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Background
During RAN4#102-e meeting, WF [1] on PUCCH demodulation performance of Rel-17 NR coverage enhancement was approved. In this contribution, we share our views about the BS coverage enhancement PUCCH demodulation requirements.
Discussion
PUCCH demodulation with Joint Channel Estimation (JCE)
1.1.1 Configured TDW length for JCE in BS PUCCH demod requirements
	· 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



From our understanding, there is no algorithm difference for BS demodulation for two actual TDWs separated by an event in a configured TDW. It is enough to verify BS implementation by configuring TDW in which there is no any event occurs that violates power consistency and phase continuity to make test setup simpler. So we propose to select configured TDW length same as actual TDW length for JCE in BS PUCCH demod requirements.
Select configured TDW length same as actual TDW length for JCE in BS PUCCH demod requirements.
1.1.2 Number of repetitions for BS PUCCH demodulation requirements with JCE
	· Option 1: 8 for FDD and TDD 
· Option 2: 2 
· Option 3: Same with aTDW length 



From our understanding, there is no algorithm difference for BS demodulation for two actual TDWs separated by an event in a configured TDW. It is enough to verify BS implementation by configuring TDW in which there is no any event occurs that violates power consistency and phase continuity to make test setup simpler. So we propose to select PUCCH repetition number same as actual TDW length for BS PUCCH demodulation requirements with JCE
Select PUCCH repetition number same as actual TDW length for BS PUCCH demodulation requirements with JCE
1.1.3 Frequency hopping for BS PUCCH demodulation requirements with JCE
	· 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 



From our understanding, there is no algorithm difference for BS demodulation for two actual TDWs separated by an event in a configured TDW. It is enough to verify BS implementation by configuring TDW in which there is no any event occurs that violates power consistency and phase continuity to make test setup simpler. So we propose to not consider inter-slot frequency hopping for BS PUCCH demodulation requirements with JCE.
Do not consider inter-slot frequency hopping for BS PUCCH demodulation requirements with JCE.
1.1.4 Frequency range coverage for BS PUCCH demodulation requirements with JCE
	· Option 1: Only cover FR1 
· Option 2: Cover both FR1 and FR2 



For this issue, we prefer to align with PUSCH to make the requirements more practical. As per our contribution [2], only 30kHz for TDD with 7D1S2U pattern is preferred, so for TDD, we propose to only consider FR1 30kHz SCS for BS PUCCH demodulation requirements with JCE.
For TDD, only consider FR1 30kHz SCS for BS PUCCH demodulation requirements with JCE.
1.1.5 Other parameters for BS PUCCH demod requirements with JCE
	· Antenna configuration:
· Option 1: 1T2R only 
· Option 2: cover 1T with 2Rx 4Rx and 8Rx 
· DMRS configuration for PUCCH format 3:
· Option 1: only with or without additional DMRS 
· Option 2: Cover both with and without additional DMRS

· Other test parameters:
· 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






From both test effort and simulation effort point of view, it is enough to only consider 1T2R. We don’t think it is necessary to define other antenna configuration for BS PUCCH demod requirements with JCE.
For DMRS configuration for PUCCH format 3, we prefer to only consider disabled additional DMRS to reduce the test effort.
Only consider 1T2R for BS PUCCH demod requirements with JCE.
Only consider disabled additional DMRS for BS PUCCH demod requirements with JCE.
Proposals
In this contribution, we discuss on BS PUCCH demodulation requirements for coverage enhancement. Our observations and proposals are:
1. Select configured TDW length same as actual TDW length for JCE in BS PUCCH demod requirements.
Select PUCCH repetition number same as actual TDW length for BS PUCCH demodulation requirements with JCE
Do not consider inter-slot frequency hopping for BS PUCCH demodulation requirements with JCE.
For TDD, only consider FR1 30kHz SCS for BS PUCCH demodulation requirements with JCE.
Only consider 1T2R for BS PUCCH demod requirements with JCE.
Only consider disabled additional DMRS for BS PUCCH demod requirements with JCE.
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