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1. Introduction
In the RAN4 #102-e meeting, the BS PUCCH demodulation requirements for NR coverage enhancements were discussed, as a result, we have agreed to introduce PUCCH requirement for JCE for 2Rx, and the other agreements were also made in the WF in [1].
In this paper, our views on the remain issues are given.
2. Discussion
Configured TDW length for JCE in BS PUCCH demod requirements
Status in the WF [1]:
· For TDD
· Option 1: Use the max number cTDW length to be [16] slots
· Option 2: cTDW length is configured same as the aTDW length 
· For FDD
· Option 1: 8 slots 
· Option 2: cTDW length is configured same as the aTDW length
Number of repetitions for BS PUCCH demodulation requirements with JCE
Status in the WF [1]:
· Option 1: 8 for FDD and TDD 
· Option 2: 2 
· Option 3: Same with aTDW length 

[bookmark: _Hlk101800636]To simplify the test setup, we propose to use cTDW length same as aTDW length and use the same PUCCH repetition number as aTDW length, for both FDD and TDD.
Proposal 1: Use cTDW length same as aTDW length and use the same PUCCH repetition number as aTDW length, for both FDD and TDD.



Frequency hopping for BS PUCCH demodulation requirements with JCE
Status in the WF [1]:
· Inter-slot frequency hopping:
· Option 1: Disabled
· Option 2: Activate inter-slot frequency hopping, with inter-slot hopping interval length 2 for TDD and 4 for FDD
In the last meeting, we have decided not to consider intra-slot frequency hopping for PUCCH JCE.
In the PUSCH JCE simulation, we observed that reasonable performance gain (larger than 1dB) can be reached for JCE with 2 consecutive slots without inter-slot frequency hopping. If similar situation can be observed for PUCCH JCE, we are fine to disable inter-slot frequency hopping for PUCCH JCE tests.
Proposal 2: If reasonable performance gain can be reached for JCE with 2 consecutive slots without inter-slot frequency hopping. IFine to disable inter-slot frequency hopping for PUCCH JCE tests.

Frequency range coverage for BS PUCCH demodulation requirements with JCE
Status in the WF [1]:
· Option 1: Only cover FR1 
· Option 2: Cover both FR1 and FR2 
FR2 will face severer coverage issue, therefore we propose to cover both FR1 and FR2 for PUCCH JCE tests.
Proposal 3: Cover both FR1 and FR2 for PUCCH JCE tests.

DMRS configuration for PUCCH format 3
Status in the WF [1]:
· Option 1: only with or without additional DMRS 
· Option 2: Cover both with and without additional DMRS
Both with and without additional DMRS is covered for PUCCH Format 3 demodulation performance tests, to align with, we support to cover both with and without additional DMRS for PUCCH JCE tests.
Proposal 4: Cover both with and without additional DMRS for PUCCH JCE tests..

Other test parameters:
Status in the WF [1]:
	· Option 1: Apply existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point 
· Option 2: 
Table 2-1: Test Parameters for PUCCH JCE format 1
	Parameter
	Test

	First PRB prior to frequency hopping
	0

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



Table 2-2: Test Parameters for FR1 PUCCH JCE format 3 
	Parameter
	Test

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Group and sequence hopping
	neither

	Hopping ID
	0

	First symbol
	0






Based on our understanding, the other parameters listed in the above tables are same with the Rel-15 PUCCH demodulation test parameters, i.e., option 1 and option 2 above are the same. 
For the other test parameters, we support to apply the existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point.
Proposal 5: Apply the existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point.
3. Conclusion
This contribution presented our views on the BS PUCCH demodulation requirements for NR coverage enhancements, with the following observations and proposals:
Proposal 1: Use cTDW length same as aTDW length and use the same PUCCH repetition number as aTDW length, for both FDD and TDD.
Proposal 2: If reasonable performance gain can be reached for JCE with 2 consecutive slots without inter-slot frequency hopping. IFine to disable inter-slot frequency hopping for PUCCH JCE tests.
Proposal 3: Cover both FR1 and FR2 for PUCCH JCE tests.
Proposal 4: Cover both with and without additional DMRS for PUCCH JCE tests..
Proposal 5: Apply the existing test parameters specified in Rel-15 for PUCCH requirement with JCE as starting point.
4. References
R4-2207211, WF on PUCCH demodulation performance of Rel-17 NR coverage enhancement, Nokia, RAN4 #102-e, March 2022.
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