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Introduction
[bookmark: _Hlk510705081]This document discusses the mismatch on the wording of the Rel-17 NR coverage enhancements WID and the LS from RAN1 to RAN4 in RAN1#103-e meeting regarding the phase continuity and power consistency requirements for joint channel estimation/DM-RS bundling of PUSCH and PUCCH. In addition, the misalignment on the terminologies used in the WID for the joint use of DM-RS symbols for PUSCH (i.e. joint channel estimation) and for PUCCH (i.e. DM-RS bundling) is also discussed.
Discussion
Scopes of the WID and the RAN1 LS 
The following was asked in the RAN1 LS to RAN4 in RAN1#103-e meeting [2]:
RAN1 respectfully asks RAN4 to provide answers to the following questions
· Question 1: Under what conditions UE can keep phase continuity cross PUCCH or PUSCH repetitions 
· Question 2: Whether back-to-back PUCCH or PUSCH repetitions is one of the conditions required to keep phase continuity cross the repetitions
· Question 3: Under what conditions UE can meet the power control tolerance level cross PUCCH or PUSCH repetitions

On the other hand, the following can be noted from the Rel-17 NR coverage enhancements WID [1]:
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary, by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
In practice, the WID does not limit the joint channel estimation enhancements to be applied across PUSCH repetitions only. Support to joint channel estimation enhancements applicable across any PUSCH transmissions should be specified. Such PUSCHs can convey different data service and can be scheduled by different approaches. For instance, both configured grant PUSCHs carrying URLLC data and dynamic grant PUSCHs carrying eMBB data can be considered for this feature, with no restriction, as long as the phase continuity and power consistency requirements are satisfied. 


In contrast, in the RAN1 LS, the phase continuity and power consistency requirements were asked for PUSCH repetitions. This is because the requirements for joint channel estimation enhancements for PUSCH were jointly asked together with the requirements for DM-RS bundling across multiple PUCCH repetitions.
[bookmark: _Toc61890057]Observation 1. A mismatch exists between the wording of the Rel-17 NR coverage enhancements WID and the LS from RAN1 to RAN4 in RAN1#103-e meeting regarding the phase continuity and power consistency requirements for joint channel estimation enhancements for PUSCHs: the WID states that the support to joint channel estimation is to be supported (and the requirements are needed) for any multiple PUSCH transmissions and the LS only asks requirements for PUSCH repetitions. 
Depending on the content of the reply LS from RAN4, some discussions may occur in RAN1 on the scope of the joint channel estimation feature due to the aforementioned mismatch. This should be avoided for the sake of efficiency, given that the description in the WID is very clear, and no ambiguity exists therein. In other words, once the phase continuity and power consistency requirements are clarified, they should be considered by RAN1 as applicable to any multiple PUSCH transmissions and not only to PUSCH repetitions. 
[bookmark: _Toc61633958]Proposal 1. RAN1 should abide to the scope of joint channel estimation enhancements for PUSCH as per the description in the WID, regardless of the scope of the requirements in the reply LS from RAN4.

Joint channel estimation vs DM-RS bundling
As also discussed in our companion contribution on coverage enhancements for PUCCH [3], the terminologies that are used in the WID to describe how the DM-RS symbols are jointly used by multiple PUSCH transmissions or by multiple PUCCH repetitions are unclear. At the very least, the misalignment in terminologies may lead to different understandings. Particularly, “joint channel estimation” was used for PUSCH and “DM-RS bundling” was used for PUCCH. It is our understanding that:
· Joint channel estimation implies the presence of DM-RS symbols in each slot and these symbols can be used for jointly estimating the channel experienced by PUSCH symbols across the slots. 
· DM-RS bundling implies the existence of a bundle of neighboring slots over which PUCCH is transmitted, and in which DM-RS symbols may not be present in all the slots of the bundle. DM-RS symbols in the bundled of slots are then considered as part of a bundle as well.
A discussion on DM-RS bundling has been carried out particularly for PUCCH repetitions in [3], e.g., clarification on the meaning of the DM-RS bundling terminology and whether it contains the joint channel estimation scenario as well. In this document, we would like to highlight again the different terminologies adopted in the two different sub agenda items.
[bookmark: _Toc61890058]Observation 1. A misalignment exists between the terminologies used to describe how DM-RS symbols are jointly used for multiple PUSCH transmission and for PUCCH repetitions, which may need further clarification in RAN1.

Conclusion
In this contribution, we discussed the mismatch on the wording of the Rel-17 NR coverage enhancements WID and the LS from RAN1 to RAN4 in RAN1#103-e meeting regarding the phase continuity and power consistency requirements for joint channel estimation/DM-RS bundling of PUSCH and PUCCH, and the misalignment on the terminologies used in the WID for the joint use of DM-RS symbols for PUSCH (i.e. joint channel estimation) and for PUCCH (i.e. DM-RS bundling) is also discussed. The following observations have been made:
Observation 1. A mismatch exists between the wording of the Rel-17 NR coverage enhancements WID and the LS from RAN1 to RAN4 in RAN1#103-e meeting regarding the phase continuity and power consistency requirements for joint channel estimation enhancements for PUSCHs: the WID states that the support to joint channel estimation is to be supported (and the requirements are needed) for any multiple PUSCH transmissions and the LS only asks requirements for PUSCH repetitions.
Observation 1. A misalignment exists between the terminologies used to describe how DM-RS symbols are jointly used for multiple PUSCH transmission and for PUCCH repetitions, which may need further clarification in RAN1.
In addition, the following proposals have been made:
Proposal 1. RAN1 should abide to the scope of joint channel estimation enhancements for PUSCH as per the description in the WID, regardless of the scope of the requirements in the reply LS from RAN4.
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