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1. Introduction
This is a text proposal for the TR for Study on UE support of regionally-defined subsets of an NR band, (new RAN SI: FS_NR_subset_band_support). This TP proposes text for clause 4 Root cause. This revision is a merger between the Qualcomm contribution in RP-222223 and the T-Mobile contribution in RP-222210 and comments received in the initial round and only covers the root cause.
2. Text Proposal

<First change>
[bookmark: clause4][bookmark: _Toc112860450]4	Root cause
The first step of this study item is to identify root causes using Band n77 in the US and Canada as an example.
The regulatory bodies of some countries limit device certification to the designated spectrum and limit operation of certified devices to that designated spectrum.  This has not created issues for 3GPP because usually there were regulations for an entire band when spectrum was licensed and because regional spectrum allocations seldom change. The introduction of very wide bands, e.g., 900 MHz wide NR band n77, created a situation where regulations existed for only part of the band in some countries. For example, in the United States, initially 3700-3980 MHz was available for mobile services, auctioned in December 2020, but other parts of n77 were not available at that time. In order to be able to certify devices, Note 12 was added to 38.101-1 Table 5.2-1, which read:
NOTE 12:	In the USA this band is restricted to 3700 – 3980 MHz.
The problem with this solution was that there was no plan to handle the situation where additional spectrum in n77 would become available for licensing. Later, when 3450-3550 MHz became available to be auctioned in October 2021, assignment of a new 3GPP band for the 3450-3550 MHz frequency range was considered, but it was decided in 3GPP that re-use of n77 was a more expedient course for incorporating the additional US allocation. The note was therefore modified as follows:
NOTE 12:	In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. 
But this led to a situation where early US FCC certified devices would only operate on 3700-3980 MHz and not on 3450-3550 MHz. Roaming UEs not certified for 3450-3550 MHz in the US might attempt to access that part of the band, but such UE behaviour was not specified so concerns were raised that the gNBs needed to know if the UE was allowed to operate in that part of the band for handovers and CA configuration. To inform the gNB if the UE supported 3450-3550 MHz in the US, a new UE capability was introduced: extendedBand-n77-r16. However, concerns were also raised that a roaming UE that did not indicate extendedBand-n77-r16 might attempt to access 3450-3550 MHz, causing confusion and potentially negative consequences. To prevent a UE that does not indicate extendedBand-n77-r16 from accessing 3450-3550 MHz in the US, a new NS value (NS_55) was created. Where normally NS values indicate additional emissions requirements for a band, in this case NS_55 is used to bar UEs that do not support extendedBand-n77-r16 from accessing 3450-3550 MHz in the US. 
There is a similar situation in Canada, where the initial licensed spectrum was 3450-3650 MHz was auctioned in June 2021 and then 3650-3980 MHz is expected to be auctioned in Early 2023. 
It should be noted that while the UE only supports a part of the band in certain countries, e.g., the US and Canada in the above examples, the UE still shall support the entire band when roaming to other countries to be compliant with 3GPP requirements. 
The root cause of the issue requiring UE band subset support is summarized by the combination of the factors listed below
1. A regional regulator makes an initial frequency allocation of portions/subsets of the 3GPP band, i.e., not including the entire band
2. The region requires UE certification for all UEs operating within the borders of the region.
3. The regional certification only applies to the frequency allocation at the time of certification.
4. The UE must confine its operation to the frequency band for which it was certified.
5. The regional regulator subsequently allocates other portions/subsets of the band [and/or regulations change within the existing sub-bands]. 
6. Newer UEs are certified for both the original allocation and subsequent allocations.

This combination of factors leads to different UEs supporting different subsets of the band. The network needs to be able to distinguish between these different UEs to enable efficient handover and SCell/PsCell activation.


<End of changes>
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