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Background
During RAN4#96-e meeting, way forward [1] for NR Rel-16 UE demodulation was approved. In this contribution, we share our views about applicability for different scenarios for NR Rel-16 UE HST performance requirements.
Discussion
Applicability between SFN, DPS and single-tap
	· Introduce DPS transmission scheme 1b test cases with test applicable rules which can be further discussed among below options
· Option 1:
· If UE declared supporting > 1 TCI states, UE will pass scheme 1b and skipped HST single tap test cases and scheme 1a test cases 
· If UE only support 1TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases
· Option 2:
· If UE pass HST-SFN test cases, then UE can skip HST-DPS scheme 1a/1b



As per WF [1], issue that the number of active TCI for DPS 1b for requirements definition is still open.
If finally requirements for DPS 1b is defined with only 2 active TCI states, then UE can declare supporting 1, 2 TCI states. In this case, we are OK with Option 1. 
If finally requirements for DPS 1b is defined with both 2 active TCI states and more than 2 active TCI states, then UE can declare supporting 1, 2 or 4 TCI states, and Option 1 should be modified as following:
· If UE declared supporting 4 TCI states, UE will pass scheme 1b with more than 2 TCI states and skipped HST single tap test cases and other DPS test cases
· If UE declared supporting 2 TCI states, UE will pass scheme 1b with 2 TCI states and skipped HST single tap test cases and other DPS test cases
· If UE only support 1TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases
Proposal 1: If finally requirements for DPS 1b is defined with only 2 active TCI states, then UE can declare supporting 1, 2 TCI states.
· If UE declared supporting > 1 TCI states, UE will pass scheme 1b and skipped HST single tap test cases and scheme 1a test cases 
· If UE only support 1TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases
If finally requirements for DPS 1b is defined with both 2 active TCI states and more than 2 active TCI states, then UE can declare supporting 1, 2 or 4 TCI states.
· If UE declared supporting 4 TCI states, UE will pass scheme 1b with more than 2 TCI states and skipped HST single tap test cases and other DPS test cases
· If UE declared supporting 2 TCI states, UE will pass scheme 1b with 2 TCI states and skipped HST single tap test cases and other DPS test cases
· If UE only support 1TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases
For the applicability between SFN and DPS, as per the agreement reached in RAN4#95e meeting, it is agreed that “Define RAN4 requirements with the assumption of frequency tracking up to UE implementation”. For our understanding, it cannot be distinguished whether large Doppler jump can be observed or not at the middle point of two RRUs since it is up to UE implementation. We believe that gradual Doppler shift change without large Doppler jump is more general implementation since that the performance for tracking a synthesized frequency is better than that for tacking strongest tap as per our evaluation. It can be seen that the performance under large Doppler jump cannot be ensured although UE has passed the HST-SFN cases with above general UE implementation. Therefore, we don’t think it is proper to define such applicability rule.
Proposal 2: Do not define any applicability rule between HST SFN and HST DPS scenario.
	· Test applicability between HST-SFN and HST single tap
· Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
· Option 1: Skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Option 2: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN



For both Option 1 and Option 2, the common item that “Skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN” is contained, so we can firstly agree that. The remained issue is the test applicability between HST-SFN and Rel-16 HST single tap.
For the applicability between SFN and Rel-16 single-tap, with the general implementation above, the residual frequency for SFN is larger than that for singe-tap for all taps all the time as following Figure 2.1-1 shows. Therefore, handling SFN scenario is more challenge compared to handling single-tap scenario for UE.
[image: ]
Figure 2.1-1 Residual frequency between SFN and single-tap
Proposal 3: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN.
Applicability between SFN and multi-path fading
	· Test applicability between HST-SFN and HST multi-path fading
· Option 1: Do not test UE under HST multi-path scenarios, if UE passes the requirements for HST-SFN.
· Option 2: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases



Considering the multi-path fading channel is quite different from SFN, it is not suitable to define applicability rule between SFN and multi-path fading channel.
Proposal 4: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases.
For the same channel model with different Doppler
	· Test applicability between different Doppler frequencies for the same channel model
· For multi-path fading channel
· For FDD:
· Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD
· Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.1.1-3 Test 1-2 and Table 5.2.3.1.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD
· Option 2: Not define any applicability rule for FDD multi-path fading tests between Rel-15 and Rel-16.
· Test applicability between different Doppler frequencies for the same channel model
· For TDD:
· Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.2.1-3 Test 1-1 and Table 5.2.3.2.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
· Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.2.1-3 Test 1-2 and Table 5.2.3.2.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
· Option 2: Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16.



For both FDD and TDD, we can regard Rel-16 TDLC300-600 cases as a higher demand comparing to Rel-15 TDLC300-100 cases since there is similar test configuration between them but Rel-16 TDLC300-600 cases have same or larger Delay spread and Doppler spread. Therefore, Option 2 can be applied for applicability rule definition.
Proposal 5: Adopt Option 2 for both FDD and TDD, i.e. Rel-15 multi-path fading tests with TDLC300-100 are not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600.
Proposals
In this contribution, we discuss on general issues for NR UE HST performance requirements. Our observations and proposals are:
Proposal 1: If finally requirements for DPS 1b is defined with only 2 active TCI states, then UE can declare supporting 1, 2 TCI states.
· If UE declared supporting > 1 TCI states, UE will pass scheme 1b and skipped HST single tap test cases and scheme 1a test cases 
· If UE only support 1TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases
If finally requirements for DPS 1b is defined with both 2 active TCI states and more than 2 active TCI states, then UE can declare supporting 1, 2 or 4 TCI states.
· If UE declared supporting 4 TCI states, UE will pass scheme 1b with more than 2 TCI states and skipped HST single tap test cases and other DPS test cases
· If UE declared supporting 2 TCI states, UE will pass scheme 1b with 2 TCI states and skipped HST single tap test cases and other DPS test cases
· If UE only support 1TCI state, UE need to pass both scheme 1a and HST single tap test cases and skip scheme 1b test cases
Proposal 2: Do not define any applicability rule between HST SFN and HST DPS scenario.
Proposal 3: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN.
[bookmark: _GoBack]Proposal 4: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases.
Proposal 5: Adopt Option 2 for both FDD and TDD, i.e. Rel-15 multi-path fading tests with TDLC300-100 are not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600.
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