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1	Introduction
In [1] a SI was agreed for defining mechanisms for optimizing the UE radio capability signalling to optimise the signalling of the related information between the UE and the network.
	This study item shall address the following issue:
- 	Optimizations of RAN procedures pertaining to the transfer of UE Radio Capabilites related information to RAN over the radio interface (RAN2), X2/Xn interface (RAN3) and to the Core Network over N1/S1 interfaces (RAN3).
The overall goal is to study mechanisms to reduce the signalling over Uu, CN-RAN, RAN-RAN interfaces as well as the processing load in RAN (taking into account how frequently those message transfers and corresponding processing occurs) working in collaboration with SA2.
The work is expected to proceed as follows:
-	RAN2 to study mechanisms to optimise the UE Radio Capability signalling over the air while addressing the limitations of radio protocol interface:
-	[to be discussed with higher priority] using UE capability identity (in coordination with SA2) and 
-	using other means (e.g. compression, segmentation). 
-	RAN2 to study and define the interaction between the above mechanisms and the signaling of UE Radio Capability mechanism over the radio interface specified as of Rel-15
-	RAN3 to study in coordination with RAN2 and SA2 means to reduce the signaling over CN-RAN and RAN-RAN interfaces.
The study shall consider the possibility to change UE radio capabilities according to TS23.501 (in coordination with SA2).
As part of the study and in coordination with other WGs it should be concluded whether to proceed with normative work.



This contribution discusses a solution to define compression of control plane signalling (especially relevant for UE capability signalling which has large size).
2	Background
A Rel-10 UE capability container is attached below. It is the attached file converted to binary from the hex format in the capabilities string. Using a standard linux terminal displays the hex equivalent of the file. The original file size is 3161 bytes. It’s still below 50% of the maximum PDCP PDU size allowed in LTE but for releases beyond Rel-15, the problem is only worse. Improving the ASN.1 structure to reduce the size of the capability is a good way of dealing with this problem. It is undesirable to reduce the capability signalling size by compromising flexibility e.g. making the ASN.1 difficult to understand. Uplink Data Compression is a WI in LTE Rel-15 and could be used on control plane packets as well.
To test this, a compression algorithm (deflate as agreed in UDC) will be used at the UE to compress size sensitive information e.g. UE capabilities. A quick check with the compression algorithms freely available in linux (gzip and lzma) with the following commands gave the following results:
a) gzip –best myfile.dat compresses lossless to 1283 bytes
b) gunzip -f myfile.dat.gz uncompresses to 3161 bytes (data is intact)
c) lzma gave a size of 1149 bytes

Observation 1: On a LTE capability container, using deflate gave 60% reduction and with lzma even further.


3	Proposal
A simple proposal to allow this in NG-RAN is shown below.


Figure: Example of control plane signalling compression (capability signalling example)
NG-RAN may employ broadcast signalling to indicate compression capabilities in the cell (e.g. algorithms supported by network, compression threshold, applicable procedures etc.). The UE capabilities enquiry procedure can be used to ask the UE to report its capabilities in a compressed format. NG-RAN may continue to employ compression to control plane signalling for further transactions until things change. A PDU header format must be defined for RRC messages to indicate compression information and assist network to be able to decompress. A UE may indicate information about time/space issues while choosing the compression algorithm (--best compression to lowest size, --fastest to indicate quick compression etc.). UE may also optionally indicate information about compressed to uncompressed size and relevant information to the compression process. 
4	Conclusion
In this contribution a solution to define compression of control plane signalling, especially relevant for UE capability signalling which has large size was discussed. Based on the discussion the following is proposed:
Proposal 1: Adopt deflate like mechanism to allow for compressing control plane data.
Proposal 2: The mechanism for compressing capability signalling information shall be configurable by the network either by broadcast or dedicated signalling.
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