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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#90e [1], a new WID on NR coverage enhancement was approved for Release 17, with PUCCH coverage enhancement as below,
	Agreement:
· Specification of PUCCH enhancements
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]


In this contribution, potential spec impacts of PUCCH coverage enhancement are discussed.
2. Discussion on PUCCH coverage enhancement
2.1 Dynamic PUCCH repetition factor indication
In current specification, the PUCCH slot-based repetition is supported and the repetition number is semi-statically configured, which is tied to PUCCH format (e.g. PUCCH format 1, 3, 4). If the PUCCH repetition number is configured for one PUCCH format, then a same repetition number is applied to all PUCCH resources associated with that PUCCH format, which is not flexible to indicate different number of repetitions and can hardly achieve an efficient resource utilization. To ensure a certain coverage of PUCCH, a more flexible indication of PUCCH repetition factor should be supported based on various coverage requirements, such as different reliability, UCI payload size, etc. To enable the dynamic indication of PUCCH repetition factor, either new or existing DCI field can be used. However, by adding a new DCI field, a larger DCI payload size is required and it will complicate the PDCCH detection. Thus, existing DCI field is preferred to indicate the repetition number, such as the PUCCH resource indicator (PRI).
In light of above discussions, we have the following proposal: 
Proposal 1: Dynamical indication of PUCCH repetition can be performed via the current DCI field of PUCCH resource indicator.

2.2 DMRS bundling across PUCCH repetitions
As analysed in our companion paper [2], phase continuity is the key factor to enable DMRS bundling (joint channel estimation) across PUCCH repetitions. Similar limitations should be required for PUCCH repetitions to ensure phase continuity, for example, the same transmit power among PUCCH repetitions where the PA would not switch its operating state, the same frequency resource allocation to ensure the accuracy of joint channel estimation correspond to the same frequency domain, etc. 
[bookmark: OLE_LINK3]Proposal 2: To enable DMRS bundling across PUCCH repetitions, there are limitations among PUCCH repetitions, such as the same transmit power, frequency domain resource allocation, etc.

3. Conclusions
In this contribution, we provide overview on potential RAN1 specification impact on PUCCH coverage enhancement with following proposals:
Proposal 1: Dynamical indication of PUCCH repetition can be performed via the current DCI field of PUCCH resource indicator.
Proposal 2: To enable DMRS bundling across PUCCH repetitions, there are limitations among PUCCH repetitions, such as the same transmit power, frequency domain resource allocation, etc.
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