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1. Introduction
There was a discussion on the non-CA BC capability reporting, meanwhile further clarification was made for the NR band that is only included in the supportedBandListNR as bellow:
	For the NR band that included in the supportedBandListNR but only included in the supportedBandCombinationList of the RF-ParametersMRDC (e.g. not included in the supportedBandCombinationList of the RF-Parameters), it can be taken as the target SCG of the one step handover (NR to EN-DC), but the network not to assume it to be a NR SA handover target.


However, for the redirection and measurement configuration on the band that only included in the supportedBandListNR, it’s still FFS. 
In this paper we give our analysis on the non-CA BC capability reporting and share our views on the FFS issue.
2. Discussion
In this chapter, we first give a short non-CA BC capability reporting in the LTE, and then further analysis the FFS issue.
In the LTE, there is no CA/DC in the Rel 8/9, the single CC capability was reported separately by the different UE categories (e.g. category 1~5 in release 8/9) and the per band capabilities (e.g supportedBandListEUTRA). When the CA/DC was introduced from Rel10, some CA/DC BC parameters were included in the BandCombinationParameters structure. Then in the later release version, for the UE that has stronger UE capability on single CC (e.g. the UE support 1024 QAM), it reuse the parameters in the BandCombinationParameters. However, there is a description as below on UE reporting non-CA band capability. From this description, we can see that the non-CA capability reporting was not limited by the network requested Bands.
	3> compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message, comprising of band combinations supported by the UE according to the following priority order (i.e. listed in order of decreasing priority):
    4> include all non-CA bands, regardless of whether UE supports carrier aggregation, only:
        - if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or
        - if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and TM10 than implied by the UE category; or
        - if the UE supports TM10 with one or more CSI processes; or
        - if the UE supports 1024QAM in DL;
4> if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports
requestedFrequencyBands:
5> include all 2DL+1UL CA band combinations, only consisting of bands included in
requestedFrequencyBands;


In other words, the UE always report the single CC capability for the supported Band in LTE. Thus the Network can get at least the single CC capability for each supported band. 
Observation 1: In LTE, the single CC capability for the supported Band were always reported, regardless of whether the bands are included in the requestedFrequencyBands or not.
But for the NR, the candidate band combinations were limited to the bands included in frequencyBandListFilter as below, which leads to the UE is unable to report the single CC capability for the bands that supported by UE but not included in the frequencyBandListFilter. 
	1>	compile a list of "candidate band combinations" according to the filter criteria in capabilityRequestFilterCommon (if included), only consisting of bands included in frequencyBandListFilter, and prioritized in the order of frequencyBandListFilter (i.e. first include band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on), where for each band in the band combination, the parameters of the band do not exceed maxBandwidthRequestedDL, maxBandwidthRequestedUL, maxCarriersRequestedDL, maxCarriersRequestedUL, ca-BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;


Observation 2: In NR, the single CC capability reporting was also limited to the frequencyBandListFilter. The UE is unable to report the single CC capability for the bands that supported by UE but not included in the frequencyBandListFilter.
Then some problems were triggered, e.g. the issues discussed in the last meeting on whether the network can handover to a supported band but without any BC capabilities (including single CC capability). Without the single CC capabilities, it’s hard for the network to determine the actions on the band that are included in the supportedBandListNR but not included in frequencyBandListFilter. The remaining FFS issue on the measurement and redirection were also triggered by this limitation. 
Furthermore, for the handover case, if the network want to handover to the band that supported by UE but without any BC capabilities reporting (e.g. the band that is not included in the frequencyBandListFilter), the network has to acquire the related capability first, which may also increase the handover delay. Unless the network has put all of the potential target bands into the frequencyBandListFilter in the preceding UE capability requiring procedure. However, including all of the potential target bands may also increase the UE capability size.
Observation 3: If the network wants to handover to the band that supported by UE but without any BC capabilities reporting (e.g. the band that is not included in the frequencyBandListFilter), the network has to acquire the related BC capability first, which may also increase the handover delay.
Thus we just consider whether we can introduce the same mechanism as the LTE, e.g. Report the single CC capability for each supported band, which is not limited by the frequencyBandListFilter, only for the CA/DC capability, it shall be limited by the frequencyBandListFilter. Note that this modification will not affect the Asn.1, it just requires the UE also report the single CC capability for the band that included in the supportedBandListNR but outside of the frequencyBandListFilter. 
Proposal 1: Ran2 to discuss whether the UE can report the single CC capability for the band that included in the supportedBandListNR but outside of the frequencyBandListFilter.
Companies may argue that if the reporting on the Bands that outside of the frequencyBandListFilter is not allowed at the legacy gNB, there may be some problems for the UE with this modification. But according to our understanding, there is no need for the gNB to do such kind of checking, and if some gNB has done it, we can introduce this optimization from the Rel 16.
Proposal 2: If the reporting on the Bands outside of the frequencyBandListFilter is not allowed by the legacy gNB, this optimization can be introduced from the Rel-16.
If the proposal 1/2 was agreed, the related CR was also provided in [1] [2]. 
Now let’s back to the FFS issue on the measurement and redirection, if the proposal 1 was agreed, there is no need to further discussion the FFS issue on the measurement and redirection. However if not agreed, we need to further discuss the redirection and the related measurement configuration on the band that only included in the supportedBandListNR. 
The redirection is different from the Handover case, for the handover case the target node have to include the UE configuration based on the UE capability during the handover perpetration stage. The redirection just release the UE and provide the redirection info, this info may be set according to the RFSP. From the UE side, if the redirection band is not supported by UE for some reason, the UE can ignore this redirection info or just left it to the UE implementation. If support, the UE can re-acquire the UE capability in the target RAN node. Thus, for the redirection scenario, it can be left to the network implementation. For the measurement, we also don’t see any strong motivation to limit the measurement into the bands that with BC capability reported, we think it can also left to the UE implementation.
Proposal 3: If proposal 1/2 was not agreed, the redirection and the measurement configuration on the band that only included in the supportedBandListNR can be left to the network implementation.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: In LTE, the single CC capability for the supported Band were always reported, regardless of whether the bands are included in the requestedFrequencyBands or not.
Observation 2: In NR, the single CC capability reporting was also limited to the frequencyBandListFilter. The UE is unable to report the single CC capability for the bands that supported by UE but not included in the frequencyBandListFilter.
Observation 3: If the network wants to handover to the band that supported by UE but without any BC capabilities reporting (e.g. the band that is not included in the frequencyBandListFilter), the network has to acquire the related BC capability first, which may also increase the handover delay.
Proposal 1: Ran2 to discuss whether the UE can report the single CC capability for the band that included in the supportedBandListNR but outside of the frequencyBandListFilter.
Proposal 2: If the reporting on the Bands outside of the frequencyBandListFilter is not allowed by the legacy gNB, this optimization can be introduced from the Rel-16.
Proposal 3: If proposal 1/2 was not agreed, the redirection and the measurement configuration on the band that only included in the supportedBandListNR can be left to the network implementation.
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