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1 Introduction
TS 38.300 states the RAN2#97 meeting agreement, UE access capability can be divided into two parts: static capability and temporary capability restriction. Only static capability is stored in NG core and capability temporary restriction is unseen to the NG core.
7.5
UE Capability Retrieval framework

The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report based on band information.

When allowed by the network, a temporary capability restriction request maybe sent by the UE to signal the limited availability of some capabilities (e.g. due to hardware sharing, interference or overheating) to the gNB. The gNB can then confirm or reject the request. The temporary capability restriction should be transparent to 5GC. Namely, only static capabilities are stored in 5GC.

In this paper, we propose to agree on further details implementing the text above and also show how these capability restrictions can also be used in SA during hardware sharing, interference or overheating.
2  Capability Scaling

As per the RAN2 agreements, the UE shall be able to send a “temporary capability restriction request to the gNB”. We propose a scheme where the UE capabilities are categorized into groups as represented graphically in Figure 1.
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Figure 1: UE capability groups

Two types of capabilities are proposed.

· The baseline capabilities: Consists of the set of features that is always available, e.g. L2 feature capabilities.

· The capability groups: a set of groups in which a single group consists of a set of features that can be used simultaneously, e.g. CA band combinations, MIMO and Modulation schemes.

For temporary capability restriction, one or multiple capability groups can be temporarily restricted. The UE can signal the available capability groups at a given time to the network. In Figure 2, the UE capability groups 1, 3, 5 and 7 are signaled as available, reflecting a temporary capability restriction in the UE due to hardware sharing, interference or overheating.
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Figure 2: Reduction of the UE capability groups

CA band combination combined with associated UE capabilities, e.g, MIMO layers, is a good indicator of necessary processing and resource usage at the UE. RAN2 already agreed to eliminate the concept of UE categories in NR and indeed the required processing capability of the UE is “calculated” based on the UE capabilities. We think that a capability group can consist of one or more CA band combinations. That way, the restriction of a certain set of capability groups will result in restricting a give set of CA band combinations.
From UE capability signaling point of view, the above means that a UE capability group would have a list of indexes pointing to CA band combination. RAN2 introduced the FeatureSetCombination which essentially represents the processing capability of the UE. So such UE capability group can be a group of feature set combinations, i.e. a list of FeatureSetCombinationId. It is FFS how or whether to point to the fallback CA band combinations that are not signaled.
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Figure 3: Using Feature Set Combination concept for UE capability groups
Below call flow shows the message exchange between UE and gNB during capability restriction. UE during capability enquiry can send the static/baseline capabilities which the UE will always support along with the set capabilities. On detection of overheating, interference, hardware sharing, UE will send the temporary capability group to the gNB to restrict the UE capabilities according to the dynamic capability.










Figure 4:  Temporary capability restriction in SA mode

Observation 1:
Temporary capability restriction is needed to alleviate overheating condition caused due to higher data configurations concerning carrier aggregation/dual connectivity, MIMO transmissions, and/or modulation schemes.

Proposal 1:
The UE shall support a set of baseline capabilities that are always supported and shall be able to group its other capabilities to enable temporarily restriction of its capabilities.
Proposal 2:
A UE capability group consists of a list of FeatureSetCombinationId.
Proposal 3:
The UE may revert to a super-set of these restricted capabilities only after expiry of a prohibit timer configured by the network.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1:
Temporary capability restriction is needed to alleviate overheating condition caused due to higher data configurations concerning carrier aggregation/dual connectivity, MIMO transmissions, and/or modulation schemes.

Proposal 1:
The UE shall support a set of baseline capabilities that are always supported and shall be able to group its other capabilities to enable temporarily restriction of its capabilities.
Proposal 2:
A capability group consists of a list of FeatureSetCombinationId.
Proposal 3:
The UE may revert to a super-set of these restricted capabilities only after expiry of a prohibit timer configured by the network.
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