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1   Background
WF on HST demod was agreed in RAN4#96e. We present our views on the pending issues from the WF [1]:
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
Test setup for DPS 1a and 1b

2   Discussion
2.1   Applicability rule
To decide DPS scheme applicability rules, first we present the performance analysis from demod perspective:
We divide the demod test duration into 3 categories: (1) after passing an RRH, before TCI state switch (2) during TCI state switch (3) after TCI state switch, until UE passed the next RRH. Note that at (2), no PDSCH is scheduled, hence only (1) and (3) are tested.

For comparison, for HST single tap scheme, we also have the corresponding 3 categories: (1) after passing an base station, before HO (2) during HO (3) after HO, until UE passed the next base station. Note that at (2), no PDSCH is scheduled, hence only (1) and (3) are tested.
· DPS scheme 1a

· During (1), only one path is seen by UE from the RRH behind UE. The channel model and UE frequency tracking are exactly the same as single tap (1).
· When UE enters (3), UE has to adjust it’s frequency offset from -Dpmax to +Dpmax (maximum Doppler shift). This frequency offset adjustment is exactly the same as UE passing midpoint in SFN.

· When UE finishes frequency offset adjustment, the channel model and frequency tracking are exactly the same as single tap (3).
Therefore, when UE passed both HST-SFN and HST single tap tests, all the channel model and frequency tracking UE experienced in DPS 1a have been tested already. Therefore, if UE passed both HST-SFN and HST single tap tests, DPS 1a is not applicable.

· DPS scheme 1b

· During (1), only one path is seen by UE from the RRH behind UE. The channel model and UE frequency tracking are exactly the same as single tap (1).

· When UE enters (3), UE knows the frequency offset now is Dpmax, since UE has been tracking the TCI state from the next RRH before it switches to it. UE also obtained frequency offset estimation during RACH before HO, hence when UE enters (3) in HST single tap, UE knows the frequency offset now is Dpmax, too. From UE perspective, this is simpler than HST-SFN passing midpoint, in which the new dominant path frequency offset is unknown and not being tracked before. If UE can pass HST-SFN, the UE is more than enough to handle the switch in DPS scheme 1b. Therefore, the channel model and frequency tracking are exactly the same as single tap (3).

Therefore, when UE passed HST single tap tests, all the channel model and frequency tracking UE experienced in DPS 1b have been tested already. Therefore, if UE passed HST single tap tests, DPS 1b is not applicable.

Proposal 1: Introduce the following applicability rules to DPS schemes:
(1) If UE passed both HST-SFN and HST single tap tests, DPS 1a is not applicable.

(2) If UE passed both HST-SFN and HST single tap tests, DPS 1b is not applicable.

2.2   DPS test setup

Note that UE relies both SSB and TRS to tracking frequency and timing offset and running loops. Therefore, every RRH has to transmit QCL’ed SSB and TRS for every TCI state used in the DPS schemes.
Proposal 2: Every RRH has to transmit QCL’ed SSB and TRS for every TCI state used in the DPS schemes.

3   Conclusion
Proposal 1: Introduce the following applicability rules to DPS schemes:

(1) If UE passed both HST-SFN and HST single tap tests, DPS 1a is not applicable.

(2) If UE passed both HST-SFN and HST single tap tests, DPS 1b is not applicable.

Proposal 2: Every RRH has to transmit QCL’ed SSB and TRS for every TCI state used in the DPS schemes.
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