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1.	Introduction
Ran4 has received an LS from Ran1 about further cases for the DMRS bundling. The LS has many cases and further questions. In this paper we discuss the LS content. 
2. 	Discussion
2.1	Cases from LS
Since the LS has many cases we created a table that bundles the cases from RAN4 discussion perspective. The cases re the same for PUSCH and PUCCH. 
Table 2.1-1: RAN1 LS cases from Ran4 point of view
	RAN4 Case
	
	Corresponding LS [1] cases
	Remarks

	A
	No gap in between repetitions
	Case 1, Case 3 
	Difference is if symbols part of repetitions are in same or different slots

	B
	Gap between repetitions with no other channels in the gap
	Case 2a, Case 4a, Case 5a
	The difference is the length of the gap

	C
	Gap between repetitions with NZP other channels in the gap
	Case 2b, Case 4b, Case 5b
	The difference is the length of the gap. 



RAN4 can discuss based on cases A, B and C. 
Case A is already confirmed by Ran4 in previous LS [2]. Case B was also confirmed except for the length of the gap is to be agreed. Agreement was that is less than 14 symbols. If UE needs to maintain phase and keep relevant circuits active for long periods of time, we propose the following.  
Proposal 1: Length of a gap between repetitions where UE maintains phase is exactly no longer than 13 symbols. 
Next section discusses case C.
2.2	Tx on other channels in between repetitions
The case when two consecutive repetitions have same frequency content (same RB allocations) but there is an other channel in between with different frequency content needs more discussions. Figure 1 defines the case for the ease of discussion.

Figure 1. Case of other channels in between two repetitions
If UE needs to retune and then come back to the same phase what it had in the previous transmission, UE needs to reset the retuned LO back to the original phase and needs some time to do this and therefore needs a guard period for this. We can denote the time of the guard with Y. 
LS [2] does not mention that modulation order needs of the other channels needs to be the same so this enables a case where there is an SRS in between repetitions. But LS mentions that the power and RB allocation needs to be the same so how to ensure that the UE power output power is the same for SRS and PUSCH is close to impossible since symbol generation is different between the two. It is also questionable what is the benefit of sounding the channel with repetitions for same RBs and power. WF mentions that the power and RB allocation of the other channel can be different but does not mention studying different modulations. It might be better to allow a guard after any kind of channel in between repetitions.  
Proposal 2: In the case of different channel in between two repetitions, a guard period before returning to the repetitions is defined. Length of guard period is Y is FFS but shall not exceed 2 symbols. 

2.3	CA
Both PUSCH and PUCCH have the following note: “Note: intervening “other uplink transmissions” can be either on the same component carrier or a different component carrier.” So case C has many variant based on this. We will bundle intra-band CA with the assumptions for single CC case since in most cases, single TX chain is assumed.
Proposal 3: For intra-band CA, the same assumptions for phase continuity hold as for single CC cases. 
For inter-band, the cases that are all variants of case C are listed in table 2.3-1. 
Table 2.3-1 CA cases from RAN4 point of view for Case C
	RAN4 Case
	Description
	Remarks

	C.1
	Other channel is in other band and repetitions are on one band only
	Phase continuity is lost if for power sharing reasons the other band impacts the band where repetitions are configured as excluded in [4]

	C.2
	Other channel is in one band but both bands have repetitions
	For one band this is same as case C for single band but with conditions in C.1

	C.3
	Other channel is in both bands and both bands have repetitions
	Note that this is same as C.2 for one band (and same as C for one band alone).



The cases above are possible but UE may have different capabilities especially when other channel have different RB allocations than the repetitions. We propose the following:
Proposal 4: When two bands are configured with repetitions, only one of them can have other channel/signals in between repetitions and UE keeps phase contiguous.  
For other cases C.1 and C.2, the needed agreements cover the boundary conditions and UE keep phase contiguous with those conditions. 
2.4	TX switching
This was not specifically mentioned in the LS but can be considered as a variant of CA case. If UE is required to re-purpose a TX chain for an other band, the phase continuity will be lost. 
Proposal 5: If tx switching occurs between repetitions, phase continuity is lost for any band included in the band pair that is part of tx swithing 
2.5	LS questions
2.5.1	TPMIs
It is not clear from the question what is the use case. Firstly, 2-layer is excluded from repetitions so 1-layer TPMI’s should be considered. Say UE is assigned TPMI’s [1,0] and [1,1]. The power is expected to change or if power commands intend to keep the power the same, UE will need to adjust each TX chain power accordingly so the phase continuity is lost. Also, from UE TX point of view and conducted verification, how would phase be compared between 1 and 2 antenna connector transmissions? 
If the question is if phase is continuous between two of the same TPMI’s between a different TPMI in between, the analysis is different and phase can be contiguous. 
It is also possible that this question was for gNB receiver point of view. 
Observation 1: Question 1 is unclear and RAN4 needs more information about TPMI cases before answer can be provided from UE tx point of view.
 2.5.2	TA adjustment
If UE adjust its TA between two repetitions, the timing difference can also be observed as phase change. It should be noted that there are network commanded TA adjustments and UE autonomous adjustments. In case network commanded, it could be assumed that network knows the TA adjustment and compensates for it and repetitions may be meaningful but how to handle autonomous is unclear. It should also be clarified if TA adjustment happens during a symbol part of repetition or in a gap between repetitions. 
It is also unclear why TA would need to be adjusted during a repetition and could it wait until end of repletion cycle. 
Observation 2: With TA phase changes but reference for phase continuity is unclear. RAN4 needs more information about this use case
2.5.3	 Downlink reception
The case when phase continuity is lost is when UE needs to retune to the RX in between uplink repetitions. It is proposed 
Proposal 6: Down-link reception is any instance when UE expected to receive any DL channels or signals including measurements from an other band if UE needs an interruption. 
Conclusion
We discussed aspects for the DMRS bundling and made the following observations:
Observation 1: Question 1 is unclear and RAN4 needs more information about TPMI cases before answer can be provided from UE tx point of view.
Observation 2: With TA phase changes but reference for phase continuity is unclear. RAN4 needs more information about this use case
We also made the following proposals:
Proposal 1: Length of a gap between repetitions where UE maintains phase is exactly no longer than 13 symbols. 
Proposal 2: In the case of different channel in between two repetitions, a guard period before returning to the repetitions is defined. Length of guard period is Y is FFS but shall not exceed 2 symbols. 
Proposal 3: For intra-band CA, the same assumptions for phase continuity hold as for single CC cases. 
Proposal 4: When two bands are configured with repetitions, only one of them can have other channel/signals in between repetitions and UE keeps phase contiguous.  
Proposal 5: If tx switching occurs between repetitions, phase continuity is lost for any band included in the band pair that is part of tx swithing 
Proposal 6: Down-link reception is any instance when UE expected to receive any DL channels or signals including measurements from an other band if UE needs an interruption. 
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