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[bookmark: _Ref165266342]Introduction
According to the LS [1] from RAN4, RAN4 agreed to introduce new FR2 CA bandwidth classes (i.e. R, S, T, U) as release independent from REL-15), and asks RAN2 to evaluate whether this is possible. In this contribution, we provide our understandings on the introduction of new FR2 CA bandwidth classes (i.e. R, S, T, U) as release independent from REL-15.
Discussion
New FR2 CA bandwidth classes
According to the RRC specification 38.331 [1] and the UE capability specification 38.306 [2], the “ca-BandwidthClassDL-NR” and “ca-BandwidthClassUL-NR” which are indicated per band per band combination can indicate the legacy bandwidth class from “a” to “q” (i.e. 17 bandwidth classes with 5 bits of 32 code points) as follows:
	38.331:
CA-BandwidthClassNR ::=             ENUMERATED {a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, ...}
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Figure 1：New FR2 CA bandwidth classes
According to the LS from RAN4 as quoted above, the new FR2 CA bandwidth classes are introduced for FBG2 (Fallback Group 2).
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According to the RAN4 specification of 38.101-1 as quoted above, the UE is only mandated to fallback to lower order CA bandwidth class configuration that belongs to the same fallback group. This means that when the UE indicates the support of bandwidth class R in FBG2, the UE still needs to provide extra capability signalling to indicate the support of other bandwidth classes in other FBG(s).
Observation 1: When the UE indicates the support of new bandwidth class (i.e. R, S, T, U) in FBG2, the UE still needs to provide extra capability signalling to indicate the support of other bandwidth classes in other FBG(s) different from FBG2.
When the UE indicates the bandwidth class R, the legacy gNB without updating the ASN.1 is not able to understand the indication of the bandwidth class R and the fallback bandwidth of the bandwidth class R in FBG2. 
Observation 2: When the UE indicates a new bandwidth class, the legacy gNB without updating the ASN.1 is not able to know the indication of the new bandwidth class and the fallback bandwidth (e.g. F) of the new bandwidth class in FBG2.
According to the email discussion in the RAN2#116bis-e meeting, we could have the following options:
· Option 1: When the UE indicates a new bandwidth class (i.e. R, S, T, U), the UE shall also indicate bandwidth class F.
· Option 2: The UE indicates a new bandwidth class (i.e. R, S, T, U) as filtered/requested by the gNB.
· Option 3: Adding the new bandwidth class (i.e. R, S, T, U) as extensions in the legacy “ca-BandwidthClassDL-NR” and “ca-BandwidthClassUL-NR”. The UE reports only reports the maximum bandwidth class of a fallback group.  
From our understanding, the options listed above depend on the updating schedule of the gNBs. Option 3 requires that all gNBs across operators (i.e. all over the world) are updated to understand the new bandwidth classes. This means that the gNB not able to use any of the new bandwidth classes is also required to update its ASN.1 parser, so as to understand the fallback bandwidth classes (e.g. bandwidth class F) of the same fallback group when the UE indicates a new bandwidth class (e.g. bandwidth class R). Option 2 requires that all gNBs across the same operator to be updated to understand the new bandwidth classes. As the new bandwidth classes requested by the source gNB are forwarded to the target gNB during the handover, and this would require that both the source gNB and the target gNB are updated to understand the new bandwidth classes. Otherwise the target gNB not supporting the new bandwidth classes will not be able to understand the fallback bandwidth class of the new bandwidth class. Option 1 does not require any update of the ASN.1 parser on the gNB which does not support the new bandwidth class. On the other hand, when the gNB wants to filter the UE’s capability bits of bandwidth classes, Option 2 requires the gNB to indicate both the legacy bandwidth class filter and the new bandwidth class filter to the UE at the same time, as the gNB does not know whether the UE supports the new bandwidth class filter. And the UE receiving the new bandwidth class filter shall ignore the legacy bandwidth class filter. Thus we think that Option 1 which is simpler for the implementation of both the gNB and the UE is preferred.
Proposal 1: When the UE indicates a new bandwidth class (i.e. R, S, T, U), the UE shall also indicate bandwidth class F.
To facilitate the RRC signalling design as given by Proposal 1, we consider that the UE can indicate the new bandwidth classes via new “ca-BandwidthClassDL-NR-v17xy” or “ca-BandwidthClassUL-NR-v17xy”, which would allow the indication of the new bandwidth classes (i.e. R, S, T, U) via new “ca-BandwidthClassDL-NR-v17xy” or “ca-BandwidthClassUL-NR-v17xy”, and the indication of the legacy bandwidth class F via the legacy “ca-BandwidthClassDL-NR” or “ca-BandwidthClassUL-NR” at the same time.
Proposal 2: The indication of the new bandwidth classes (i.e. R, S, T, U) is via new capability signalling of ca-BandwidthClassDL-NR-v17xy/ ca-BandwidthClassUL-NR-v17xy.
To align with the RAN4 agreements of allowing the capability signalling for the new bandwidth classes (i.e. R, S, T, U) as release independent, we consider that the 38.331 specification can capture that the indication of the new bandwidth classes (i.e. R, S, T, U) is allowed for early implementation.
Proposal 3: The indication of the new bandwidth classes (i.e. R, S, T, U) is allowed for early implementation from Rel-15.

Conclusions
According to the analysis given above, we have the following Observations and Proposals:
[bookmark: _Toc502437832]Observation 1: When the UE indicates the support of new bandwidth class (i.e. R, S, T, U) in FBG2, the UE still needs to provide extra capability signalling to indicate the support of other bandwidth classes in other FBG(s) different from FBG2.
Observation 2: When the UE indicates a new bandwidth class, the legacy gNB without updating the ASN.1 is not able to know the indication of the new bandwidth class and the fallback bandwidth (e.g. F) of the new bandwidth class in FBG2.
Proposal 1: When the UE indicates a new bandwidth class (i.e. R, S, T, U), the UE shall also indicate bandwidth class F.
Proposal 2: The indication of the new bandwidth classes (i.e. R, S, T, U) is via new capability signalling of ca-BandwidthClassDL-NR-v17xy/ ca-BandwidthClassUL-NR-v17xy.
Proposal 3: The indication of the new bandwidth classes (i.e. R, S, T, U) is allowed for early implementation from Rel-15.
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