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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the URLLC demodulation requirements. The agreements are captured in WF [1] as follows. 
Issue 1-1-1: Introduce PUSCH requirements
[bookmark: _Hlk103706587]Agreements:
Do not introduce PUSCH requirements.
Issue 1-2-1: Introduce PUCCH requirements
Agreements:
Option 2a as starting point and further confirm by RAN4#104-e meeting.
· Option 2a: Develop PUCCH requirements for PF0, with sub slot repetition and inter sub-slot hopping, but condition introduction in the specification on the availability of at least 2 simulation inputs
Issue 2-1-1: Introduce CQI requirements
Agreements:
Do not introduce CQI requirements for subband 4-bits based CQI reporting.

In this contribution, open issues for sub-slot PUCCH repetition are further analyzed.     

2. Discussion
Supporting sub-slot PUCCH repetition HARQ-ACK, BS needs new functional implementation in to process multiple PUCCH within a slot. It would be necessary to test this feature according to the manufacture declaration. 
[bookmark: _Hlk110759565]Proposal 1: Define new requirement for sub-slot PUCCH repetition HARQ-ACK. 
To reduce the test and simulation effort, only 1 test case of format 0 could be enough for the requirement. Referring Rel-15 configurations and some companies’ proposal in the last meeting, following parameters configurations in Table 2-1 could be applied. 
Table 2-1: Test Parameters
	Parameter
	Test

	Number of sub-slots 
	2

	Number of UCI information bits
	1

	Number of PRBs
	1

	Number of symbols in a sub-slot
	2

	First PRB prior to frequency hopping
	0

	Intra-sub-slot frequency hopping
	N/A 

	Inter-sub-slot frequency hopping
	Enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	5, 12



Other parameters could be as follows to limit the number of tests. 
· Channel model: TDLC-300-100 Low
· SCS and CBW: 5MHz 15kHz SCS and 10MHz 30kHz SCS 
· Antenna configuration: 1Tx2Rx
[bookmark: _Hlk110759576]Proposal 2: Take above parameter configurations for sub-slot PUCCH format 0 repetition demodulation requirements if it is agreed to be introduced. 

3. Conclusions
Proposal 1: Define new requirement for sub-slot PUCCH repetition HARQ-ACK.
Proposal 2: Take following parameter configurations for sub-slot PUCCH format 0 repetition demodulation requirements if it is agreed to be introduced.
Test Parameters
	Parameter
	Test

	Number of sub-slots 
	2

	Number of UCI information bits
	1

	Number of PRBs
	1

	Number of symbols in a sub-slot
	2

	First PRB prior to frequency hopping
	0

	Intra-sub-slot frequency hopping
	N/A 

	Inter-sub-slot frequency hopping
	Enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	5, 12

	Channel model 
	TDLC-300-100 Low

	SCS and CBW
	5MHz 15kHz SCS and 10MHz 30kHz SCS

	Antenna configuration
	1Tx2Rx
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