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1. Introduction

In the previous RAN4 meetings, it has been discussed on how to distinguish CA_41A-41C from CA_41C-41A. In this contribution, we further discuss how to treat this issue from UE signalling capability perspective and finally propose to send an LS to RAN2.
2. Discussion
2.1 Need of distinction of CA_xA-xC and CA_xC-xA
RAN4 has specified several band combinations for intra-band non-contiguous CA. Some 3DL combinations consist of CA class A and C and each combination has two types of CA configuration (e.g. CA_41A-41C and CA_41C-41A), which is clearly distinguished in the current RAN4 spec depending on the order of carrier allocation since the UE implementation for the two types of CA configurations are different. It would be obvious that the distinction itself is needed since RF requirements for each CA configuration are separated and then the implementations may also be different in some cases.
On the other hand, it was observed in [2] that the current RAN2 spec does not distinguish them from UE capability signaling perspective. In the RAN2 discussion, whether or not CA_xA-xC and CA_xC-xA should be distinguished was discussed however no consensus was reached. We think that RAN4 is the most appropriate place to make a decision of the need of distinction. Based on the above, we propose to inform RAN2 the following observation.

Observation 1: CA_xA-xC and CA_xC-xA should be clearly distinguished from UE implementation perspective.

2.1.1 How to distinguish CA_xA-xC from CA_xC-xA
In this clause, we propose how to distinguish CA_xA-xC from CA_xC-xA. For this aspect, it needs to consider the current RAN2 discussions for capability signalling for up to 32CC carrier aggregation. If we look at their email discussions [3], it seems that majority of companies (5 out of 7) would like to have implicit support of fallback combinations. The mechanism is that if UE signals the highest order CA, the fallback signalling can be omitted.
Based on the approach, we consider a case of CA_xA-xC-yA and CA_xC-xA-yA as an example. With the method to use BCS for the purpose, if RAN2 finally agrees to omit the fallback capability signalling for CA beyond 5CC, we need to carefully consider the relation between the highest order CA configuration and the associated fallback CA configurations in terms of BCS. On the other hand, if UE indicates individual signalling of CA_xA-xC and/or CA_xC-xA as specified in the RAN4 spec, additional signalling can be avoided. Therefore, we believe that the individual signalling without BCS is quite beneficial to reduce the number of bits required for indicating the supported band combinations in the fallback cases.
Observation 2: Individual signalling of CA_xA-xC and/or CA_xC-xA without band combination set as specified in the RAN4 spec is beneficial to reduce number of bits required for indicating the supported band combinations in fallback cases if the super set of their band combinations is introduced in future.
2.2 Need of distinction of two types of CA_xA-xA
In [2], it was also pointed out that the below two cases in figure 1 cannot be distinguish based on the current RAN2 spec as well as a case of section 2.1.
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 Figure 1: Combinations of Intra-band non-contiguous CA (extraction from [2])
According to the current RAN4 spec, both cases are not distinguished and our understanding is that actual UE supporting either of them will also be able to support the other without any difficulties from UE implementation perspective. Therefore, it would be better to also inform RAN2 the following.

Observation 3: CA_xA-xA with UL in lower CC and CA_xA-xA with UL in upper CC do not have to be distinguished from UE implementation perspective.
3. Conclusion
In this contribution, we discussed how to treat distinction of several types of intra-band non-contiguous CA. Based on the discussion above, we propose the following.
Proposal: RAN4 should send an LS to RAN2 in order to share them RAN4 understandings as follows.

· CA_xA-xC and CA_xC-xA should be clearly distinguished from UE implementation perspective.
· Individual signalling of CA_xA-xC and/or CA_xC-xA without band combination set as specified in the RAN4 spec is beneficial to reduce number of bits required for indicating the supported band combinations in fallback cases if the super set of their band combinations is introduced in future.
· CA_xA-xA with UL in lower CC and CA_xA-xA with UL in upper CC do not have to be distinguished from UE implementation perspective.
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