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Introduction
CA BW class was discussed in Ran4#85 Reno. Way forward was approved [1] together with TPs for TR [2] and TS [3]. Only agreement was we will use “C” to note two CCs. 


Discussion

RAN2 has agreed to communicate UE capabilities independently for baseband and RF [4]. The baseband capabilities are a list of configurations, each including the number of component carriers the UE can process in total, there bandwidth classes, in addition to potential other parameters, such as numerologies, number of layers, etc that are still being defined. The RF capability is a list of band combinations along with the corresponding bandwidth classes, and other potential RF related parameters. 
Using the LTE approach to communicate the UE capabilities would result in very long list of band combinations. The proposed RAN2 approach results in smaller lists that are more manageable. However, the burden falls on the  network to combine BB and RF capability together to figure out the UE’s capabilities. 
One common element between the baseband and the RF list is the CA BW class, which has not been defined for NR. RAN2 is waiting for RAN4’s input on the best way to define the CA BW Class.

The intention of the CA BW class is to have a simple notation and communication on what is the intended deployment and UE capability for specific band and band combination explicitly stating numbers of CC’s and their bandwidths. In LTE, this resulted in the bandwidth classes including information on the number of carriers.

To build up to the conclusive notation for NR, first we need to consider RF capability and notation, and the intended use in RAN2
If we assume that all contiguously located CC’s are processed with same RF chain, the only capability that needs to be considered is to the aggregate bandwidth. This assumes CC’s PSDs are close to each other and symbol boundaries are coincident to allow gain state changes.

Observation1: The link between BB and RF capabilities is simply the channel bandwidth per band. In case of intra-band CA, the bandwidth is repeated as a second entry, as is done today for LTE.

BB capability would be number of CCs and their maximum aggregated bandwidth. i.e. contiguous intra-band CA would be denoted with (BWTotal, CCMax), the repeated RF parameter would the bandwidth.  Inter-band or intra-band contiguous of 2CA would be denoted by [(BWTotal, CCMax), (BWTotal, CCMax)] 
If BB capabilities as shown above will not refer to RF capabilities or to the bandwidths of the individual carriers, each CA combination is defined for superset of all BW combinations of all CA combinations. Side effect of RAN2’s signalling agreement is that UE has to support every configuration defined by baseband combination when RF supports is less than or equal the RF bandwidth signalled in the BB capabilities.
Observation 2: RAN2 signalling design makes signalling of individual BW combinations for each CA configuration impossible. 
To avoid the situation where requirements and UE support for every CA configuration must be defined for superset of all CA configuration BB capabilities, RAN4 must define CCs and BWs combinations for each CA configuration explicitly in 38.101.  
Proposal 1: CA bandwidth configurations will be written in to 38.101 explicitly 

For example BW combinations can be defined as follows:
Table 1 Applicable CA configurations

	CA configuration
	Applicable BW configurations

	CA_n1(40, 2)-n78(100,5)
	n1: (40), (20,20), (10,30), (10,10), (15,10), … (5,5)
n78: (100), (50,50), (20,20,20,20,20), 


So when UE signals an RF capability of 100 MHz for n78 and BB signals capability of 100 MHz and maximum number of CCs for that band, requirements for explicitly requested combinations would be written in to 38.101 for CA configuration associated with n78.
The problem with this approach is that CA combination handling then becomes release dependent. If new combinations are added later and BB signals supports for every possible permutation of CC bandwidths for UE and CA configuration dependent RF signalling only defines support for the maximum RF BW for that CA configuration, UE has no means to inform network it is no compliant with the new BW combination for that CA configuration.

Proposal 2: CA configuration support in 38.101 is release dependent and all BW combinations for each CA configuration are listed explicitly.  
With the recent plenary agreement [5], it could be argued that CA is not needed below 100 MHz for Rel-15 but as we did see with the introduction of LTE CA BW class B, the need may appear. For example, existing allocated spectrum to operators is seldom near the 100 MHz mark and spectrum sometimes get rearranged.
Observation 3: With the observations and proposals, we did not find a good reason to define CA BW class at all. 
Regarding MIMO capability signalling, in RAN4#85 an LS to RAN2 with 2 options for the signalling of MIMO layer capabilities was agreed (R4-1714257). We reiterate that Option 2 should be adopted. This restriction needs to be signalled only in cases when the RF architecture is such that some bands share one or more antennas and is enough to cover all the practical constraints. Option 2 will greatly reduce the signalling overhead compared to Option 1.
Conclusion
We discussed CA BW class and signalling of CA and BWs of CCs in CA configurations. We made three obervations:
Observation1: The link between BB and RF capabilities is simply the channel bandwidth per band. In case of intra-band CA, the bandwidth is repeated as a second entry, as is done today for LTE.

Observation 2: RAN2 signalling design makes signalling of individual BW combinations for each CA configuration impossible. 

Observation 3: With the observations and proposals, we did not find a good reason to define CA BW class at all. 

And made two proposals

Proposal 1: CA bandwidth configurations will be written in to 38.101 explicitly 
Proposal 2: CA configuration support in 38.101 is release dependent and all BW combinations for each CA configuration are listed explicitly.  
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