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1	Introduction
The Rel-18 RAN study item RP-221872 was approved in RAN#96 based on conclusions from RAN#95e and the earlier discussion on band n77 usage in USA and Canada. In RAN#97e, the TR38.893 was updated with the background and root cause analysis, but the text on solutions was still left out for further studies, with two main solution directions being discussed: 1) Using new frequency bands or band numbers, and 2) using additional UE capabilities and/or NS-values to identify the UE support for extended parts of a band.
In this contribution, we discuss the solutions for the problems.
2	Regional frequency allocations
2.1	New band or band number for sub-band support
The issue that spawned this SI was the so-called “n77 sub-band problem”, wherein the allowed frequency allocaiton for a band changes over time. This may also be exacerbated by roaming UEs, since those are not necessarily certified locally within the country where such allocation changes occur, so legislation may require operators to ensure such UEs do not access the extended part of the band. This can be problematic for cases such as n77, where regional restrictions exist, but UEs supporting the band globally still have to support the entire band from RF perspective.
The solution for creating new frequency band was seen as very heavy procedure: It requires RAN4 to define the new band, create corresponding RF requirements, define new band combinations using the new band and also requires subsequent certification and testing effort. It also requires UE to signal new band combinations in capability signallling, which increases the signalling overhead. However, there have been similar cases where a new band number was created instead, with all the other requirements following an existing frequency band. The band n90 was such a case: It is equivalent to the band n41 except for the 7.5 kHz UL shift, and UE indicating support for n90 band combinations shall also support corresponding band combinations with also n41. This minimizes the work in both RAN2 and RAN4, while allowing for all the necessary aspects to be used.
Observation 1: Defining new band number corresponding to an existing frequency band requires only minimal effort in 3GPP. 
Proposal 1: Use new band number for supporting regional sub-band allocations (where necessary). 
2.2	New UE capabilities and/or NS-values for sub-band support
The second solution has been based on having new UE capabilities and/or NS-values to account for the sub-band support, similarly as was done for the band n77. That would mean that UEs would indicate by capabilities whether they support a particular sub-band allocation, and an NS-value would be defined in RAN4 to allow blocking non-compliant UEs from camping on the cell. This is also slightly similar as is being done for the unlicensed bands, wherein regional support is done via new NS-values. However, this can increase the NS-value signalling, and in case there are ever NS-values referring to the same frequency allocation, the scheme might not even work. Additionally, since frequency bands are normally release-independent, this would tie the signalling to a specific release, which could delay the introduction of the features. It woiuld also require additional effort in both RAN2 and RAN4.
Observation 1: Defining new band number corresponding to an existing frequency band requires only minimal effort in 3GPP. 
Observation 2: Using new NS-values and/or UE capabilities for sub-band support increases capability signalling overhead and requires additional work in RAN2 and RAN4. 
Proposal 1: Use new band number for supporting regional sub-band allocations (where necessary). 
Proposal 2: Do not consider new NS-values and/or UE capabilities for sub-band support.
Proposal 3: Adopt TP in Annex A in the TR 38.893.
3	Conclusion
We have discussed the use of band subsets, with following observations and proposals:
Observation 2: Using new NS-values and/or UE capabilities for sub-band support increases capability signalling overhead and requires additional work in RAN2 and RAN4. 
Proposal 2: Do not consider new NS-values and/or UE capabilities for sub-band support.
Proposal 3: Adopt TP in Annex A in the TR 38.893.



Annex A: TP to 38.893

[bookmark: _Toc112860451]6	Possible solutions
6.1	Solution 1: Defining new frequency band numbers for variant bands
Defining new frequency band numbers, which correspond to existing frequency bands other than for the frequency allocation, avoids any issues with regional changes in frequency allocations for a band. The existing band combination signalling supports different band numbers since Rel-15, and a cell broadcasting band number that UE doesn’t support would avoid UEs that do not support the band from camping in the cell. 
This solution requires no new signalling and can work for any release UEs.

