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1 Introduction

With the increase of the size of UE radio capabilities driven by additional bands supported, the size of the UE Radio Capabilities will significantly grow from Rel-15 onwards, an efficient approach to signal UE Radio Capability information is needed as described in the SID [1].
In this contribution, we provide TP for UE radio capability signaling size analysis based on contributions [2][3].
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3 
UE Radio Capability Signaling Size Analysis

3.1 UE Radio Capability size estimation
For LTE, the primary overhead introduced by Rel-15 parameters is FeatureSetsEUTRA-r15. The theoretical overhead of FeatureSetsEUTRA-r15 can exceed 10 kbytes.

In practical deployment, the size of featureSetsEUTRA-r15 is variable depending on the number of DL/UL feature sets per band and the number of DL/UL feature sets per CC, in some cases the size of featureSetsEUTRA-r15 can be several kbytes, and the total size of UE-EUTRA-Capability can be ~4 kbytes with realistic assumptions.
For NR and EN-DC, based on the newly introduced structure for UE capability in Rel-15, the size of the UE capability is dominated by rf-Parameters, featureSetCombinations and featureSets. The estimated theoretical maximum size of UE radio capabilities for NR or EN-DC (based on the maximum sizes in ASN.1) can approximate to 10000 kbytes, 
In practical deployment, the supported bands/band combinations for a device is limited, and the eNB/gNB can for example request the UE to provide UE radio capabilities for a restricted set of band combinations. According to LTE experience and analysis of the NR capability, the estimated practical size of rf-Parameters is about 11~12 kbytes based on ~1024 band combinations and up to 4 bands per band combination.

The size of featureSetCombinations is highly variable depending on the number of feature set combinations and the number of feature sets per band, the size of featureSets is variable depending on the number of DL/UL feature sets per band and the number of DL/UL feature sets per CC. However, in some cases either the size of featureSetCombinations or featureSets can significantly exceed the size limitation of PDCP PDU.  For example, with 256 feature set combinations, 8 feature sets per band, and 4 bands per band combination, the feature set combination list occupies ~22 kbytes.
3.2 Limitations on different interfaces

The estimated theoretical maximum size of UE radio capabilities is extremely large. The estimated practical size of UE radio capabilities can be reduced, and the estimated size of “several tens of kilo-octets” appears to be valid.
For RAN interfaces, the size limitation of PDCP PDU is 9000 bytes for NR and 8188 bytes LTE, and there are no limitations for SCTP based interface. For core network interfaces, the size for the RAN transparent container is limited to 50 kbytes for GTP based S10 interface and N26 interface, but no upper limit is defined for HTTP based N14 interface.

3.3 Analysis
It is hard for the size of UE radio capabilities to respect the limitation of Uu interface both for NR and LTE, and it can even exceed the limitation of GTP based interfaces.
The issue of exceeding the size limitation exists mainly for:

1) UE radio capabilities reporting via Uu interface in NR scenario and LTE scenario;

[2) UE radio capabilities transfer between two MMEs (S1 based handover) as well as between MME and AMF (handover between LTE and NR).]
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