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1 Introduction

This paper discusses some further aspects related to the UE assistance to be provided in case of overheating, that may apply for both EN-DC and for NR SA. The paper focusses on some actual assistance parameters/ the limited few capabilities the UE may provide:

· An indication facilitating switching of RF component (e.g. FR2 related)
· An indication of reduced baseband processing
2 Discussion
If UE is overheated, it should provide assistance info to the network so it can select a configuration avoiding the problem. In LTE the UE assistance comprises reduced # of CCs and reduced UE category, also for the case of EN-DC. In NR the discussion is still ongoing about several procedural aspects (temporary capability suspension) as well as about the actual assistance parameters/ the limited few capabilities the UE may request temporary suspension for.
We think LTE can be used as baseline, but note that some NR differences need to be addressed. E.g. NR UE capabilities do not include a UE category, so there seems a need to address the similar functionality in a different manner. This contribution aims to progress the discussion on the actual assistance parameters/ the limited few capabilities we think would be good for the UE to provide.
2.1 Indication facilitating switching of RF component (e.g. FR2)
We think it would be useful if UE can provide some indication facilitating switch off of RF components. The proposal is different from the previously proposed indication of the RF structure. I.e. the proposal is quite limited and mainly reflecting the common understanding that separate RF hardware will be used for High Frequencies (HF, FR2). We it would be good if the UE can provide some assistance/ indication that can be used to request release of FR2 (and/ or possibly FR1) related configurations and thereby switching off RF components.
There may be different ways to provide such an indication:

a) Explicit indication

b) Implicit indication i.e. by (combination of) existing/ proposed parameters

We think it will be difficult to provide the indication implicitly i.e. by using existing parameters e.g. by indicating reduced data rate, reduced number of CCs and/ or reduced bandwidth. I.e. even if the assistance indicates restrictions that could be supported on FR1, there would be similar configurations on FR2 also meeting the configuration reductions requested by the UE. Hence we think an explicit indication seems preferable and hence propose:

Proposal 1:
Introduce an explicit indication by which UE can request release of FR2 (and/ or possibly FR1) related configurations (to facilitate switching off corresponding RF components)
2.2 Indication of reduced baseband processing
We think it would be good if UE can provide some concise indication to request a reduction in baseband processing. We think that in NR the baseband processing is largely reflected by the so called feature sets that are used, see below for some background.
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We think the UE can request a reduction in baseband processing, by indicating a limitation regarding the supported feature sets. To indicate the reduction, the UE could provide an index pointing to a feature set. Regarding the details of what the index represents, there seem to be two options:

a) The index concerns the last supported feature set i.e. network is requested to restrict use of all feature sets in the library that are listed after the entry indicated by the index

· Implies that UE has to roughly list the feature sets in order of increasing baseband processing

b) The index defines a combination of parameter values that UE wants support at most i.e. that network is requested to only use feature sets that, for each parameter have a value less than the one in the indicated feature set
· Example: The index may point to a combination with 2 parameters e.g. par1= 4, par2= 20. Network can use any combination with par1 set to 4 or less and par2 set to 20 or less

Some further remarks regarding these options:
· Option B is simplest but somewhat more crude

· Referring to the previous example: A combination with par2 set to 6 and par2 set to 10 may require a similar baseband processing as the FS indicated by the index. This solution does however not support use of such combination i.e. is a bit more crude

· Option A requires ordering of feature sets

· This may imply that solutions to other future problems that would benefit from ordering are not possible anymore.

We somewhat prefer adopting the simplest solution and hence propose:

Proposal 2:
Introduce a concise and generic means to request reduced baseband processing by signaling the feature set indices defines a combination of parameter values that UE wants support at most (i.e. option b)
3 Conclusion
This paper discusses some further aspects related to the UE assistance to be provided in case of overheating, that may apply for both EN-DC and for NR SA. The paper focusses on some actual assistance parameters/ the limited few capabilities the UE may provide. We request RAN2 to discuss and conclude the following related proposals:
Proposal 1:
Introduce an explicit indication by which UE can request release of FR2 (and/ or possibly FR1) related configurations (to facilitate switching off corresponding RF components)

Proposal 2:
Introduce a concise and generic means to request reduced baseband processing by signaling the feature set indices defines a combination of parameter values that UE wants support at most (i.e. option b)
If agreeable, Samsung will be happy to provide a CR introducing the actual changes that are considered to be rather straightforward.
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Feature sets


NR UE capabilities include sort of libraries of feature sets, each being a combination of supported parameter values i.e. values covering multiple features. E.g. a feature set may cover a set of values for 50 parameters and comprise 15 different features/ functions supported by the UE


There are 2 different libraries of feature sets i.e:


one for parameters applicable at the level of a band of a band combinations (BoBC) and


one for parameters applicable at the level of per CC of a BoBC


Within a BoBC and a per CC of a BoBC, there will be a list of indices, each index pointing to an entry in the corresponding library, and reflecting the supported parameter value combinations
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