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1. Introduction
At RAN2 #101, some potential pitfalls of BPC were raised in [1, 2]. To iron out the issues to some extent, RAN2 mead the following agreements.
1.	Implement RAN1/RAN4 type 3 parameters into the “BPC” structure (the exact name can be changed in the next meeting).
2.	There shall be explicit linking from the RF band combinations to this structure. The relationship is many to many.  In ASN.1, include a set of BPC indices, in each RF band combination.
Capability signalling was implemented according to these agreements as in v15.1.0 of TS 38.331. An email discussion took place after the #101 meeting to progress the capability structure for further [101#41]. During the email discussion, an alternative approach to BPC, so called “feature set” was discussed together with its ASN.1 example. This paper analyses the UE capability signalling size for the feature set approach and BPC based on v15.1.0 of TS 38.331, which was circulated to the reflector as well.
2. Discussion
The following options are analysed in this paper.
1.	Feature set approach (based on the ASN.1 example provided during email discussion [101#41]);
2.	BPC (as specified in v15.1.0 of TS 38.300);
3.	Legacy BC approach (i.e. all type 3 capabilities are included into the band combination signalling with per-CC or per BC granularity).
The legacy BC approach is emulated in v15.1.0 of ASN.1 by inserting “BasebandParametersPerCC-DL/UL” into IntraBandContiguousCC-InfoDL/UL in the BandCombination signalling. The feature set approach is emulated by integrating the ASN.1 example into v15.1.0 of ASN.1.
For ease of analysis, the signalling size is evaluated by calculating the entire UE-NR-Capability which includes NR CA band combinations and their BPCs/feature sets. All type 3 capabilities, i.e. capabilities defined in BasebandParametersPerCC-DL/UL and BandCombinationParameters, are set to “supported”.
For all three cases, the number of NR CA band combinations included in the BandCombination signalling is set to 10. For each band combination, the number of bands is 5 in a band combination with 2 intra-band carriers. Namely, this results in 10 CC CA both in DL and UL. 
For BPC, the capability signalling size is evaluated in terms of the number of BPCs from 1 to 10. Likewise for the feature set approach, the capability signalling size is evaluated in terms of the number of feature sets/per-CC feature sets from 1 to 10. The number of feature sets per band combination is set up to 2.
With these assumptions, Figure 2-1 shows the results of the capability signalling size. For the feature set approach and BPC, two cases are evaluated. One case is that none of the band combinations include the number of MIMO layers, which is denoted as the best case. The other case is that in contrast, all of the band combinations include the number of MIMO layers in addition to the one in BPC/feature set, which is denoted as the worst case. This is related to the RAN4 feedback that the number of MIMO layers needs to be included in the band combination signalling for some cases [3]. 
The result in Figure 2-1 shows the fact that if different band combination requires different BPC, there are cases that the capability signalling size becomes larger than the legacy BC approach. On the other hand, the feature set approach outperforms BPC as well as the legacy BC approach regardless of the number of (per-CC) feature sets.

Figure 2-1:	Comparison results of capability signalling size
3. Summary and proposal
This paper analysed the capability signalling size for the existing BPC and the feature set approach proposed during the email discussion. The analysis concluded that the feature set approach outperforms BPC as well as the legacy BC approach. Therefore, the following is proposed:
Proposal:	The feature set approach is adopted for UE-NR-Capability and UE-MRDC-Capability. Details are to be discussed and progressed for further until RAN2 #102.
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