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1 Background

In last meeting, RAN2 sent LS to ask RAN4 to confirm whether RAN2 agreement on bandwidth combination set issue is in agreement with RAN4 understanding:
The BandwidthCombinationSet indicated for a BandCombination are applicable to all Bandwidth Classes indicated by the UE in this BandCombination. If the UE does not support a BandwidthCombinationSet for all Bandwidth Classes in a BandCombination, the UE shall split the BandCombination and indicate BandwidthCombinationSets applicable to each of them.
In RAN4, only inter-band CA with bandwidth class A configured in each band, i.e. CA_xA_yA is introduced now. For future inter-band CA configuration with other bandwidth class configured in a same band combination, no conclusion is reached on how to define bandwidth combination set. Initial disscussion can be found in [2]. In this contribution, some analysis is given on different options on how to define bandwidth combination set numbering when more inter-band CA configurations are introduced. Before sending reply LS to RAN2, RAN4 needs to reach an common understanding on this issue.
2 Discussion

It should be noted that a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class. The BandwidthCombinationSet defined by RAN2 is based on each band combination rather than on each CA configuration as a bitmap of max 32 bits, where each bit indicates that the UE supports a specific BandwidthCombinationSet. Based on RAN2 understanding in the LS “The BandwidthCombinationSet indicated for a BandCombination are applicable to all Bandwidth Classes indicated by the UE in this BandCombination”, we can obtain some indications below:

· BandwidthCombinationSet for each CA configuration will define from “0” though it indicates different meaning for each CA configuration in the same band combination.
· Unless otherwise stated, the notified BC set “0” represents all the supported CA configurations in this band combination can support bandwidth defined in BC set “0”.
Actually currently in RAN4, only inter-band CA with bandwidth class A configured in each band, i.e. CA_xA_yA is introduced now. RAN2 provides a solution on how to define BC set numbering when more inter-band CA configurations in a same band combination is introduced. Another alternative solution also proposed in [2]:
Consider the BCS values BandCombination Specific:

· 
I.e. if the number "0" is used for CA_1_5, it cannot be re-used for this BandCombination even if this concerns a different BandwidthClassCombination. I.e. in this case a different number (e.g. "1") should be used.

Obviously, the signalling overhead is always 32 bits for this alternative solution due to each CA configuration has its own BC set number. But for the first solution, because each CA configuration shares the same number, if UE does not support a BandwidthCombinationSet for all Bandwidth Classes, the UE shall split the BandCombination and indicate BandwidthCombinationSets applicable to each of them. It will increase the signalling overhead in this case. Therefore, this alternative solution will maintain signalling overhead in the case that UE dose not support a BandwidthCombinationSet for all Bandwidth Classes. It is the benefit of this method.
However, because we have six bandwidths from A to F, for dual-band CA, the permutation number of all CA configurations could reach to 36. Assumed each configuration needs two bits, totally 72 bits are needed. A bitmap with only 32 bits may not enough. Furthermore, if inter-band CA extends aggregation above two bands, the number will increase multiplicatively. It is really difficult to predict the total number of BC set in one band combination.
Which solution is more appropriate needs more discussion in RAN4 and agreement can be sent in reply LS to RAN2. We are open to discuss it and welcome the opinions on this issue from other companies.
3 Conclusion

This contribution gives some analysis on different options on how to define bandwidth combination set numbering when more inter-band CA configurations are introduced. Before sending reply LS to RAN2, RAN4 needs to reach an common understanding on this issue. We are open to discuss it and welcome the opinions on this issue from other companies.
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