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Introduction
In RAN#82 it was agreed to further discuss how to handle NR UE features that have been categorized as “mandatory with capability”. This topic was briefly discussed in RAN#83 and RAN#84, without a firm conclusion due to diverse views from different companies. In this contribution we continue the discussion on handling of such features in 3GPP, in particular considering how to address UE futures to be defined for Rel-16 and beyond. Proposals are made for the migration of mandatory features from 'mandatory with capability signaling' to 'mandatory with capability signalling set to TRUE' with additional proposals to allow exceptions for features considered to be regional or market/deployment-specific.

[bookmark: _Hlk528931115]Background and discussion
In TS 38.306 [1], the specification defines support for features that are mandatory but which have an associated capability indication, e.g. those which are “mandatory with capability” in the RAN1 feature list [2]. In particular, the following is defined in section 4.2.1 of [1]:
For optional features, the UE radio access capability parameter indicates whether the feature has been implemented and successfully tested. For mandatory features with the UE radio access capability parameter, the parameter indicates whether the feature has been successfully tested. (…) 
Additionally, based on the agreed specification text we can make the following observation: 
Observation 1: mandatory features with the UE radio access capability parameter are supposed to be implemented by all UEs, and the capability parameter is only an indication of the status of testing the feature. 
Here, “successfully tested” should be understood to refer to UE having completed the IODT testing between two different network vendors for the feature indicated by the capability (as has been the case also in LTE). For the network vendors and operators it is very important to have a clear understanding on what to expect from the UEs in the field, which leads to more predictable behaviour in real-life deployments. At the same time we understand it is useful for UE chipset vendors to have clear understanding on the maturity of implementation of the features by network vendors so that they can prioritize their investments. 
In RAN#83 a process has been proposed [3] to provide such predictability to the ecosystem, including clear responsibilities for RAN Plenary and RAN WGs in defining the status of different features and updating corresponding specifications.  The contribution [3] was followed by a further discussion contribution [4] in RAN#84. Unfortunately it was still not possible to reach a final conclusion, in part due to concerns raised by different companies regarding the implications of applying such process in NR context. In particular we have observed concerns related to the following topics:
· Risk of defining a strict timeline for implementation against a (potentially) large number of (different) UE features being demanded simultaneously by (different) operators
· Regional vs global demand for certain features (e.g. some features may be demanded only in certain regions)

Indeed it is true that there is a rather large number of UE features defined for NR already in Rel-15, which reflects the fact that NR has been designed to take into account different industry needs and allow for various types of devices from its onset. It would be very challenging for both UE chipset vendors and Network vendors to support all features at the same time for the initial deployments. Hence, it is RAN Plenary’s responsibility to ensure that the amount of features agreed to be supported at the same time is kept to a realistic minimum level and fully reflecting the real needs for practical deployments. It should be noted that it might be too simplistic to simply define a limit on number of features, as the complexity of implementing different features is not necessarily comparable. 
Observation 2: In case RAN Plenary is mandating support of specific UE features in the future, it needs to ensure the number and complexity of features are kept at a reasonable level for practical implementation in UEs and also networks. 
Even if the complexity of features is managed by RAN Plenary, there is still the concern that some features are only required for specific markets, while a 3GPP requirement to support specific UE features has global implications. That can be a valid concern, especially considering the fact mentioned above that NR has been designed from day one with the intention to cater for various deployment scenarios beyond those envisioned for previous generations. One possible way of addressing this concern is to incorporate in any decision process whether the feature in question is being requested by operators in a sufficient number of different regions. As a consequence, UEs would be mandated to support only those features that are truly expected to be deployed globally.
Observation 3: Any process to maintain support of UE features as 'mandatory with capability signaling' needs to ensure that the feature is not needed/requested by some geographical regions and/or markets. 
NR UE Features for Rel-15 and Rel-16
While most of the critical features for basic operation of NR are mandatory without any capability indication, there are many features that provide essential functionality for NR physical layer which fall into the category of mandatory with capability indication, including dynamic power sharing, CSI report framework, beam reporting, supported DM-RS types, PTRS, and others. At the same time NR is evolving and many WIs are under way in Rel-16 which are expected to be reflected in a certain number of UE features in the future. This brings up questions which should be addressed by 3GPP at some point:
· How to interpret the features listed in 38.306 as ”mandatory” if there is no mechanism in place to enforce that they are supported in practice? 
· Will 3GPP define any mechanism to mandate support for any feature that has an associated capability indication? If yes, is 3GPP going to define any process to mandate such features or is the discussion expected to take place case by case?
· Will 3GPP define any mechanism to mandate support for features in future releases that are currently ‘optional’?
· Are all Rel-16 features expected to be defined as ’optional’ by default or is 3GPP defining different levels of optionality as in Rel-15?

Given that L1 freeze is scheduled for December 2019, with Rel-16 Stage 3 freeze in March 2020, there is limited time to discuss and agree on the full set of Rel-16 features, and hence the discussion should start as soon as there is enough clarity on the features resulting from the different WIs. Hence, it is beneficial if RAN Plenary is able to provide clarity to the WGs on the process to be used for definition of Rel-16 UE features, and which types of features are possible for Rel-16. 
Observation 4: It would be beneficial if RAN Plenary clarified the process for Rel-16 UE features and e.g. how to interpret “mandatory” features before RAN WGs start working on Rel-16 features. 
To allow sufficient time to implement the features that are mandatory with capability signalling, the capability signalling can be limited to certain releases, for example Rel-15, then migrating to mandatory with capability signalling set to TRUE for Rel-16 onwards.  This can be done only for features agreed to be globally required, with others being left as mandatory with capability signalling, however the default choice for all mandatory features should be to migrate to mandatory with capability signalling set to TRUE, with features to remain mandatory with capability signalling to be the exception case.
Proposal 1:  Features listed as 'mandatory with capability signaling' will become 'mandatory with capability signaling set to TRUE' for the release following the release in which they were first introduced. Mandatory with capability signalling set to TRUE will be the default case. 
For features seen as local or regional or deployment-specific, the working groups should welcome contributions towards the goal of maintaining those features as 'mandatory with capability signaling'.  Retaining the current Rel-15 status of 'mandatory with capability signaling' should be the exception to the migration rule and should require working group consensus that these features will retain the current capability signlaing. 
Proposal 2:  Some features can be exceptions to the rule proposed in Proposal 1, based on working group consensus, and remain listed as 'mandatory with capability signaling' beyond the release in which they are introduced.

Conclusion
In this contribution we have discussed the process to handle support for mandatory features with the UE radio access capability parameter in RAN specifications. We would like to encourage RAN Plenary to continue discussing how to interpret “mandatory” UE features and if any mechanisms should be defined for “truly” mandating these UE features. It would be beneficial if RAN Plenary clarified the process for Rel-16 UE features and (e.g. whether there will be any “mandatory” features in Rel-16, and if so, how to interpret the meaning of “mandatory”) before RAN WGs started working on Rel-16 features.  Proposals are made to migrate 'mandatory with capability signaling' to 'mandatory with capability signalling set to TRUE' in the release following the release in which the features are introduced, with allowances to consider some features as exeptions to this rule, based on consensus.
Proposal 1:  Features listed as 'mandatory with capability signaling' will become 'mandatory with capability signaling set to TRUE' for the release following the release in which they were first introduced. Mandatory with capability signalling set to TRUE will be the default case. 
Proposal 2:  Some features can be exceptions to the rule proposed in Proposal 1, based on working group consensus, and remain listed as 'mandatory with capability signaling' beyond the release in which they are introduced.

References
[1] TS 38.306 v15.6.0, “NR; User Equipment (UE) radio access capabilities,” June 2019
[2] R1-1907862, “RAN1 NR UE features,” NTT DOCOMO, RAN1#96bis, Reno, USA, May 2019
[3] RP-190273, “On the management of NR UE capabilities,” Nokia, Nokia Shanghai Bell, RAN#83, Shenzhen, China, Mar. 2019
[4] RP-191353, “Handling of NR UE capabilities,” Nokia, Nokia Shanghai Bell, RAN#84, Newport Beach USA, June 2019

