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1. Introduction
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INOTE 1: Void.

INOTE 2: Parameter value accounts for both, the maximum frequency range of band n48 (150 MHz), and the minimum frequency gaps in
between NR non-contiguous component carriers.




In RAN4 #100-e meeting, intra-band NR-CA and some introducing procedures were discussed mainly, the WF [1] was approved as below: 
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dwidths in Table 5.3.
5-1 for each carrier:

NOTE 1:5 MHz Is not applicable for 30/60 kHz SCS
NOTE x: The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class
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And related CRs [2, 3] have introduced some example cases into Spec 38.101-1 and 38.101-3. This contribution will further discuss some open issues.
2.  Discussion
For the existing band combination in Rel-15/Rel-16, if the BCS4/BCS5 was introduced and the UE only reports BCS4/BCS5, the legacy gNBs who can’t recognize the meaning of BCS4/5 can’t configure the correct channel bandwidths for the band combination since the legacy network may not recognize BCS4/5. Therefore, the UE need report BCS4/5 and one of traditional BCS0, 1, 2 and 3 simultaneously to the network to make sure the legacy gNBs can work normally. 
Although the intention of BCS4 and BCS5 with signaling is to replace constantly defining the traditional BCSs. Considering legacy gNBs may not recognize BCS5 with signaling, and Rel-15/Rel-16 the band combinations owned by some Operators can’t support all the possible bandwidth configurations in the band combination and the existing traditional BCSs also can’t meet their requirements, in principle, a new traditional BCS could be allowed although BCS4/5 already defined in TS.
For a new band combination, if the BCS4/BCS5 are requested, traditional BCSs are not needed since BCS5 with signaling can replace the traditional BCSs, and there is no backward compatibility issue. Since the band combination are requested release independent from REL-15, BCS5 also can release dependent from REL-15 according to RAN2’s LS [4]. It could demand the network upgrade to recognize the BCS4/BCS5 forcibly when it would be upgraded to support the new band combination. This is the only way to avoid define BCS0 in advance or define other traditional BCS to some special request.
Proposal 1: For Rel-15/Rel-16 band combinations, if needed, the traditional BCSs are allowed. For a new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, traditional BCSs are not needed, the network is demanded to recognize the BCS4/BCS5.

In last RAN4 meeting, BCS4/BCS5 was agreed to introduce for intra-band CA according to Option 1  and related example cases have been introduced Spec with a note as below：
Note x: The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class defined in Table 5.3A.5-1, and smaller than or equal to the maximum aggregated bandwidth.
The purpose of BCS4/BCS5 for intra-band band CA is trying to define a largest bandwidth combination set. The largest bandwidth combination set is decided by both of the lower limit and upper limit of the aggregated bandwidth. But the note only described what is the lower limit, it just said smaller than or equal to the maximum aggregated bandwidth for the upper limit, there is no any information for what’s the maximum aggregated bandwidth. If the upper limit was chosen irrelevantly for the combinations, the BCS4/BCS5 may not cover all the possible bandwidth configurations for the band combination. In this situation, RAN4 need come back to modify the maximum aggregated bandwidth or define new traditional BCSs to cover the missing cases, like this will not only increase RAN4’s workload but also lose the meaning of introducing BCS4/BCS5. Therefore, RAN4 should define some rule to keep proponent of band combinations could choose the maximum aggregated bandwidth properly for BCS4/BCS5 which can cover all the possible bandwidth configurations for intra-band CA. As the analysis in [5], the upper limit is decided by max channel bandwidth, band frequency range, the upper limit of CA BW class separately for different intra-band CA. 
Proposal 2: The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
· min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA

· min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA

Where n is the number of aggregated CCs.

To guarantee the BCS4/BCS5 can cover all the possible bandwidth configurations for intra-band CA, the rule of the maximum aggregated bandwidth for intra-band CA should be introduced in the TR 38.862 for band combination handling.

Proposal 3:  The rule of the maximum aggregated bandwidth chosen for BCS4/BCS5 of intra-band CA in proposal 1 should be introduced into the TR 38.862 for band combination handling.
3. Conclusion

In this contribution, we discussed some open issue for BCS4/BCS5, and proposed:
Proposal 1: For Rel-15/Rel-16 band combinations, if needed, the traditional BCSs are allowed. For a new band combination in Rel-17 and onwards, if the BCS4/BCS5 are requested, traditional BCSs are not needed, the network is demanded to recognize the BCS4/BCS5.
Proposal 2: The maximum aggregated bandwidth chosen for BCS4/BCS5 should equal to
· min{n*max channel bandwidth, CA bandwidth class, frequency range} for intra-band contiguous CA

· min{n*max channel bandwidth, frequency range- min frequency gaps} for intra-band non-contiguous CA

Where n is the number of aggregated CCs.

Proposal 3:  The rule of the maximum aggregated bandwidth chosen for BCS4/BCS5 of intra-band CA in proposal 1 should be introduced into the TR 38.862 for band combination handling.

The companion TP [6] was submitted in AI 9.3.2.
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Table 3: NR CA configurations and bandwidth combination sets defined for intra-band non-contiguous CA





Table 2: NR CA configurations and bandwidth combination sets defined for intra-band contiguous  CA





Agreements:


Issue 1-1-1 the applicability of BCS4 and BCS5 to intra-band combinations


Proposal 1: Introduce BCS4/BCS5 for FR1 intra-band DL CA


Proposal 2: BCS4 and BCS5 can be used for FR1 intra-band UL CA


Proposal 3: Since all FR2 combinations only have BCS0 and new channel bandwidth have not been added, FR2 BCS4 is probably not needed for FR2, so for FR1+FR2 BCS4 and BCS5 combinations the configuration table shall state that BCS0 applies for the intra-band FR2 part (when applicable)


Issue 1-1-2 If RAN4 agrees to introduce BCS4/BCS5 for intra-band NR CA, how can BCS4 for intra-band NR CA be indicated?


Proposal 4: Accept the majority view for Option 1, with the tables modified as follows :



































Issue 1-2-1: When can companies request BCS4/5?


Proposal 5: If comments are addressed in the second round RAN4 can agree to request BCS4/BCS5 from this meeting


Issue 1-2-2: Is it agreed that existing band combination that requested traditional BCSs can be changed to BCS5/BCS5 upon request?


Proposal 6: As suggested by the moderator, the contact person can request to change the not completed band combinations in basket WID once RAN4 agrees the initial BCS4/BCS5 CRs. As permitted in Guideline 6, TPs and/or draft CRs with BSC4 and BCS5 may optionally be submitted instead of the traditional BCS which was originally requested, with the provision that the WID shall be updated with BCS4 and BCS5 at the following RAN Plenary meeting.  And the revised WID can be approved in the December RAN plenary meeting. RAN4 shall not change or replace existing BCS already in the specs


Issue 1-2-3: If BCS4 is requested for a band combination, does it mean that it is equivalent to get BCS5 requested, and vice versa.?


Proposal 7: BCS4 and BCS5 shall be requested together because there is no difference in the MSD analysis





Issue 1-3-1: Should BCS4 (and BCS5) for SUL band combinations reuse the same indication format with inter-band CA?


Proposal 8: BCS4 and BCS5 for SUL band combinations reuse the same indication format with inter-band CA


Issue 1-3-2: Clarify the scope


Proposal 9: RAN4 confirms that BCS4 and BCS5 apply to SUL, NR CA, NR DC and SUL and/or NR CA part of inter band MR-DC while it does not apply to intra band MR DC.
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