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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. According to the RAN#89 NR-U status report [1], target completion date of this WI was changed to December 2020 because that time RAN WG4 was not able to complete all the open issues. After the RAN4#97 meeting, all the essential open issues were finally resolved suggesting 100% completion level of this work [2]. 
It bears mentioning that during Rel-16 NR-U specification work companies contemplated several enhancements, such as PC3 power class and the 100MHz channel bandwidth, which however were descoped from the Rel-16 discussions due to the overall workload. These leftover topics were discussed again during the RAN4#97 meeting and the corresponding WF document was drafted [3] suggesting how it would be possible to handle them in next releases. In this discussion paper we delve into the technical details of the aforementioned topics presenting how and when they can be handled by 3GPP.  
2	Further enhancements for NR-U  
As already mentioned in the Introduction part, one of the potential enhancements for NR-U is PC3 power class. As has been extensively discussed in RAN WG4, there are two potential UE RF architectures on how it can be realized: either as one 23dBm PA or as two 20dBm PAs. Potential pros and cons for both approaches were contemplated by RAN WG4, but the common conclusion was that it is not likely that a particular implementation choice can be completely transparent to the 3GPP specifications. In fact, the same issue is discussed now by 3GPP for NR under the TxD technical topic [4], in which multiple options exist regarding whether a UE should indicate whether it uses one or two PAs and if so, how to do it exactly. Furthermore, important topics such as testing, EVM measurements and CDD requirements are still under discussion. Based on that, it is preferrable to wait for the outcome of the NR TxD technical discussion before proceeding with NR-U PC3. 
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As for the 100MHz channel bandwidth, RAN4#97 WF document [3] suggests adding this channel into one of the existing basket WIs (e.g. the one in which existing channel bandwidths are added to existing bands). Even though it sounds like a feasible task – 3GPP core specifications for NR FR1 bands already support 100MHz channel bandwidth – we would like to emphasise that there are a number of the license-exempt specific issues that go beyond what we usually discuss in the basket WIs.
-	Co-existence with other technologies. Introduction of the 100MHz channel for NR-U and potential issues were already discussed by RAN WG4 (as an example refer to [5] and [6]). One of the concerns expressed by some companies is whether 100MHz channel can ensure a fair co-existence with e.g. WIFI technologies. As an example, one 100MHz channel transmission can effectively "block" one 160MHz or two 80MHz channels, which can be considered as unfair behaviour. So, to ensure fair co-existence with Wi-Fi, multi-channel access operations for 100 MHz channel bandwidth may need further considerations potentially checking further regulatory requirements in different regions.
-	Spectral emission mask. NR-U spectral emission mask was discussed heavily during Rel-16, especially so-called punctured transmission cases when one or more sub-bands do not pass LBT. RAN WG4 agreed different floor values depending on whether it is one or two sub-bands in the middle or sub-bands at the edge of the channel. For the 100MHz channel it is in principle possible to take existing 80MHz mask with existing floor values, but it should be checked whether for instance 1-0-0-0-1 case still can have the existing floor values for the middle sub-band or a more stringent value should be adopted. Similarly, RAN WG4 will need to check floor values for the case when LBT fails at the edge of the channel, e.g. 1-0-0-0-0.  
-	Wide-band operation. It also took some time RAN WG4 to agree in-carrier guard band patterns for 40..80MHz channels for different SCS values. The same principles can be followed also for the 100MHz channel, but it is not a straightforward work and will definitely need further technical discussions.     


[bookmark: _Toc50402778][bookmark: _Toc50403192][bookmark: _Toc50403483][bookmark: _Toc50711879][bookmark: _Toc50712370][bookmark: _Toc57277963][bookmark: _Toc57290648][bookmark: _Toc57291591]Proposal 2a:	Due to the sheer number of NR-U specific issues it is preferrable to handle 100MHz channel as a dedicated work package not mixing it with existing basket WIs.
[bookmark: _Toc57290649][bookmark: _Toc57291592]Proposal 2b:	TSG RAN should discuss further timeline for adding the 100MHz channel.


3	Conclusions
In this discussion paper we have provided our view on further potential NR-U enhancements – PC3 power class and the 100MHz channel bandwidth – and how they can be handled. 

Proposal 1a:	NR-U PC3 should leverage outcome of the NR TxD technical discussion.
Proposal 1b:	Timeline for NR-U PC3 should be (re-)discussed when the NR TxD discussion is completed (whereupon it can be also discussed to which WI we add it).
Proposal 2a:	Due to the sheer number of NR-U specific issues it is preferrable to handle 100MHz channel as a dedicated work package not mixing it with existing basket WIs.
Proposal 2b:	TSG RAN should discuss further timeline for adding the 100MHz channel.
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