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1. [bookmark: _Ref165266342]Introduction
RAN1 and RAN2 have completed the Rel-16 Work Item “NR-based access to Unlicensed Spectrum” (will be called NR-U here). Both physical and upper layer NR-U features use NR license design as a baseline and where they differ is mostly related to the special access mechanism (e.g. LBT) and other regulatory requirements for unlicensed or shared spectrum (e.g. OCB, interlaced waveforms). In other words, NR-U can be considered as NR but with some optimizations needed for operation in “special” bands.
Since NR-U has copied most of the NR features, in particular on upper layers, it is reasonable to assume that all Rel-15 and Rel-16 features developed are still be applicable to NR-U. 
NR-U UE features and capabilities have been captured in the latest 38.306. There are only two open issues:
· RAN2 has received an LS from RAN [1] on the updated UE features which requests a new capability for RACH operation.
· NR-U wide-band UE features have not been finalized
In this contribution, we discuss the above issues on NR-U capabilities.
2. Discussion 
The applicability of Rel-15 and Rel-16 features developed in other WIs to the unlicensed/shared spectruam has not been explicitly discussed in most cases. When the specifications do not place any restrictions, the common understanding is that the feature is not prohibited on shared spectrum.
It will still be beneficial to confirm the above understanding and capture any exceptions for future reference. A releated question is whether any feature will need differentiation for unlicensed band, similar to FR1 and FR2. For this exercise, RAN2 can focus on UE features and capabilities for upper layers and leave the discussion for physical layer capabilities to RAN1 and RAN4.
Some of the features developed in Rel-15 are mandatory. The upper layer ones are independent of the band operation and thus they should also apply to NR-U.
Observation 1: NR-U uses Rel-15 NR as a baseline.
Proposal 1: RAN2 to confirm that all Rel-15 upper layer mandatory features are also applicable to NR operation in shared spectrum. No changes to the specifications are needed.
[bookmark: _GoBack]All Rel-16 NR upper layer features developed by RAN2 are optional or mandatory with UE capability signaling. RAN2 has not explicitly discussed the applicability to unlicensed for all of them. 
There was a discussion in RAN2#110e for the Idle/Inactive measurements and the following agreement was captured in the Chair Notes:
We don’t explicitly introduce support for EM for NR-U in R16, i.e. we don’t ask R4 to work on this.
The above agreement, which was done in the last meeting before the ASN.1 freeze, was intended not to have further work on any unlicensed specific enhancements for these measurements. It did not mean that the Idle/Inactive measurements can not be performed on unlicensed spectrum. Indeed, there is no restriction either in RRC or 38.306 on this.
In some cases, NR-U has adopted a different type operation than licensed. These are related to Configured Grant and HARQ handling in MAC. However, this differentiation was well known and explicitly captured in RRC and MAC. In fact, the Rel-17 WI on URLLC aims to “harmonize” these different modes.
As mentioned, there was no other agreement in RAN2 to limit their usage to licensed spectrum.
Proposal 2: RAN2 to confirm that all Rel-16 upper layer features are also applicable to NR operation in shared spectrum, unless otherwise captured explicitly in the specifications. No changes to the specifications are needed.
The RAN1 LS [1] gives an update on the UE features and has the following for NR-U:
RAN1 discussed the RAN2 decision conveyed in LS R1-2005204(R2-2005865) not to define a capability bit for FG10-2f. It is RAN1’s understanding that FG10-2f should be optional because some UEs may not require this capability, e.g. UEs supporting only CA/LAA scenario (scenario A in the NR-U WID). Therefore, RAN1 would like to ask RAN2 to introduce a capability bit for FG10-2f. 
The capability in 10-2f is for the monitoring of extended RAR window as follows:
	10. NR-unlicensed
	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0



RAN2 has agreed in RAN2#109bis-e that “it is mandatory to support monitoring the last two bits of SFN for RACH operation in shared spectrum” [4] and infomed RAN1. RAN1 is requesting RAN2 to reverse this agreement.
The argument by RAN1 is that the UE does not need to monitor the last two bits of SFN when it is signalled on a licensed PCell and if the UE only supports shared spectrum as an SCell. 
The observation that these bits do not need to be signalled on a licensed PCell is correct and it is already reflected in RRC specification in the field description of ra-ResponseWindow that “…Msg2 is transmitted in licensed spectrum and a value lower than or equal to 40 ms when Msg2 is transmitted with shared spectrum channel access”.
It is als true that not all UEs will support NR-U stand-alone mode. Even though there is no single capability for LAA/CA operation, a combination of capabilities in 10-2x in [1] are intended for different deployment scenarios. On this front, RAN1 has had an email discussion on the “basic feature groups for NR-U deployment scenarios” [5]. It is expected that RAN1#103 will introduce a table showing which UE feature group(s) are required as basic FG for which NR-U deployment scenarios. We can expect RAN1 to also include the RAR monitoring capability appropriately, e.g. required for NR-U stand-alone deployments.
Observation 2: RAN1 is capturing the correspondence between required UE feature groups and NR-U deployments.
Proposal 3: RAN2 to introduce a capability for monitoring of large RAR window for NR-U when the UE does not support stand-alone NR-U operation.
Another remaining NR-U capability is for the wide-band operation. These features groups, which are 10-19a to 10-19f are still shown in “brackets” in [1] since there was no conclusion on them. We note that RAN1 has earlier asked RAN2 to reserve capabilities for these [2] but RAN2 has not acted on it since there was no confirmation from RAN4 [3]. 
There is still active discussion on NR-U wideband capability in RAN4 and there are also proposals not to introduce any such capability. Therefore, RAN2 should continue to wait for RAN4 confirmation.
Observation 3: RAN4 is still discussing the need for NR-U wide-band capabilities.
Proposal 4: RAN2 should continue to wait for RAN4 conclusion on NR-U wideband discussion and not introduce any capabilities until confirmed by RAN4.

3. Conclusion
In this document, we have discussed the remaing UE capability related issues for NR-U and propose the following:
Observation 1: NR-U uses Rel-15 NR as a baseline.
Proposal 1: RAN2 to confirm that all Rel-15 upper layer mandatory features are also applicable to NR operation in shared spectrum. No changes to the specifications are needed.
Proposal 2: RAN2 to confirm that all Rel-16 upper layer features are also applicable to NR operation in shared spectrum, unless otherwise captured explicitly in the specifications. No changes to the specifications are needed.
Observation 2: RAN1 is capturing the correspondence between required UE feature groups and NR-U deployments.
Proposal 3: RAN2 to introduce a capability for monitoring of large RAR window for NR-U when the UE does not support stand-alone NR-U operation.
Observation 3: RAN4 is still discussing the need for NR-U wide-band capabilities.
Proposal 4: RAN2 should continue to wait for RAN4 conclusion on NR-U wideband discussion and not introduce any capabilities until confirmed by RAN4.
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