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Introduction
As we approaching the end of Rel-16, more discussions have been carried out in RAN WGs on NR UE capability, which relate to Rel-16 WI as well as TEI items. 
In these discussions we observed a few issues as the following:
· Whether mandatory feature without capability bit shall be avoided, 
· handling of default values for parameters not reported by UE, and
· mandatory feature impacted by other features with capability bits.
In Section 2, we provide some discussions to these issues. Our proposals are summarized in Section 3. 
[bookmark: _Hlk528931115]Discussion
In this section, we look into the listed issues and provide our views correspondingly. 
2.1 Whether mandatory feature without capability bit shall be avoided
In RAN2 #109-e meeting, capability bits for mandatory features were discussed for NR Rel-16.
a) On RAN1-led TEI ‘Introduction of additional RACH configurations for TDD FR1’, there were different views regarding whether RAN2 should follow RAN1’s request to define a mandatory feature without capability bit.
b) On ‘LS on Guidelines for UE capability definitions’, there were different views regarding the inclusion of a RAN2 guideline to other WGs that mandatory feature without capability bit(s) should be avoided.
In detail, on a) RAN1 decided to introduce new RACH configuration for TDD FR1 and the conclusion therein is to have a mandatory feature without capability signalling (as per LS R1-1913580). The technical motivations may include that the enhanced configuration can be on a cell level and thus assumed to be supported by all UEs. Furthermore, it is just a straightforward extension of the existing RACH configurations, which are part of the basic initial access channels and procedures which is mandatory without capability bit. However this request from RAN1 triggered lengthy debate in RAN2 and the conclusion then was to follow RAN1’s request but still possible to revisit, i.e., ‘can still discuss during Q2 the need for/introduction of a signalled capability for this feature.’
Related discussions were taken on b), which is to form a general guidance in RAN2 to other WGs on UE capability definition. The guidelines were finally agreed in R2-2002378, where an original bullet for avoiding mandatory features without capability bits was dropped due to high controversy.
In our view the matter largely depends on two aspects, i.e., complexity and use case. More specifically from UE capability signalling point of view the support with or without capability bits exist today. The concern seems not on signaling design itself but more about the implications to UE and/or network implementation. While in the above discussion a), RAN1’s common view is to mandate the RACH configuration enhancement without capability bit, there might be many other features that are of different priority or importance, which may lead to different conclusion in a WG. With such understanding it seems a reasonable way forward to leave the decision to each WG, as they may have best expertise to certain features. 
Also, it is observed that in the past RAN discussions some vendors and operators have suggested ways to turn mandatory features with capability bit to ‘real’ mandatory [1], to probably secure certain features being implemented by a given time point in the interested market. This seems to be another sign that mandatory features without capability bits are useful tool to fulfill diversified use cases across global markets.  
Therefore we come to the following proposal. 
[bookmark: p1]Proposal 1	It is left to each WG’s decision whether a mandatory feature is with or without capability bit, i.e., no general restriction is needed.
  
2.2 Handling of default values for parameters not provided by UE
There are cases when UE does not report certain capability in the capability signalling. 
For example, in [2] RAN1 indicates to RAN2 some default capabilities for the codebookParameters in the absence of corresponding report. In detail, the IEs within codebookParameters may be handled in different ways when not reported by UE. 
	type I single panel codebook (type1 singlePanel) which the UE is mandated to report:
-	supportedCSI-RS-ResourceList;
-	modes indicates supported codebook modes (mode 1, both mode 1 and mode 2);
-	maxNumberCSI-RS-PerResourceSet indicates the maximum number of CSI-RS resource in a resource set.
supportedCSI-RS-ResourceList
RAN1 response: RAN1 was not able to agree on what default values the gNB should assume in absence of this IE. RAN1’s understanding is that the UE is expected to provide this IE with its capability signalling.
modes indicates supported codebook modes (mode 1, both mode 1 and mode 2);
RAN1 response: Default value is mode 1
maxNumberCSI-RS-PerResourceSet indicates the maximum number of CSI-RS resource in a resource set.
RAN1 response: Default value is 1


In this example the IE supportedCSI-RS-ResourceList is of no suggested default value due to no concensus in RAN1. This may have the implication that UE must report a value for this. Also, it is noted that if such requirement is introduced after the specification frozen, it might create NBC issue as different UEs/NWs may have different understanding regarding whether a feature has to be reported. 
In order to avoid potential NBC changes in the future, and to save such x-WG effort in determine a default value later on, it seems efficient if Rel-16 can start with a general recommendation that each mandatory feature is specified with default value. We therefore have the following proposal.
[bookmark: p2]Proposal 2	It is agreed as a general recommendation that each mandatory feature, if applicable, shall be specified with default value which is used in the absence of corresponding UE capability report.

2.3 Mandatory feature impacted by other features with capability bits
One more issue that has been observed is that some mandatory feature A may be impacted by other feature B with capability bit. This may lead to the situation that feature A is not working properly when UE does not support feature B. 
As an example, UE feature group 2-36 is basic functionality of CSI feedback and designated as mandatory feature without capability bit. It is essential for UE to get service from network. However, implementation of this feature group actually depends on other UE feature groups 2-33/35/36 which happen to be mandatory with capability signaling [3]. If UE does not report supporting these UE feature groups with capability signaling, the mandatory feature cannot be configured by network. 
Generally, as feature A may be without capability bit, the UE has no way to report even if it does not support it. In such cases, it is then practically not possible for the network to know how to use the feature. Such dependency is clearly not preferable, as it goes against the intention of a mandatory feature and makes it quite challenging to put a feature in practical use. We therefore have the following proposal.  
[bookmark: p3]Proposal 3	It is agreed as a general recommendation that a mandatory feature without capability bit shall upon introduction avoid any dependency to other mandatory or optional features.

Conclusion
In this contribution we discussed on the three issues related to UE capability handling
· Whether mandatory feature without capability bit shall be avoided, 
· handling of default values for parameters not reported by UE, and
· mandatory features impacted by other features with capability bits.
Based on some discussions in Section 2, we summarize our propsoals in the following. 
Proposal 1	It is left to each WG’s decision whether a mandatory feature is with or without capability bit, i.e., no general restriction is needed.
Proposal 2	It is agreed as a general recommendation that each mandatory feature, if applicable, shall be specified with default value which is used in the absence of corresponding UE capability report.
Proposal 3	It is agreed as a general recommendation that a mandatory feature without capability bit shall upon introduction avoid any dependency to other mandatory or optional features.
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