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1. Introduction

In the June RAN plenary meeting, it was confirmed that FR2 is extended to cover 24.25GHz to 71GHz, with FR2-1 notating the legacy 24.25-52.6GHz and FR2-2 for 52.6-71GHz. Besides, in the revised WID [1], the following clarification for UE capabilities has been added:
	· The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analysed on a case by case basis


In this contribution, we will discuss capability issues for Ext 52-71GHz. 

2. Discussion
Based on the RAN1 LS [2] to RA#92e meeting, we can find that RAN1 has identified that, regardless of if the frequency range 52.6 to 71 GHz is an extension of FR2 or a new FR, the related UE capabilities and their applicability to the new frequency range shall be analysed based on case by case. Before we dig into the applicability for each UE feature to the new frequency range, we can have a look at the hierarchical structure of UE capability parameters presented in TS 38.306 [3].
As described in the current TS 38.306, the UE may support different functionalities between FR1 and FR2. “FR1-FR2 DIFF” is used to indicate such differentiation. As shown in Table.1, in summary, “FR1-FR2 DIFF” can take the following values to express different differentiations:
Table.1 Meanings for different “FR1-FR2 DIFF” values
	Value of “FR1-FR2 DIFF”
	Meaning

	FR1 only
	The associated feature is only supported in FR1

	FR2 only
	The associated feature is only supported in FR2

	Yes
	The UE capability field can have a different value for between FR1 and FR2

	No
	The UE capability field cannot have a different value for between FR1 and FR2

	N/A
	It is not applicable to the feature


However, now it is confirmed that FR2 includes both FR2-1 and FR2-2. We can reuse the values and meanings for “FR1-FR2 DIFF”. But in order to further indicate the differentiation between FR2-1 and FR2-2, we think an additional differentiation indication in addition to “FR1-FR2 DIFF” can be introduced, e.g. with the name of “FR2 DIFF”. Accordingly, in TS 38.306, another column with the name of “FR2 DIFF” can be added to the UE capability parameters, as shown in the following illustration of the head of a table used in the specification.
Table.2 Illustration of the head of a table when “FR2 DIFF” is added
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF
	FR2 DIFF


Furthermore, “FR2 DIFF” can take a value from “FR2-1 only”, “FR2-2 only”, “Yes”, “No” and “N/A”, whose meanings are further elaborated in the following Table.3.
Table.3 Meanings for different “FR2 DIFF” values

	Value of “FR2 DIFF”
	Meaning

	FR2-1 only
	The associated feature is only supported in FR2-1

	FR2-2 only
	The associated feature is only supported in FR2-2

	Yes
	The UE capability field can have a different value for between FR2-1 and FR2-2

	No
	The UE capability field cannot have a different value for between FR2-1 and FR2-2

	N/A
	It is not applicable to the feature


For example, for a specific UE feature, if the “FR1-FR2 DIFF” is “FR2 only”, the “FR2 DIFF” can further indicate whether the feature is only supported in FR2-1 or FR2-2 or both (can have different capability values or not).
Proposal 1: An additional differentiation indication “FR2 DIFF” in addition to “FR1-FR2 DIFF” is introduced to indicate the differentiation between FR2-1 and FR2-2 for UE features.
Besides, as elaborated in TS 38.306, “Per” indicates the level the associated parameter is included, which can be per UE, per band, per band combination, per band per band combination, and so on. For a UE capability signalled per band or per band combination, the band/band combination itself implicitly indicates the duplex mode and frequency range, which is also applicable to FR2-2 frequency range. No further level for “Per” indication is needed.
For PHY layer UE features, we think it shall be up to RAN1 to analyse and decide the applicability for each related UE capability to the FR2-2 frequency range. However for higher layer UE features, we can find most UE capabilities, e.g. SDAP/PDCP/RLC capability parameters, are frequency bands agnostic based on TS 38.306. For some MAC capabilities, the UE may have differentiation between FR1 and FR2. However for higher layer UE features applicable to FR2, we think there is no strong motivation to further differentiate the applicability between FR2-1 and FR2-2. We can make a working assumption that if a higher layer UE feature is applicable to FR2, there is no need to further differentiate the UE feature between FR2-1 and FR2-2. For instance, “FR2 DIFF” for such a UE feature can take the value “No”, based on above Table 3.
Proposal 2: For PHY layer UE capabilities applicable to FR2, it is up to RAN1 to decide the applicability for each related UE capability to the FR2-2 frequency range.
Proposal 3: For higher layer UE capabilities applicable to FR2, it is assumed that there is no need to further differentiate the UE feature between FR2-1 and FR2-2.
3. Conclusion

In this contribution, we discussed several capability issues for extending current NR operation to 71GHz, and made the following proposal2:
Proposal 1: An additional differentiation indication “FR2 DIFF” in addition to “FR1-FR2 DIFF” is introduced to indicate the differentiation between FR2-1 and FR2-2 for UE features.
Proposal 2: For PHY layer UE capabilities applicable to FR2, it is up to RAN1 to decide the applicability for each related UE capability to the FR2-2 frequency range.
Proposal 3: For higher layer UE capabilities applicable to FR2, it is assumed that there is no need to further differentiate the UE feature between FR2-1 and FR2-2.
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