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Introduction
In RAN4 NR#2, a way forward was agreed on further clarification on the wideband operation [1]:
· Companies are encouraged to provide the analysis in RAN4#84 regarding the following issues.
·  Spectrum Utilization in wideband operation
· What is the spectrum utilization (or transmission bandwidth) in aggregated bandwidth?
· Is it the same as the single channel bandwidth? 
· What is the spectrum utilization for the aggregated bandwidth more than the maximum channel bandwidth?
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]In this contribution, we provide our analysis and understanding on the issues in the wideband operation from BS view, and propose that spectrum utilization in wideband operation is the same as that of the wideband CC. In addition, whether or not a single set of intra-band contiguous CCs will depend on the final physical layer design, therefore we also propose an LS to RAN1 on the feasibility of simultaneously supporting different sets of intra-band contiguous CCs in the physical layer design, e.g., reference signal etc.
Discussion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The introduction of the wideband operation enables the possibility that different UEs may have different views on the channel arrangement at the same time [2], which differs from the fact that conventionally all UEs within the same BS have the same understanding on the channel arrangement in LTE/UMTS/GSM: 
· Some UEs (labeled as wideband UE) understand the whole concerned bandwidth as a wideband CC
· At the same time, other UEs (labeled as CA UE) may understand the whole concerned bandwidth as a set of intra-band contiguous CCs with CA
Naturally this will trigger the issues on spectrum utilization as listed in Section 1 and Fig. 1:

Fig. 1        spectrum utilization in the wideband operation
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the example shown in Fig. 1, there are four CCs in the set supported by CA UEs with the corresponding transmission configurations NRB_1 , NRB_2, NRB_3  and NRB_4 respectively. And for wideband UEs, the transmission configuration is NRB_wb. These guard-bands are possibly involved in defining the spectrum utilization in the wideband operation:
· For wideband UEs
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK3][bookmark: OLE_LINK4]GBWB_low:  the guard band at the lower edge
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14]GBWB_high:  the guard band at the higher edge
· For CA UEs,
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]GBCA_low:  the guard band at the lower edge of the lowest CC
· [bookmark: OLE_LINK17]GBCA_high:  the guard band at the higher edge of the highest CC
· GBxy:  the guard band between the two adjacent CCs #x and #y
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK18][bookmark: OLE_LINK19]Apparently, the guard band between two adjacent CCs can be scheduled to the wideband UEs, therefore it plays no impact while only the edge guard bands GBWB_low / GBWB_high / GBCA_low / GBCA_high should be taken into account in defining the spectrum utilization in the wideband operation.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Observation 1: The guard band between two contiguous CCs plays no impact while only the edge guard bands should be taken into account in defining the spectrum utilization in the wideband operation.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]From the implementation prospective, the size of edge guard band is higher for a wider channel bandwidth, for example, in 50MHz channel bandwidth with SCS 15kHz, the edge guard band is 700kHz, while it is 250kHz for a 5MHz channel bandwidth. This means that GBWB_low is larger than GBCA_low , and GBWB_high is larger than GBCA_high. 
If we use the less stringent value in the wideband operations, this may lead to a higher spectrum utilization than that in the single wideband CC, and will be dependent on the bandwidth choices of the two edge CCs, so different values should be specified from standardization prospective. A simpler way is to use the more stringent value in the wideband CC, then there will be a single value. Of course it will reduce the number of usable RBs on the two edge CCs, but it is purely a scheduling issue. Therefore we propose to apply the same spectrum utilization of the wideband CC in the wideband operation.
[bookmark: OLE_LINK24]Proposal 1: The same spectrum utilization of the wideband CC is applied in the wideband operation.


Fig. 2        multiple CC sets in wideband operation
Fig. 2 shows another issue, that is, whether or not multiple sets of intra-band contiguous CCs should be supported at the same time. This may happen since UEs with different capabilities may exist in the same BS. In case multiple sets are supported at the same time, some CA UEs may understand the whole bandwidth as set #1, while other CA UEs may understand as set #2. This might impose different impact on the final physical layer design; therefore, we propose RAN4 send an LS to RAN1 on this issue as shown below:
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Proposal 2: RAN4 sends an LS to RAN1 on the feasibility of simultaneously supporting multiple sets of intra-band contiguous CCs in the physical layer design, e.g., reference signal etc
Conclusion
Based on the above discussions, we have the following observations and proposals on defining spectrum utilization in the wideband operation in NR:
[bookmark: _GoBack]Observation 1: The guard band between two contiguous CCs plays no impact while only the edge guard bands should be taken into account in defining the spectrum utilization in the wideband operation.
Proposal 1: The same spectrum utilization of the wideband CC is applied in the wideband operation.
Proposal 2: RAN4 sends an LS to RAN1 on the feasibility of simultaneously supporting multiple sets of intra-band contiguous CCs in the physical layer design, e.g., reference signal etc
References
R4-1706927, “Further clarification on the aggregated wideband operation”, Nokia, Alcatel-Lucent Shanghai Bell
R1-1706615, “LS on Wideband Operating Options”

