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Introduction
In the previous RAN4 meeting, WF on PUCCH coverage enhancements requirement [1] was agreed and multiple options for further discussion were captured.
In this paper, we provide our view on PUCCH requirements for verification of coverage enhancements features.
Discussion
Based on the previous meeting discussion it is open whether to define the PUCCH requirements with Joint Channel Estimation/DMRS bundling.
Joint Channel Estimation is one of the features which was introduced by RAN1 to improve PUCCH performance for coverage limited UEs. Therefore, we think that it is very important to verify correct implementation of this functionality.
Proposal 1:	Define BS PUCCH demodulation requirements with Joint Channel Estimation.
Also, in the previous meeting the following topics related to test design were discussed:
· PUCCH format
· Slot number for JCE
· Other parameters (Resource allocation, Payload, DMRS configuration)
PUCCH format
Based on the previous meeting discussion, the following options are listed
	· Option 1: Format 3
· Option 2: Format 1, 2, 3, 4
· Option 3: Format 1
· Option 4: Format 1 and Format 2 or 3 or 4
· Option 5: Format 1 and 3


Based on the updated RAN1 feature list [2], Joint channel estimation or DMRS bundling feature is supported only for Formats 1, 3 and 4. Therefore, we can consider only these formats. Existing PUCCH requirements with configured repetitions are defined for Format 1 with 14 symbols allocation. Therefore, we can consider this format as one of options. As for other format, probably definition of requirements for Format 3 (in addition to Format 1) should be sufficient, because there is no big difference between Formats 3 and 4. Therefore, we suggest to cover Format 1 and 3, which are consider for most of the options above.
Slot number for JCE
Based on the previous meeting discussion, the following options are listed
	· For TDD 
· Option 1: 2 consecutive slots
· Option 2: 4 slots within the configured TDW 
· Option 3: Depending on the issue 1-4-2 
· For FDD
· Option 1: 2 consecutive slots 
· Option 2: more than 2 consecutive slots 
· Option 3: 4 
· Option 4: 8 
· Option 4: Depending on the issue 1-4-2 
· Note: Slot number refers to the actual TDW length


Similar to our discussion on PUSCH test design [3], we suggest to consider scenarios with 2 and 4 slots as starting point and make further down-selection based on simulation results.
Other parameters
As for other parameters we suggest to reuse assumptions from existing Rel-15 PUCCH requirements.
For Format 1 the following configuration can be considered:
· Payload: 2 bits
· Number of symbols: 14
For Format 3 the following configuration can be used:
· Payload: 16 bits
· Number of symbols: 14
· Number of PRBs: 1
· With additional DMRS
Test metric
As for test metric, existing metrics can be considered for requirements definition:
· Format 1: NACK to ACK and ACK missed detection
· Format 3: UCI block error probability
Proposal 2:	Consider the following PUCCH test design for verification of Joint Channel Estimation:
· Format 1 and 3
· Number of slots for JCE: 2 and 4 slots as starting point with further down selection based on results
· Test parameters
· Format 1: Payload 2 bits, 14 symbols
· Format 3: Payload 16 bits, 14 symbols, 1 PRB, With additional DMRS
· Test metric
· Format 1: NACK to ACK and ACK missed detection
· Format 3: UCI block error probability
Conclusion
In this paper we provided our views on BS PUCCH demodulation requirements for NR coverage enhancements WI and made the following proposals:
Proposal 1:	Define BS PUCCH demodulation requirements with Joint Channel Estimation.
Proposal 2:	Consider the following PUCCH test design for verification of Joint Channel Estimation:
· Format 1 and 3
· Number of slots for JCE: 2 and 4 slots as starting point with further down selection based on results
· Test parameters
· Format 1: Payload 2 bits, 14 symbols
· Format 3: Payload 16 bits, 14 symbols, 1 PRB, With additional DMRS
· Test metric
· Format 1: NACK to ACK and ACK missed detection
· Format 3: UCI block error probability
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