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Discussion

It seems quite possible that the Full UE Radio Access Capabilities (e.g. for a UE that supports E-UTRA plus EN-DC plus NR-Standalone) could exceed 50 kbytes (i.e. exceed 400 kbits). 

On a 1 Mbit/s signalling interface, 400 kbits would take 0.4 seconds (400 ms) to transmit.

On 100 Mbit/s per second signalling interface, it would take 4 ms to transmit.

Even with signalling at 1 Gbit/s, the time to transmit is a non-trivial 0.4 ms.

These times ignore delays caused by the segmentation / reassembly needed (at SCTP and/or IPv4 layer) for e.g. underlying IP networks using Ethernet transmission links with 1500 byte MTU.

For inter-eNB/gNB Suspend/Resume and RRC-Inactive, retrieval of the UE context from the old eNB/gNB is done after the very size constrained Radio Interface Message 3 and before Message 5. The UE context retrieval procedures are intended to be very fast. Hence it is necessary to transfer only the UE Capability ID (and not the full UE Radio Capabilities) over X2/Xn and use the UE Capability ID at the target RAN node to retrieve a locally stored copy of the full UE Radio Access Capability IE.

Proposal
Hence, it is proposed to make the following revision marked marked changes to TR 23.743 v0.3.0.
************* start of changes ****************
4
Architectural Requirements and Assumptions

Editor's note:
This clause will list general architectural assumptions and principles for this study.
4.1
Architectural Requirements

The solution for the UE radio capability signaling optimizations shall take the following requirements into account:
a)
Solutions shall support UE Radio Access Capabilities > 65 536 bytes.

b)
Solutions shall provide fast, reliable, low processing complexity mechanisms for frequently used procedures (at least Service Request, RRC Connection Resume, X2&Xn handover, secondary gNB addition).

c)
The "UE Capability ID" should reflect the actual UE capabilities and not rely on parameters that may be faked, modified, or do not reflect the actual capabilities (e.g. IMEI and IMEISV might not fulfil this requirement)

NOTE:
Even the same UE model with identical software version may have different UE capabilities e.g. due to customization based on vendor - operator agreements (sometimes the UE capabilities also differ depending on the PLMN the device roams on) and would therefore present different "UE Capability IDs" depending e.g. on the PLMN the UE roams.

d)
The solution must ensure that malicious implementations (outside of the operator's network) do not update the network with incorrect UE Radio Capabilities that corresponds to UE capability ID that are used by other UE's.

e)
Solution should be flexible enough to cope with additional UE capabilities that might be added by 3GPP in future releases.

f)
Solutions should not require any GTPv2 based interface (e.g. N26, S10) to carry an Information Element of greater than 50 000 octets.

NOTE:
Annex A provides background information on this requirement.
4.2
Architectural Assumptions

Editor's note:
This clause will define the underlying architectural assumptions.

Owing to the need to support UE Radio Access Capabilities > 65 536 bytes (i.e. > 524 288 bits), and, the need to support fast, reliable, low processing complexity mechanisms for frequently used procedures (at least Service Request, RRC Connection Resume, X2&Xn handover, secondary gNB addition), the full UE Radio Access Capabilities shall not normally be transferred as part of those procedures. This requires that the serving and target RAN stores a local copy of the full UE Radio Access Capabilities for the UEs that frequently use that RAN node.
************* end of changes ****************
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