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Introduction
In RAN#82 it has been agreed to further discuss how to handle NR UE features that have been categorized as “mandatory with capability”. In this contribution we discuss the proposed process to handle such features in 3GPP in RAN Plenary and relevant WGs. 

[bookmark: _Hlk528931115]General considerations
In RAN2#105 the CR to 38.306 in [1] has been agreed, which clarifies the specification support for features that are mandatory but which have an associated capability indication, e.g. those which are “mandatory with capability” in [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. (…) 
Based on the agreed CR we can make the following observation: 
Observation: 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. 
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. Hence we expect RAN Plenary to define a clear process 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. 
In the following sections present our views on how to set the corresponding process in 3GPP.

Process for setting support of mandatory features in NR
The concept of setting features to become mandatory from a certain version of the specifications is known from LTE standardization already. In that case, a UE is required to set the support to “true” after 6 months from the moment that RAN has confirmed that IODT testing against at least two independent networks is available​. 
Similarly to LTE, in NR the UE features are described in 38.306, with the actual parameter values described in 38.331. The exact manner in which the parameters are captured is not the same in NR and LTE, and due to the high level of configurability in NR, there is a relatively large number of parameters to be considered compared to initial LTE releases. Hence there is an opportunity to consider also improvements to the process adopted in LTE so that it is more suitable to NR context, while keeping the main principles that have been demonstrated to be a good industry practice. 
In particular we understand that it is important to maintain the key principle that RAN Plenary needs to confirm that IODT testing against at least two independent networks is possible before UEs are required to set the support of a certain feature to “true”. This provides a good balance between diversity of implementations and time-to-market regarding different features.
A potential process for managing such features is illustrated in Figure 1 below and described as follows:
1. RAN Plenary decides when IODT is possible against at least 2 infra vendors
2. UE vendors have 6 month period to indicate UE support for the corresponding feature
3. RAN2 specifications are updated to capture that UEs are required to set a given bit to ‘true’. 
4. RAN5 is informed so they can take the feature into account in their work​
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Figure 1: Example process to set the support of mandatory features with capability indication


Proposal: For mandatory features with UE radio access capability parameter, UE is required to set the support to “true” after 6 months from the moment that RAN has confirmed that IODT testing against at least two independent networks is available.

Example features
Table 1 below lists some examle features which are mandatory with capability, but which are also perceived as essential components of NR physical layer, and hence should be reported as ‘true’ by all UEs as soon as possible. 

It should be noted that feature onePortsPTRS is mandatory with UE capability signalling for FR2 only, while for FR1 it is optional. In this case, mandating the UEs to report ‘true’ for FR2 has no implication on the fact the feature remains optional for FR1. Similarly, for feature supportedDMRS-TypeDL only type 1 is mandatory with capability signalling, while type 2 is optional. Again, mandating UEs to report ‘true’ for type 1 has no implication on the value indicated by the UE for type 2.







[bookmark: _GoBack]Table 1: Example parameters to be set as supported by UEs. Please note that the table already takes into account CR in [3], which was approved in RAN#105
	RAN1 Parameter [2]
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	2-44, 2-47
	onePortsPTRS
Defines whether UE supports PT-RS with 1 antenna port in DL reception and/or UL transmission. It is mandatory with UE capability signalling for FR2 and optional for FR1. The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	FD
	No
	Yes

	2-10
	supportedDMRS-TypeDL
Defines supported DM-RS configuration types at the UE for DL reception. Type 1 is mandatory with capability signaling. Type 2 is optional.
	UE
	Yes/No
	No
	Yes




Conclusion
In this contribution we discuss the process to handle support for mandatory features with the UE radio access capability parameter in RAN specifications. In summary we propose the following: 
Observation: 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. 
Proposal: UE is required to set the support to “true” after 6 months from the moment that RAN has confirmed that IODT testing against at least two independent networks is available.
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