST-SFN since signaling is introduced in Rel-16. 
· Option 3 (Qualcomm, Ericsson, Huawei, DOCOMO): release independent for multi-path fading
· Check whether release independent of Single-tap and HST-SFN are feasible considering signaling introduced in Rel-16.


For HST-SFN, release independent from Rel-15 is not feasible at least for the moment with no related signaling defined in RAN2 core specification TS 38.331. CRs for addition of signaling for Release 16 are proposed in RAN2, if RAN4 wants to make HST-SFN release independent from Release 15, agreement should be reached among companies and the corresponding magic sentence in RAN2 is needed.
For multi-path fading channel, release independent from Rel-15 is feasible since there is no related signaling introduced in Rel-16.
Proposal 1: For release independent from Rel-15:
· Not feasible for HST-SFN at least for the moment. If RAN4 wants to make HST-SFN release independent from Release 15, the corresponding magic sentence in RAN2 is needed.
· Feasible for multi-path fading channel
Applicability for different channel models
	Do not test UE under HST single tap and HST multi-path scenarios, if UE passes the requirements for HST-SFN?
· Option 1: Yes
· Option 2: No


Extraction of section 8.2.1.9.2 of TS 36.101 [2] for LTE HST is derived as below:
	The requirements are specified in Table 8.2.1.9.2-2, with the addition of the parameters in Table 8.2.1.9.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests are to verify UE performance in the HST-SFN-500 and HST-500 scenario. The test for HST-SFN-500 scenario defined in B.3B is applied when highSpeedEnhancedDemodulationFlag-Rel16 [7] is received. The test for HST-500 scenario defined in B.3C is applied when highSpeedEnhancedDemodulationFlag-Rel16 [7] is not received. HST-500 test is not applicable to UE that has passed HST-SFN-500 test.


We can see that there is an application rule between single-tap and SFN for Rel-16 LTE HST enhancement. For Rel-16 NR HST, similar rule can be reused, i.e. UE that has passed the requirements for HST-SFN does not need to pass the requirements for HST single tap.
Proposal 2: Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
HARQ process number
In the last meeting, there is no discuss about HARQ process number.
The HARQ process number 4 for FDD and HARQ process number 8 for TDD with pattern 7D1S2U as defined for NR Rel-15 HST can be reused.
Proposal 3: Adopt HARQ process number 4 for FDD and HARQ process number 8 for TDD with pattern 7D1S2U, as defined for HST in NR Rel-15.
Antenna configuration
RAN4 agreed to define performance requirements for 2x2 and 2x4 for both HST SFN and multi-path fading channel, but the corresponding applicability rule is not clearly specified. From our point of view, the test applicability defined for NR Release 15 performance requirements for 2Rx and 4Rx can be reused, i.e. if UE only supports 2Rx, then only 2Rx related performance requirements need to be tested; if UE supports both 2Rx and 4Rx or only 4Rx, only 4Rx related performance requirements need to be tested. 
For HST single tap, 1x2 and 1x4 are listed as baseline, but 2x2 and 2x4 are also listed. Considering only Rank 1 is agreed, also only 1x2 and 1x4 are considered for HST single tap in NR Rel-15, so it is not needed to consider 2x2 and 2x4 for NR Rel-16 HST single tap performance requirements.
Proposal 4: Reuse the existing test applicability rule of NR release 15 UE normal PDSCH performance requirements for HST SFN and multi-path fading channel; only consider 1x2 and 1x4 for NR Rel-16 HST single tap performance requirements.
Proposals
In this contribution, we discuss on NR UE HST performance requirements under SFN, single-tap and multi-path fading channel model. Our observations and proposals are:
Proposal 1: For release independent from Rel-15:
· Not feasible for HST-SFN at least for the moment. If RAN4 wants to make HST-SFN release independent from Release 15, the corresponding magic sentence in RAN2 is needed.
· Feasible for multi-path fading channel
Proposal 2: Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
Proposal 3: Adopt HARQ process number 4 for FDD and HARQ process number 8 for TDD with pattern 7D1S2U, as defined for HST in NR Rel-15.
Proposal 4: Reuse the existing test applicability rule of NR release 15 UE normal PDSCH performance requirements for HST SFN and multi-path fading channel; only consider 1x2 and 1x4 for NR Rel-16 HST single tap performance requirements.
Reference
[1] R4-2002418, WF on UE demodulation for NR HST, RAN4#94e, CMCC
[2] TS 36.101, User Equipment (UE) radio transmission and reception
