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1
Introduction
In radio capability signaling (RACS) SI [1] approved in RAN#80, UE capabilities handling is investigated to obtain an efficient approach to signal UE Radio Capability information. The tentative directions are proposed, including UE capability identifier, compression, and segmentation.
Some companies provided the UE capability size reduction results by using compression without pre-defined dictionary [2] [3] [4]. It also proposed to use the capability information referenced by the UE capability ID as pre-defined dictionary [2] [4]. This paper further analyze the UE capability compression performance with pre-defined dictionary. The difference between UE capability and the capability reference is also taken into account in the evaluation. The result shows that it’s significant to combine UE capability ID to the compression solution.
2
Discussion

2.1
Size reduction of UE capability by pure compression
Three contributions to RAN2#103bis meeting shows the compression effect upon UE capability size as summarized in Table 1.

Table 1. UE capability size reduction by pure compression

	
	UE capability size (bytes)
	Size reduction

	Case 1 [3]
	3161
	59%

	Case 2 [2]
	1082
	46%

	Case 3 [4]
	300
	30% - 50%


The combined result aligns with the observation in [4] that

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 larger the UE capability size is, the more the size reduction can be achieved by compression.
2.2
Size reduction using compression with dictionary
To evaluate the performance of compression with pre-defined dictionary in UE capability size reduction, the content of the pre-defined dictionary is set the same as the content of UE capability to reach the maximal size reduction. Table 2 shows that more than 98% of the UE capability size can be reduced in best cases.
Table 2. UE capability size reduction by compression with dictionary
	
	UE capability size (bytes)
	Size reduction

	Case 1 [3]
	3161
	98.8%

	Case 2 [2]
	1082
	98.3%


Observation 2:
Compression with dictionary can reduce more than 98% of UE capability size in best cases.
Next, the compression performance is analyzed in the cases that UE capability is slightly different from the referenced one. For a UE capability sample, the evaluation steps are as follows:

1. Set the capability sample as the pre-defined dictionary

2. Generate 10000 artificial UE capabilities test cases by the following way:

a. Repeat adding arbitrary number of random bits between any two contiguous bits in the original UE capability such that total number of added bits is divided by 8.

3. Perform individual compression on 10000 test cases
For each sample, the number of additional random bits is chosen as 3% of its original size in bits, and the performance is listed in Table 3.
Table 3. Compression performance on UE capability whose content is slightly different from pre-defined dictionary
	
	Dictionary size

(bytes)
	UE capability size (bytes)
	Minimal size reduction
	Average size reduction
	Maximal size reduction

	Case 1 [3]
	3161
	3255
	61.8%
	81.6%
	95.8%

	Case 2 [2]
	1082
	1114
	46.6%
	77.8%
	95.4%


The reduced size varies because adding bits crashes the byte-aligned pattern matching used in compression algorithm. Fortunately, the reduced size by compression with dictionary is larger than that by pure compression. The compression with dictionary reduces around 80% of UE capability size in average in these cases. As a result, it’s significant to combine UE capability ID to the compression solution.

Observation 3:
UE capability size is reduced more by compression with pre-defined dictionary than by pure compression.
Observation 4:
In average, around 80% of UE capability size can be reduced by compression with an appropriate pre-defined dictionary.

3
Conclusions

In this paper, we observe
Observation 1:
The larger the UE capability size is, the more the size reduction can be achieved by compression.

Observation 2:
Compression with dictionary can reduce more than 98% of UE capability size in the best case.
Observation 3:
UE capability size is reduced more by compression with pre-defined dictionary than by pure compression.
Observation 4:
In average, around 80% of UE capability size can be reduced by compression with an appropriate pre-defined dictionary.

Proposal 1:
Agree to study compression with dictionary.

Proposal 2:
Capture the observation and solution description in TR.
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