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1
Discussion

In EPS and in 5GS, a UE may not always report all its radio capabilities but may instead report a subset thereof. For example:

-
An NR capable UE able to use mmW may decide not to report any mmW capabilities in a network it knows does not support mmW spectrum. 

-
It may report capabilities according to a given network filter

-
It may disable/enable capabilities when changing its UE’s usage setting

-
It may be OTA-updated with new capabilities

-
etc. 

In all these instances, the UE may change the usable set of capabilities over time.

The UE Capability ID mechanism allows associating a UE Capability ID to a given fixed usable set of capabilities in a PLMN such that the UE may refer to this UE Capability ID whenever it wishes to use this set in this PLMN. 

However, when wishing to use a different set of capabilities, the UE may not already have a corresponding UE Capability ID available – this is true whether the UE Capability ID is vendor-specific or network-assigned. In this case, the UE would normally fallback to Rel-15 handling i.e. would explicitly signal this different set of radio capabilities, thus potentially running into the Uu and N2 limitations that paved the way to the introduction of the UE Capability ID mechanism. 
With Solution #9, the UE can instead use an existing UE Capability ID (known by the UE to be known by the network e.g. for it has previously been used in the PLMN) and an explicit delta set of capabilities. Together these allow the network to identify the full corresponding set of capabilities the UE wishes to use at that point. The network may in turn assign a new distinct UE Capability ID for this set, or it may not (thus keeping the dictionary simpler).

Figure 1 illustrates the use the delta set (with a new UE Capability ID assigned by the network).

The use of a delta set of capabilities allows to systematically reap the benefits of the UE Capability ID whenever a UE Capability ID is available in the UE (that is known to the network) regardless whether this UE Capability ID corresponds exactly to the set of capabilities the UE wants to use. On the contrary, not using a delta set systematically imposes to fall back to Rel-15 mechanism (and its limitations) whenever no UE Capability ID is available for a set of capabilities the UE wants to use.

Given the above, and subject to feasibility in RAN2, it is proposed to enable the use of a delta set of capabilities alongside a UE Capability ID. A corresponding pCR to 23.743 is provided below.
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Figure 1. Delta set vs. no delta set
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**** FIRST CHANGE ****

6.9.2
Functional Description

The functional characteristics of this solution are the following:

-
A UE Capability ID uniquely identifies a set of UE Radio Capabilities.

-
This UE Capability ID together with optionally a delta set of UE Radio Capabilities identify the usable set of UE Radio Capabilities of a UE.
-
At any point in time the UE uses at most a single UE Capability ID and optionally a delta set of UE Radio Capabilities
NOTE 1:
The usable set of UE Radio Capabilities may not necessarily be the full set of UE Radio Capabilities the UE features. The UE may hold one or more UE Capability IDs and corresponding optional one or more complementary sets of UE Radio Capabilities, among which it can choose a suitable combination that it wishes to use as applicable.
NOTE 2:
The delta set of UE Radio Capabilities is never identified by a UE Capability ID.
**** NEXT CHANGE ****

6.9.5
Evaluation
From a signalling standpoint:

-
The use of a UE Capability ID with a delta set of UE Radio Capabilities is more efficient than the use of a full explicit set of UE Radio Capabilities

-
The use of a UE Capability ID alone is more signalling efficient than that of a UE Capability ID with a delta set of UE Radio Capabilities

A UE may have one or more UE Capability IDs available, but none able to represent the full set of UE Radio Capabilities it wishes to use at a given time. In this case, a delta set can be used together with a UE Capability ID in order to avoid signalling this full set explicitly.
The use of a delta set of capabilities allows to systematically reap the benefits of the UE Capability ID whenever a UE Capability ID is available in the UE (that is known to the network) regardless whether this UE Capability ID corresponds exactly to the set of radio capabilities the UE wants to use. 

Not using a delta set systematically imposes to fall back to explicitly signaling the set of UE Radio Capabilities the UE wants to use whenever no UE Capability ID is available that corresponds exactly to this set of capabilities.
**** NEXT CHANGE ****

7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions.

Solution #9 (UE Capability ID with delta set of capabilities) allows to systematically reap the benefits of the UE Capability ID whenever a UE Capability ID is available in the UE (that is known to the network), regardless whether this UE Capability ID corresponds exactly to the set of radio capabilities the UE wants to use. Not using Solution #9 systematically imposes to fall back to explicitly signaling the set of UE Radio Capabilities the UE wants to use whenever no UE Capability ID is available that corresponds to this set.
**** NEXT CHANGE ****

8
Conclusions

Editor's note:
This clause will capture conclusions from the study.
Regarding Key Issue #1, the following recommendations are made:

-
Solution #9 (UE Capability ID with delta set of capabilities) is recommended for normative work, subject to feasibility being confirmed by RAN2.
**** END OF CHANGES ****
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