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Introduction
The well-known issue related to the channel bandwidth defined in LTE is that the finite set of channel bandwidth defined in LTE may cause spectrum utilization inefficiency in the case that the available spectrum may be larger than the bandwidth operating from a certain combination of contiguous carrier aggregation [1], therefore the concept of flexible channel bandwidth had been explored in a Rel-14 study item [2], where the flexible bandwidth only applies to the BS side, but not to the UE side. And in RAN4 NR#1 in Spokane, there was proposal to further explore the flexible channel bandwidth concept to both BS and UE in NR for gaining better spectrum utilization efficiency [3].
As a results of intensive discussions in RAN4 NR#1, a way forward was approved for calling for further studies in the industry on this specific topic [1]:
· Companies to study and assess the “pros” and “cons” in supporting flexible channel bandwidth for NR under the following two operation scenarios
1) Maximum bandwidth of UE = X MHz, and base station operated RB utilization = X + Y MHz, where Y >= 0 (in granularity of 1 or more RBs).
2) Maximum bandwidth of UE = X MHz, and base station operates RB utilization = X – Z MHz, where Z could be of granularity of 1 or more RBs.
based on the following aspects
· Spectrum utilization efficiency
· Implementation complexity in both RF and digital baseband sides
· Signaling complexity
· Specifications workload and testing burden
· To consider only contiguous spectrum for single carrier flexible bandwidth. 
In this contribution, we focus on the case where the maximum bandwidth of UE is smaller than that of base station, and discuss the potential issues on the downlink common channels in this case.
Discussion
In an ideal concept of flexible channel bandwidth, a UE can be assigned to any segment of the total channel bandwidth according to its capability and load balance considerations, as illustrated in Fig. 1:

Figure 1. Ideal flexible channel bandwidth
This may require that there should be copies of some downlink channels in each possible segment necessary to initial time and frequency acquisition, cell search and paging, e.g., synchronization channels (SCHs), PBCH, PDCCH common search space etc., which will offset the benefits from the flexible channel bandwidth. Therefore, a feasible way is to define a minimum channel block which contains the necessary physical channels related to initial acquisition, cell search and paging etc, and the minimum channel block must be part of channel segment assigned to each UE, as shown in Fig. 2:
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Figure 2. Minimum channel block
Proposal 1: A minimum channel block should be defined in flexible channel bandwidth containing the necessary physical channels related to initial acquisition, cell search and paging, e.g., SCHs, PBCHs, PDCCH common search space etc, and the minimum channel block must be part of channel segment assigned to each UE.
For PCFICH, it spans to the whole bandwidth in LTE, but in flexible channel width, this may not be the case since a UE might not be able to correctly decode it if so. There are two alternatives to this issue: 1) limit PCFICH in the minimum channel block; 2) change the coding and modulation of PCFICH and mapped to duplicate resource segments, and a UE can decode PCFICH based on either one single segment or multiple segments jointly.
Proposal 2: PCFICH should be either limited in the minimum channel block, or mapped to duplicate resource segments, and a UE can decode PCFICH based on either one single segment or multiple segments jointly.
For CRS sequences, it can be derived once the Cell ID is obtained. The symbol is mapped to the resource element according to the following method defined in [4], in which the total channel bandwidth is used:
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In order to perform demodulation and decoding of the downlink common channels coherently, a UE needs to know exactly the positions and complex values of the reference symbols,  therefore the UE in flexible channel bandwidth should know the total channel bandwidth, and it can only be obtained from decoding MIB with  “downlink bandwidth” referring to the total flexible channel bandwidth.
Proposal 3: “Downlink bandwidth” in MIB should refer to the total flexible channel bandwidth.
Conclusion
Based on the above discussions, we have the following proposals for flexible channel bandwidth in NR:
Proposal 1: A minimum channel block should be defined in flexible channel bandwidth containing the necessary physical channels related to initial acquisition, cell search and paging, e.g., SCHs, PBCHs, PDCCH common search space etc, and the minimum channel block must be part of channel segment assigned to each UE.
Proposal 2: PCFICH should be either limited in the minimum channel block, or mapped to duplicate resource segments, and a UE can decode PCFICH based on either one single segment or multiple segments jointly.
Proposal 3: “Downlink bandwidth” in MIB should refer to the total flexible channel bandwidth.
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[he reference signal sequence 7, (7) shall be mapped to complex-valued modulation symbols ag? used as reference
symbols for antenna port p in slot , according to

aff) =1, o)

where

Jo=6m+(v+ Vi Jmod 6

[0 NP3 #pey
1 £ pefs}

m=01..2-Ngy -1

m'=m+ NPt - NBE

The variables v and vy, define the position in the frequency domain for the different reference signals where v is
givenby
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The cell-specific frequency shiftis given by vy = Vi mod6




