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1	Introduction
In RAN4 96e, it was agreed to introduce test case for DPS 1b transmission in HST. A few remaining issues are captured in [1], including:      
· Test setup in DPS 1a
· Number of active TCI states in DPS transmission scheme 1b 
· Statistics during the switching time for DPS 1a and DPS 1b

In this paper, we discuss the remaining issues on DPS transmission scheme in HST. 
2	Discussion
In [1], test setup for DPS 1a is listed as below: 
 
1. Two RRH s of RRH#(2k) and RRH#(2k+1) are assumed, and SSB#0 is transmitted from both TRPs, where k is the RRH number with k=0,1, 2, …
· UE is configured with TCI#(k mod 2) and TCI#(k+1 mod 2) that are associated with TRS#(k mod 2) and TRS#(k+1 mod 2) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signaling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
2. TE actives TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
3. PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms + first TRS + TRS processing time; 
4. In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE”;
5. PDSCH associated with TCI #1 is transmitted in slots from n + HARQ needed time + 3ms + first TRS + TRS processing time to N.

However, based on core requirement agreement, a UE does not need to receive PDSCH with old TCI state during the transition time when the UE is receiving and processing TRS associated with TCI state #1. Therefore step 3 should be modified as “PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms + first TRS + TRS processing time;” 
 
Proposal 1: In test setup for DPS 1a, PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms.  


For DPS transmission mode 1b test, the number of active TCI states remain open. In our view, testing with 2 active TCI states will serve the purpose while avoiding very complicated test case set up. HST-DPS channel model assumes two TRPs. With two TCI states, the test can verify that UE is able to perform time/frequency tracking per TRP.  

Proposal 2: Number of active TCI states in DPS transmission mode 1b case is 2.  

In [1], the test setup for 2 TCI states are listed below: 
· Use following as baseline for DPS transmission scheme 1b test setup (agreement in last meeting)
· for scenario with 2 active TCI states
(total 2 active TCI states): PDCCH TCI state switching delay caused by MAC CE, but less than DPS 1a with pre-tracking of second TCI state and only HARQ needed time + 3ms delay is needed, UE tracks 2 active TCI states in advance so that UE can quickly get better Doppler shift estimation for the second TRP compared to DPS 1a.
1. UE is configured with two different TCI states (TCI #0 and TCI #1) associated with two different RRHs by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
2. TE activates TCI #0 and TCI #1 for PDSCH at the same time by “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” and activates TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE” command with the field of CORESET ID set to 0;
3. TE transmits PDCCH and PDSCH associated with TCI #0 from TRP#1 from slot 0 to n-1;
4. In slot n, TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE”;
5. TE transmits PDCCH and PDSCH associated with TCI #1 from TRP#2 from slot n [+ HARQ needed time + 3ms] to N.
where n slots are equivalent to time that needed to pass middle point between two RRHs, N slots is equivalent to time that needed to pass second RRH

Similar to DPS transmission mode 1a, a UE is expected to receive PDCCH and PDSCH using the old TCI state #0 duirng the HARQ processing time and MAC CE processing time. Therefore, step 3 should modify as “TE transmits PDCCH and PDSCH associated with TCI #0 from TRP#1 from slot 0 to n-1 + HARQ needed time + 3ms.”  

Proposal 3: in step 3, TE transmits PDCCH and PDSCH associated with TCI #0 from TRP#1 from slot 0 to n-1 + HARQ needed time + 3ms  

Regarding the statistics during the switching time for both DPS 1a and 1b, [1] list three remaining options:  
· Option 1: The switch command is transmitted via MAC CE, the corresponding PDSCH carrying that MAC CE should be ensured to be decoded successfully and lower MCS should be used, such as MCS 4.
· Option 2: PDCCH/PDSCH are DTXed from the time gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new TRP.
· Option 3: Use same SNR point for all DPS Tx schemes requirements definition:
· Skip PDSCH allocation on slots with TRS transmission
· Skip PDSCH allocation on slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRH and m is a slot which corresponds to HARQ needed time on MAC CE command in DPS scheme 1a. m=Tharq + 3ms

Option 1 discussed the PDSCH transmission carrying MAC CE command, which should be transmitted reliable to ensure accurate decoding performance. Option 2 and option 3 discuss the PDCCH and PDSCH setting during the transition time. In our understanding, a UE is expected to receive PDCCH and PDSCH using the old TCI state during the HARQ processing time of the PDSCH carrying MAC CE commend + 3ms. A UE is not expected to receive PDCCH and PDSCH using the old TCI state during the TRS transmission and processing time for DPS 1a. 

Proposal 4: Option 1 “The switch command is transmitted via MAC CE, the corresponding PDSCH carrying that MAC CE should be ensured to be decoded successfully and lower MCS should be used, such as MCS 4” is recommended.

Proposal 5: For DPS transmission mode 1a, PDCCH/PDSCH are DTXed from the time gNB indicate MAC CE TCI state switch + HARQ processing time + 3ms, to the time UE received and processed the first TRS from the new TRP.  


3	Summary
 
Proposal 1: In test setup for DPS 1a, PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms.  

Proposal 2: Number of active TCI states in DPS transmission mode 1b case is 2.  

Proposal 3: in step 3, TE transmits PDCCH and PDSCH associated with TCI #0 from TRP#1 from slot 0 to n-1 + 
HARQ needed time + 3ms  

Proposal 4: Option 1 “The switch command is transmitted via MAC CE, the corresponding PDSCH carrying that MAC CE should be ensured to be decoded successfully and lower MCS should be used, such as MCS 4” is recommended.

Proposal 5: For DPS transmission mode 1a, PDCCH/PDSCH are DTXed from the time gNB indicate MAC CE TCI state switch + HARQ processing time + 3ms, to the time UE received and processed the first TRS from the new TRP.  
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