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Introduction
In RAN4 NR#2, one concern was discussed on the feasibility of unification of NW operations regardless of different types of UEs, i.e., types of UEs are transparent to the NW [1] in the wideband operation [2]. The feature may be beneficial to reduce the complexity of gNB implementation, but it may require to allow a TB mapped over multiple CCs (labeled as TB BW) [1].
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]In this contribution, we provide our further considerations from both physical and MAC layer prospective in order to achieve the transparency in the wideband operation. 
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

Fig. 1        One Transport Block (TB) in the wideband operation
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK7][bookmark: OLE_LINK8]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 there is one TB mapped to those PRBs across CC#1/2/3. And  the guard band GBxy between the two adjacent CCs #x and #y contains two parts: 
·  gap between two adjacent CCs: for example, a gap between the nominal CBW of CC#1 and the nominal CBW of CC#2
·  unused edge RBs in between due to non-100% spectrum utilization within each CC.
In order to support that NW is transparent on how the UE receives this scheduled TB (wideband CC or CA),  some aspects from both physical and MAC layer should be considered in addition to the crossing-CC mapping for one TB as pointed out in [1].
Physical layer
We can discuss the requirements from both control and data prospective in order to achieve the transparency in the wideband operation.
For control part, how both sync signals and control resources support the transparency is of interest. 
Since one or multiple sync signals are already allowed in RAN1 [2], so from synchronization point of view, it may support the transparency. 
Considering the efficiency under the much wider bandwidth in NR, a new concept of “CORESET”(COntral REsource SET) is introduced in RAN1 [3]. During random access procedure, a group common CORESET is used by a UE and after being connected, the UE can be configured with a UE specific CORESET via RRC signaling. This may be apparent to CA UEs.
Observation 1: Transparency in the wideband operation may not require additional changes on the control channel design.
For data part, even if zero gap between adjacent CCs is assumed, it is obvious that the guard band between two adjacent CCs is not zero as long as a non-100% spectrum utilization for each CC is allowed and, thus there are always “holes” across boundary of CCs in the view of a CA UE.
Observation 2: There are always “holes” across boundary of CCs in the view of a CA UE as long as a non-100% spectrum utilization for each CC is defined.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]How to treat these “holes” is one of the key issues in the physical design. A simple way may be to notify the CA UE the total length of REs after mapping the TB onto the physical resources, and allow the CA UE to treat these “holes” as punctured in its decoding. Of course, this may introduce a certain performance loss, but it may be acceptable compared with the benefits of this simplification.
[bookmark: OLE_LINK24]Observation 3: Transparency can be facilitated by allowing UE’s awareness of the total length of mapped REs for the TB and performance loss due to the puncturing on the “holes” across the involved CC boundaries.


Fig. 2       Downlink MAC layer structure for CA operation [4]
MAC layer
Fig. 2 shows the downlink MAC layer structure for CA operation. In order to support transparency in the wideband operation, one TB is allowed to be mapped to REs across CCs, therefore there will be only one HARQ entity for all involved CCs instead of multiple HARQ, which means that the current MAC protocol stack should be revised by merging multiple HARQ entities into one HARQ entity for a CA UE. This should be further studied in order to clarify its final impact on MAC layer.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Observation 4: Compared with MAC layer structure in the conventional CA operation, transparency in the wideband operation requires revisions in the MAC layer and further study should be carried on.
Therefore, if we considering the additional standardization complexity and time line, it is very unlikely that Rel-15 can support transparency in the wideband operation.
Proposal 1: Rel-15 does not support transparency in the wideband operation.
Conclusion
Based on the above discussions, we have the following observations and proposals on transparency requirement in the wideband operation in NR:
[bookmark: _GoBack]Observation 1: Transparency in the wideband operation may not require additional changes on the control channel design.
Observation 2: There are always “holes” across boundary of CCs in the view of a CA UE as long as a non-100% spectrum utilization for each CC is defined.
Observation 3: Transparency can be facilitated by allowing UE’s awareness of the total length of mapped REs for the TB and performance loss due to the puncturing on the “holes” across the involved CC boundaries.
Observation 4: Compared with MAC layer structure in the conventional CA operation, transparency in the wideband operation requires revisions in the MAC layer and further study should be carried on.
Proposal 1: Rel-15 does not support transparency in the wideband operation.
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