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1. Introduction
In RAN4#80 a proposal to leverage contiguous spectrum allocations by defining a single very wide channel instead of using carrier aggregation was presented [1]. A way forward that captured some aspects to be studied in order to check the feasibility of this proposal was agreed [2]. In this paper we present a preliminary analysis of some of these issues.
2. Discussion
The basic concept of the proposal is shown in Figure 1. All the contiguous spectrum used by an operator in a single band is operated as a single channel and different UEs use different subbands depending on the bandwidth they support. The operation of each UE(UL/DL control and data) should be confined to the bandwidth it supports. 
The discussion below focuses on RAN4 aspects of this proposal. It is assumed that the access scheme, capability exchange, subband assignment, etc are possible and will be studied by other working groups (RAN1/2). From a RAN4 point of view, it is assumed that the UE can operate within this bandwidth and has established a link with the gNB. Below we discuss several aspects that were identified in [2]. 
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Figure 1. Wide channel operation with UEs supporting different bandwidths.

One of the advantages of this approach introduced in [1] was a simplification of the UE capability signaling compared to the current CA approach. This simplification would come from the fact that there is a single bandwidth instead of having multiple combinations for intra-band contiguous CA. However, most likely the bandwidth capability will be related to the features that the UE supports in this bandwidth, and, as such, a UE might advertise multiple sets of capabilities for different bandwidths. For example, a UE might support 200MHz with 4Rx(4 layer MIMO) or 400MHz with 2Rx(2 layer MIMO). This is similar to how different UE features relate to the number of CCs supported and different CA combinations. Whether this wide channel approach will simplify the capability signaling needs more study.

Observation 1: UEs could advertise different capability sets for different bandwidths, whether capability signaling can be simplified compared to a CA framework should be further studied. 

Current CA framework allows the UE to support different numbers of CCs in UL/DL and implicitly, different UL/DL bandwidths can be supported. In order to provide the same kind of flexibility, this wide channel approach should also allow the possibility that UEs support different UL/DL bandwidths as UE2 in Figure 1. It should be further discussed whether the center of both UL/DL has to be aligned or not.
Observation 2: UEs should be allowed to support different UL/DL bandwidths.

From a bandwidth support point of view, the CA approach allows some flexibility in terms of the number of RF chains use, the bandwidth of each chain and how this is mapped to CCs. In order to allow implementation flexibility it should be further studied what is the impact of supporting a wide channel bandwidth with multiple RF chains in both DL and UL as shown in Figure 2. One of the advantages of the wide channel approach seems to be that the guardband between CCs that is needed in CA is not needed anymore and the spectrum efficiency can be improved.
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Figure 2. Wide channel supported with multiple RF chains.

Observation 3: The impact of supporting a wide channel with multiple RF chains should be investigated.

For the DL, the impact would most likely be at the boundary between the RF chain. It should be studied whether there would be some loss in SNR and whether some relaxations in terms of demod requirements are needed or not. 

For the UL, the impact is likely to be much bigger than the DL case. If multiple RF chains are used, it is unlikely that it would be possible to generate a waveform contiguous in frequency spanning multiple chains. In the previous RAN1 meeting, it was agreed that DFTS-OFDM will be supported in UL. The frequency allocation for this waveform will have to be confined to a single RF chain. As such, the gNB scheduler would have to be aware of the UE’s RF configuration (or contiguous bandwidth support) so some UE capability signaling containing certain details about the UE architecture would be needed. In the case of an OFDM signal for UL, phase continuity between different RF chains could be difficult to maintain so channel estimation at the gNB might be impacted if the discontinuity boundary is not known.

For the UL, if the bandwidth of an RF chain becomes very wide there would be other aspects that require further investigation. Tx EVM will suffer some degradation caused by the frequency selectivity of RF components and increase in overall noise power (scales with bandwidth, with CA approach would be per CC). The impact that this would have on the UL waveform and how this relates to a UL CA approach require further study.
Observation 4: Impact of a very wide bandwidth RF chain on UL waveform should be studied. 
3. Conclusion
In this paper we briefly analysed some issues related to the wide channel support proposal [1]. Based on our analysis, we make the following observation that should be considered in analysing the feasibility of the proposal:

Observation 1: UEs could advertise different capability sets for different bandwidths, whether capability signaling can be simplified compared to a CA framework should be further studied.
Observation 2: UEs should be allowed to support different UL/DL bandwidths.
Observation 3: The impact of supporting a wide channel with multiple RF chains should be investigated.

Observation 4: Impact of a very wide bandwidth RF chain on UL waveform should be studied. 
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