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Introduction
This document extends the discussion on the NR Coverage enhancements BS demodulation requirements introduced in  [1] after the discussion on the RAN4 #101bis-e summarized in [2] and in RAN4#102-e in [3][4]. 
The agreements reached during the last meeting regarding NR Coverage Enhancements BS Demodulation work are captured on the WFs  [4] and [5]. The major open topics being PUCCH enhancements.
This paper presents Nokia’s views on the open issues related to the NR coverage enhancements BS demodulation work, extending the previous discussion introduced in [1] and [6]. 
PUCCH enhancements
[bookmark: _Hlk95596140]In this section, we provide a tentative set of parameters that can be used in PUCCH performance requirements to test DMRS bundling feature.
Configured TDW length
In [6], we have explained the reason why we propose a cTDW as large as possible. In RAN1#108-e, the value range of PUCCH-TimeDomainWindowLength is up to 8 slots. Hence, we propose to use cTDW equal to 8 slots for FDD. 
[bookmark: _Ref101480781]Use a configured TDW equal to 8 slots for FDD and TDD to define PUCCH DMRS bundling requirements. 

Number of repetitions
In TDD, we propose in PUSCH enhancements Tdoc to define new TDD pattern: DDSUU for 15 kHz SCS, 30kHz SCS and 120 kHz for JCE requirements. 
To be able to test the segmentation framework of cTDW in at least of 2 aTDWs of more than 1 slot, the number of repetitions must be greater than 4 repetitions. 
[bookmark: _Ref101480793]Use configured number of repetitions greater than 4 repetitions for PUCCH DMRS bundling. 

Inter-slot frequency hopping
The inter slot FH is useful but the prior agreements below preclude such configuration in FDD. 
	Agreement: 
In case of BS PUCCH demodulation requirements with JCE is introduced, use the same aTDW agreed for PUSCH JCE.


Configured TDW number for JCE in BS PUSCH demod requirements
· For TDD
· Option 1: cTDW length is configured same as the aTDW length
· Option 2: Use the max number cTDW length to be [32] slots
· For FDD
· Option 1: cTDW length is configured same as the aTDW length
· Option 2: Use configured time domain window (cTDW) to be 8 slots
     Agreement for the second round
· For TDD, FFS
· For FDD, use option 1.




[bookmark: _Ref101480809]Considering the prior agreement (cTDW=aTDW in FDD) agreed in RAN4#102-e, the inter slot FH is no more possible for PUCCH DMRS bundling.

Frequency range coverage
Since in Rel 16, the multi-slot gives only PUCCH requirements for FR1, we think that the requirements should include both FR1 and FR2 in Rel17.
[bookmark: _Ref101480833]RAN4 to define PUCCH requirements for both FR1 and FR2.

Antenna configuration
Same as in PUSCH JCE, in cell edge, the BS will more antennas to ensure robustness. Hence, we propose to include2 Rx, 4 Rx and 8 Rx for PUCCH requirements. 
[bookmark: _Ref101480840]Cover 2 Rx, 4 Rx and 8 Rx for FR1 for PUCCH DMRS bundling, with the usual test applicability rule.

DMRS configuration for PUCCH format 3:
We would prefer to cover both with and without additional DMRS. We decide whether to use 1+0 or 1+1 DMRS symbol based on simulation results. 
[bookmark: _Ref101480847]Cover both with and without for simulations and keep the one with biggest gain for PUCCH requirements. 

[bookmark: _Hlk31794208]Conclusion
In this contribution, we have provided parameters to test PUSCH enhancements performance. Observations and proposals are derived from this discussion are presented as follows: 
Proposal 1:Use a configured TDW equal to 8 slots for FDD and TDD to define PUCCH DMRS bundling requirements.
Proposal 2:Use configured number of repetitions greater than 4 repetitions for PUCCH DMRS bundling.
Observation 1:Considering the prior agreement (cTDW=aTDW in FDD) agreed in RAN4#102-e, the inter slot FH is no more possible for PUCCH DMRS bundling.
Proposal 3:RAN4 to define PUCCH requirements for both FR1 and FR2.
Proposal 4:Cover 2 Rx, 4 Rx and 8 Rx for FR1 for PUCCH DMRS bundling, with the usual test applicability rule.
Proposal 5:Cover both with and without for simulations and keep the one with biggest gain for PUCCH requirements.
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