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1	Introduction
In RAN4 NR AH#3, the group discussed a proposal for a CH BW threshold that a UE shall support in a single CC configuration. [1] This was based on the agreement in the meeting prior the ad-hoc, RAN4#84, where an agreed WF for the UE mandatory CH BW states “RAN4 should agree some threshold value for which BW’s should be supported by single CC configuration.” [2] 

The meeting could not agree or discuss the proposal further as there were other channel bandwidth related discussions open, as well as some concern on the topic. 

This contribution provides further observations to this proposal [1] comparing the two options for LTE re-farming bands:
1) No threshold 		-> 	Open to UE implementation if CH BWs are supported by single CC or by CA per band configuration
2) X MHz threshold 	-> 	UE shall support CH BWs by single CC configuration up to X MHz per band

2	Background
The earlier proposal [1] was to agree that UEs need to support CH BWs up to 50MHz in single CC according to the CH BW support per operating band. 

The following observations were made in this proposal [1], which are still valid in this contribution:
Spectrum Utilization related
· From UE point of view, if CC based SU is used with aggregated channel bandwidths up to 50 MHz, compared to single CC the utilization drops in a level of 2% in 15 kHz SCS, but has a significant drop in 30 kHz and 60 kHz SCS. 
· From system point of view, the wideband SU needs to be the same regardless of how the UE definition is decided. 

More generic on UE UL capacity, deployment conditions, market fragmentation 
· Before agreeing the UE implementation can support different channel bandwidths via CA, the capability needs to ensure enough capacity on the UL, any band specific deployment conditions, and avoid any market fragmentation. 
· Selecting a reasonably wide UE single carrier CH BW support per band, at least 40 or 50 MHz, would allow progress, flexibility, and more straightforward testing.

The discussion at RAN4 NR AH#3 brought up concerns in increase to UE complexity and testing. Also, spectrum utilization (SU) had not been finalized and it was stated the CH BW related discussion should be finalized first.
So far, there has not been any specific details about the device complexity, nor the testing cost, presented that would directly relate to this topic. I.e. UE’s CH BW support with ‘single CC’ vs. ‘CA’. Here we make a few observations to this comparison assuming no threshold is specified and it is a UE capability. 
Core requirements (RAN4)
· Single carrier and CA requirements for all permutations of CH BW combinations can be specified with additional effort. Compared to single CH BW requirements up to a threshold, TS 38.101-1 needs to provide CA requirements with agreed CH BW combinations to allow the flexibility without any threshold. However, the exact benefits of this flexibility to the UE implementation have not been brought up yet

Conformance requirements (RAN5)
· For any given CH BW, RAN5 is required to specify both single carrier and CA test requirements
· For any given core requirement (e.g. maximum output power), the test case must contain both single carrier and CA test requirements 
· RAN5 cannot assume any given CH BW support per band
· Any test case’s test requirements need to account for all possible UE CH BW capabilities, irrespective of single CC or CA. This in effect means the following:
· Test case test time is unknown, since UE CH BW support can vary
· Test configuration cannot assume the UE supports certain CH BWs, therefore, the selection cannot be generic as it is in LTE
· Test point coverage need to be wider, since the CH BW support per band is unknown 
· In LTE, the CA test points are very limited due to the single carrier testing coverage. In NR, this would not be possible if the CH BW support is not assumed with single carrier 

· Test point selection is normally done by selecting the worst cases across the selected capability per band. This would not be possible to specify in NR, since there would be multiple CH BW capabilities per band and the selection would need to be done across all the single carrier and CA requirements
 RAN5 testing time is likely to increase
 Specified test points would increase 
 Test system implementation would need to support higher number of test configurations
Observation 1: If no threshold is selected, RAN5 is required to re-design the existing approach to test point selection, including combining CA test requirements with single carrier requirements. 
Observation 2: If no threshold is selected, the testing time would likely increase compared to LTE, as well as the test system implementation complexity 
Device Applicability
The applicability of the device is important in the organizations using 3GPP specifications, such as GCF and PTCRB, which are providing device certification schemes based on 3GPP. Except for OTA, normally it is RAN5, who serves and liaise with these forums, but in this regard it should be noted on high level that:
· The WIs in these certification forums need to account for all possible CH BW permutations, because these cannot be UE CH BW capability specific
· The test system implementation needs to implement all possible CH BW permutations, including all specified test points, because these cannot be UE CH BW capability specific
· Unless exceptions are used, the validation, i.e. verification of these tests, require enough devices that would cover all the possible test points before these tests can officially be used 

Observation 3: Applicability is not specifically RAN4 responsibility, but providing a Rel-15 conformity of a NR UE will be more complex unless a certain basic CH BW set support is guaranteed.
Considering the open discussion from RAN4 NR AH#3 and the discussion points [1] of 
· Spectrum utilization (which still holds, even if the number of RBs would change) 
· UL BW support and asymmetricity
· Market fragmentation
· NR should be able to support higher CH BWs by default
RAN4 should define a minimum CH BW all UEs shall support by single CC configuration per operating band. And to ensure a basic NR feature set is supported, including the requirement for at least or more than 90% spectrum utilization (which is not met in the current way CA SU is calculated), it should be at least 40 MHz or 50 MHz. 
Proposal: RAN4 to define a CH BW threshold of 40 MHz or 50 MHz for any LTE re-farming band, which UEs shall support by single CC configuration 

3	Conclusions
Observation 1: If no threshold is selected, RAN5 is required to re-design the existing approach to test point selection, including combining CA test requirements with single carrier requirements. 
Observation 2: If no threshold is selected, the testing time would likely increase compared to LTE, as well as the test system implementation complexity
Observation 3: Applicability is not specifically RAN4 responsibility, but providing a Rel-15 conformity of a NR UE will be more complex unless a certain basic CH BW set support is guaranteed.
Proposal: RAN4 to define a CH BW threshold of 40 MHz or 50 MHz for any LTE re-farming band, which UEs shall support by single CC configuration 
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