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Introduction
During RAN#80 meeting, a new SI proposal on study on optimizations on UE radio capability signalling – NR/E-UTRA Aspects was approved. The goal and objectives are as below:
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.



In this contribution, we give our primary consideration on compression mechanism and give our proposals.
Discussion
According to SA2 agreements, it should support UE capability size more than 65536 bytes. And according to current PDCP specification, the max size is 8188 bytes for LTE and 9000 bytes for NR. To accommodate the large size RRC message into the small size PDCP PDU, some straight forwards schemes can be considered:
1) Reduce the RRC message size, e.g. a capability ID represents a set of UE capabilities, the UE reports ID first, if the network could not retrieve the corresponding capabilities, it can require UE to report all detailed capabilities.
2) Compress the large size RRC message into small size RRC message, e.g. compress the UE capability message in UE side and the network will decompress the compressed message after the reception.
3) Segment the large size RRC message into several small size RRC messages, e.g. segment the big RRC message into several small RRC messages in UE side and the network will build up the whole RRC message after receiving all segmented RRC messages.
In fact, the first scheme can’t work standalone since it could not avoid the worst case, i.e. the capability ID is not available in AMF. If the AMF is unable to retrieve the explicit set of UE radio capabilities corresponding to the reported UE capability ID, the AMF shall not send any UE Radio Capability information to the RAN in that message. This would trigger the RAN to request the UE Radio Capabilities from the UE. Currently, the scheme of UE capability ID is still ongoing discussion in SA2, RAN2 can discuss other schemes first. Below, we mainly consider the second scheme, i.e. compression scheme. 
In fact, the length of the UE capability RRC message may be extended to very large mainly due to the extended supported bands and bands combinations which would contain duplicated capability information. The repeated information is the typical characteristic which makes the compression more efficient.
We have done some simulation to compress a LTE UE capability message and found that for small size UE capability message, the compression efficiency is very low but for large size UE capability message, the compression efficiency is increased. For example, a 100 bytes message almost could not be compressed but for 300 bytes messages, it could be compressed to 50%-70%. The longer the UE capability message is the higher compression efficiency would be since more repeated capability information is contained (e.g. more bands and band combinations are supported which implies more repeated information would be contained in the message), higher ratio capability information can be compressed.
Observation 1: the more repeated information is contained, the higher compression efficiency could be achieved.
During the study of UDC some simulations have been done [3], and we can learn from UDC that pre-defined dictionary also can increase the compression efficiency. If UE capability ID based solution can be used, its corresponding capability information also can be considered as part of the pre-defined dictionary content. And all UE capability IDs corresponding capability information can be used to made up the whole pre-defined dictionary. Then the UE’s capability message could be compressed to very limited size since most information can be found in the dictionary and can be compressed. We should note that in UDC, cross-packet compression is used which means the previous transmitted data would be the dictionary for the coming data. It means that pre-defined dictionary is only useful for first several packets. For UE capability message compression, the situation is different and it should not follow the same way. Because the dictionary has already contain all typical information, the UE capability message needn’t to be transmitted many times during a certain time and maintain the buffer would waste more resource.
Observation 2: pre-defined dictionary compression can be used for UE capability compression.
Observation 3: cross-packet compression is not appropriate for UE capability compression.
Proposal 1: pre-defined dictionary compression should be considered and further studied in UE capability signaling optimization.
If RAN2 think the above analysis is not sufficient, we would like to request more companies to provide more UE capability messages for further simulation to show the benefit.
Proposal 2: If needed, it is requested more companies to provide their UE capability messages for further simulation and study.
If pre-defined dictionary compression can be considered and studied in this SI, the following issues should be further studied and discussed, e.g.
1) How to define the pre-defined dictionary and how to maintain and upgrade the dictionary?
2) Which compression algorithm should be used?
3) Which protocol would perform the compression/decompression?
4) Others issues to be identified…
Proposals
In this contribution, we primarily analyzed the compression scheme and give the following observations and proposals:
Observation 1: the more repeated information is contained, the higher compression efficiency could be achieved.
Observation 2: pre-defined dictionary compression can be used for UE capability compression.
Observation 3: cross-packet compression is not appropriate for UE capability compression.
Proposal 1: pre-defined dictionary compression should be considered and further studied in UE capability signaling optimization.
Proposal 2: If needed, it is requested more companies to provide their UE capability messages for further simulation and study.
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