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1	Introduction 
NR-U is a Rel-16 WI that aims at enabling NR operation in the unlicensed spectrum, such as 5GHz and 6GHz bands. Even though the target completion date of this WI is September 2020, RAN WG4 was not able to complete the specification work due to several open issues on which companies did not reach consensus. Since NR-U is an important feature and there are a number of companies interested in its timely completion, in this discussion paper we provide an overview of open issues and suggest prioritising some of them.
2	RAN WG4 open issues  
One of the controversial issues, which has been discussed by RAN WG4 for quite a long period of time, is spectral utilisation for 60kHz SCS and number of RBs for the wide-band operation. As the background information, RAN WG4 did not reach the consensus on whether we should keep baseline 24RBs for 60kHz SCS operation or whether it should be extended to 25RBs. As the outcome, RAN WG4 was not able to conclude either on how large intra-carrier guard bands gaps we need for 60kHz SCS. Since at the moment we cannot see a strong commercial demand for 60kHz SCS, especially for NR-U, and 60kHz SCS is anyway an optional feature, we suggest de-prioritising this topic from Rel-16. This topic can be handled later together with 100MHz channel bandwidth because the latter will also need related input on 60kHz SCS and how many RBs we have to allocate for intra-carrier gaps with wide-band operation.
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Speaking of the wide-band operation, RAN WG4 received LS from RAN WG1 asking to define, if needed, UE capabilities to support different wide-band operation modes. As the background information, the following NR-U wide-band transmission modes were tentatively agreed in RAN1 WG1.

	10. NR-unlicensed
	[10-19a]
	DL wideband carrier operation mode 1
	Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all LBT sub-bands of [BWP/carrier]

	10. NR-unlicensed
	[10-19b]
	DL wideband carrier operation mode 2
	Support of DL wideband carrier operation mode 2: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are contiguous

	10. NR-unlicensed
	[10-19c]
	DL wideband carrier operation mode 3
	Support of DL wideband carrier operation mode 3: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous

	10. NR-unlicensed
	[10-19d]
	UL wideband carrier operation mode 1
	Support of UL wideband carrier operation mode 1: UE transmits only if LBT passes for all LBT sub-bands of BWP

	10. NR-unlicensed
	[10-19e]
	UL wideband carrier operation mode 2A
	Support of UL wideband carrier operation mode 2A: UE transmits if LBT passes for single scheduled LBT sub-band

	10. NR-unlicensed
	[10-19f]
	UL wideband carrier operation mode 2B
	Support of UL wideband carrier operation mode 2B: UE transmits if LBT passes for scheduled multiple contiguous LBT sub-bands




However, RAN WG4 did not reach consensus on which capabilities are needed, and there were even some disagreements on how certain wide-band modes will work in DL and UL. Our view is that both RAN WG1 and WG4 invested a lot of time into specifying wide-band operation in NR-U and it would be unfortunate if this feature is effectively deprecated from Rel-16 just because UE capabilities are missing. Furthermore, without completion of the wide-band UE capability discussion, a UE will effectively support only 20MHz channel bandwidth as it would not be possible to assume that all UEs support all wide-band transmission modes. Thus, we urge TSG RAN to let RAN WG4 to complete this discussion.
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Another open issue, which is somewhat related to the wide-band operation, is NR-U bandwidth classes. As discussed in RAN WG4, instead of configuring one large channel bandwidth the network may consider configuring N x 20MHz carriers or any other combination of N x 20..80MHz carriers. To enable this functionality, RAN WG4 introduced several new NR-U specific bandwidth classes, but upper bound values were not finalised. Without having these agreements, the NR-U system will not offer enough flexibility to utilise unlicensed spectrum. 
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3	Conclusions
[bookmark: _GoBack]In this discussion paper we have provided our view on the current completion level of NR-U features. Since RAN WG4 did not reach consensus for some topics, such as spectrum utilisation, wide-band operation and upper bounds for bandwidth classes, we suggest prioritising some of these topics for Rel-16 discussions. 
Proposal 1:	De-scope 60kHz SCS related discussions from Rel-16.
Proposal 2:	Complete NR-U wide-band capabilities discussion in Rel-16.
Proposal 3:	Complete NR-U bandwidth classes discussion in Rel-16.
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