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1. Introduction
In RAN4 #98e-bis meeting, the additional reply LS to RAN1 on PUCCH and PUSCH repetition was approved in [1], and the WF on phase continuity and power consistency was approved in [2]. In addition, RAN1 sent an reply LS on PUCCH and PUSCH repetition to RAN4 in [3], with some questions to be answered.
This contribution provides our views on the answers to RAN1 questions, and on the simulation assumptions for the required tolerance.
2. Discussion

Answers to RAN1 questions:
RAN1 asked 3 more questions in the LS [3]:
Question 1: In addition to the conditions provided in R4-2103393, can RAN4 please confirm that “Applying the same TPMI precoder across PUSCH transmissions” is also a necessary condition to keep phase continuity across PUSCH transmissions?
Question 2: Whether “no TA adjustment in between PUCCH transmissions or PUSCH transmissions” is another necessary condition to keep phase continuity across PUCCH repetitions or PUSCH transmissions?

Question 3: There are two different interpretation in RAN1 regarding the “downlink reception” in “No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case” (in R4-2103393)

1) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE.

2) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE and/or downlink symbols without actual DL transmission from gNB to UE and/or no DL monitoring occasions configured.

Can RAN4 please confirm which interpretation is correct?

For Q1, actually this issue has been discussed in RAN4 #98e. Maintaining the same preoceder matrix was not agreed as one of the conditions to keep phase continuity, since one company commented that: “Precoding matrix will not change the signal Phase continuity after PA. This may have impact on whether DMRS bundling can be cross repetition, considering channel estimation may be changed. However, it is not the condition for signal phase continuity.”
Now we tend to agree that we should avoid mixing the term “keeping phase continuity” and “enabling joint channel estimation” here. To our understanding, the same TPMI precoder across PUSCH transmissions is not a necessary condition to keep phase continuity from RF perspective, but it is a necessary condition to enable joint channel estimation from baseband perspective since the equivalent channel by considering both propagation channel and precoding matrix needs to be consistent across the repetitions.
Proposal 1: Answer to RAN1 Q1:
“Applying the same TPMI precoder across PUSCH transmissions” is not a necessary condition to keep phase continuity across PUSCH transmissions from RF perspective, and whether it is a necessary condition to enable joint channel estimation across PUSCH transmissions from baseband perspective is up to RAN1 discussion.
For Q2, we would like to firstly hear the views from chipset and UE vendors.

For Q3, our understanding is interpretation #1. In the downlink symbols, if there is no actual DL transmission from gNB to UE and/or no DL monitoring occasions is configured, phase continuity can be maintained if the additional conditions in the reply LS approved in RAN4 #98e-bis in R4-2105417 [1] can be met.

Proposal 2: Answer to RAN1 Q3:
From RAN4 perspective, interpretation #1 is correct. In the downlink symbols, if there is no actual DL transmission from gNB to the UE and/or no DL monitoring occasions is configured, phase continuity can be maintained if the additional conditions in the reply LS in R4-2105417 can be met.

Simulation assumptions for the required tolerance:
For the simulation assumptions, we can take the assumptions for PUSCH and PUCCH in Annex A.1 and A.2 of TR 38.830 as reference, and our proposals on the main parameters for initial simulation are as follows:
· Number of repetitions:
· FDD: 8, 16, 32 for PUSCH, 8 for PUCCH
Note: 8 and 16 repetitions have been supported since Rel-16, and the support of 32 repetitions is under discussin in RAN1.

· TDD: 2 for PUSCH and PUCCH
· Duplex mode and SCS:
· FR1: FDD 15kHz, TDD 30kHz
· FR2: TDD 120kHz
· Waveform for PUSCH: DFT-s-OFDM, CP-OFDM
· Propagation condition:
· FR1: TDLA30-10, TDLC300-100
· FR2: TDLA30-300
· Antenna configuration: 1Tx at UE, 2Rx at BS
· DMRS configuration for PUSCH: DMRS type 1 with single-symbol front-loaded, no additional DMRS

· PUSCH/PUCCH duration: 14 OFDM symbols

· PRB number: 4 for PUSCH, 1 for PUCCH

· Modulation order for PUSCH: QPSK, 16QAM 
· PUCCH format: format 1
Proposal 3: Use the following assumptions to evaluate the required tolerance of the phase continuity and amplitude consistency:
· Number of repetitions:

· FDD: 8, 16, 32 for PUSCH, 8 for PUCCH
· TDD: 2 for PUSCH and PUCCH
· Duplex mode and SCS:

· FR1: FDD 15kHz, TDD 30kHz

· FR2: TDD 120kHz
· Waveform for PUSCH: DFT-s-OFDM, CP-OFDM

· Propagation condition:

· FR1: TDLA30-10, TDLC300-100

· FR2: TDLA30-300
· Antenna configuration: 1Tx at UE, 2Rx at BS

· DMRS configuration for PUSCH: DMRS type 1 with single-symbol front-loaded, no additional DMRS

· PUSCH/PUCCH duration: 14 OFDM symbols

· PRB number: 4 for PUSCH, 1 for PUCCH

· Modulation order for PUSCH: QPSK, 16QAM 

· PUCCH format: format 1
3. Conclusion

This contribution presented our views on the answers to RAN1 questions and the simulation assumptions for the required tolerance, with the following proposals:
Proposal 1: Answer to RAN1 Q1:

“Applying the same TPMI precoder across PUSCH transmissions” is not a necessary condition to keep phase continuity across PUSCH transmissions from RF perspective, and whether it is a necessary condition to enable joint channel estimation across PUSCH transmissions from baseband perspective is up to RAN1 discussion.
Proposal 2: Answer to RAN1 Q3:
From RAN4 perspective, interpretation #1 is correct. In the downlink symbols, if there is no actual DL transmission from gNB to the UE and/or no DL monitoring occasions is configured, phase continuity can be maintained if the additional conditions in the reply LS in R4-2105417 can be met.

Proposal 3: Use the following assumptions to evaluate the required tolerance of the phase continuity and amplitude consistency:
· Number of repetitions:

· FDD: 8, 16, 32 for PUSCH, 8 for PUCCH
· TDD: 2 for PUSCH and PUCCH
· Duplex mode and SCS:

· FR1: FDD 15kHz, TDD 30kHz

· FR2: TDD 120kHz
· Waveform for PUSCH: DFT-s-OFDM, CP-OFDM

· Propagation condition:

· FR1: TDLA30-10, TDLC300-100

· FR2: TDLA30-300
· Antenna configuration: 1Tx at UE, 2Rx at BS

· DMRS configuration for PUSCH: DMRS type 1 with single-symbol front-loaded, no additional DMRS

· PUSCH/PUCCH duration: 14 OFDM symbols

· PRB number: 4 for PUSCH, 1 for PUCCH

· Modulation order for PUSCH: QPSK, 16QAM 

· PUCCH format: format 1
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