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1
Introduction 
NR channel bandwidth has been rigorously discussed in the past few RAN4 meetings [1-5]. While a way forward in last meeting was trying to clarify the definition of channel bandwidth and initiate a new terminology called UE maximum bandwidth (UMBW) [5], it seems like the rationale behind the definition of channel bandwidth still needs further clarification, or it would not be straightforward to comprehend the numbers when the physical channel bandwidth/set would be defined. On the other hand, there are other bandwidth related terminologies being used in the past discussions, such as “system bandwidth”, “transmission bandwidth”, and “carrier bandwidth”. How these terminologies are associated to channel bandwidth should also be clarified, or they may cause more confusions down the road. In this contribution, we intend to bring up a list of open questions related to channel bandwidth from both network and UE side of views to facilitate the process in defining the channel bandwidth/set and associated RF requirements in the coming meetings.                        

2
Discussion
2.1 CBW and UMBW
In anticipation of the new frequency ranges with wider contiguous bandwidth and more usage flexibility to achieve better spectrum utilization for NR, a way forward on channel bandwidth related terminology has been intended to define the following two essential terms [5],

Channel Bandwidth (CBW) – Operating contiguous BW supported by gNB (1CC) in which UE is operated.
UE Maximum Bandwidth (UMBW) – Maximum aggregated bandwidth which an NR UE can transmit and/or receive.       
While the definition of CBW and UMBW has been given, it is still not clear what governs these numbers and how would they be specified in the technical specifications. In this regard we would like to raise the following questions for further discussions and clarifications.

Question 1: What governs the CBW?

a. Operator’s contiguous spectrum holding

b. gNB’s single CC handling capability (maximum CBW)

Question 2: How do we define the CBW set in NR?

a. Same approach as in LTE to define a fixed set

b. According to operator’s exact spectrum holding in each different band (may not be a fixed set)
Question 3: If an operator holds a wide contiguous spectrum, would they use it as a single channel (if gNB can support it), or divide it into a few narrower channels?

With regard to UMBW, it is our understanding that this is related to UE’s carrier bandwidth handling capability which needs to be signalled to the network so that gNB can properly schedule the bandwidth resources to the UE.

Question 4: What is the granularity of UMBW?

a. In MHz

b. A fixed set related to CBW

Question 5: Can UMBW be wider than maximum CBW?

Question 6: Would UMBW requirements need to be specified and tested?

In view of the relation between CBW and UMBW, considering the scenario that [400MHz 200MHz] was defined as a CBW set for a particular NR band. If a UE’s UMBW is only 300MHz, it is our understanding that this UE can still operate under 400 MHz CBW at its UMBW, as shown below.
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Figure 2.1-1 A potential NR operation scenario with gNB CBW = 400 MHz and UE UMBW = 300 MHz
Question 7: Since RF requirements would only be defined for CBW at 200 MHz and 400 MHz, while UE cannot be verified against CBW at 400 MHz as its UMBW is only 300 MHz, how can we guarantee that the UE can work properly under this scenario? 

2.2 Other channel bandwidth related terminologies
System bandwidth   
System bandwidth had been mentioned numerous times during the discussions of NR channel bandwidth which however was not defined anywhere in the technical specifications. Some companies commented that the system bandwidth is the same as channel bandwidth. We think it needs to be clarified if system bandwidth would be defined differently than channel bandwidth.    

Carrier bandwidth
Carrier bandwidth was quoted in an approved LS reply to RAN1 titled as “LS Reply on NR minimum carrier bandwidth” [6]. It is our assumption that carrier bandwidth is the same as channel bandwidth, or it needs to be clarified if they were defined differently.

Transmission bandwidth

Transmission bandwidth in LTE is defined as the number of the active resource blocks. It is assumed the same definition would also be used for NR. However, in NR the relation between transmission bandwidth configuration and channel bandwidth could be different from LTE due to different sub-carrier spacing to be introduced.             

3
Conclusion
In this contribution, we brought up a list of open questions on NR channel bandwidth and other related terminologies from both network and UE side of views and seek for further clarifications from RAN4 companies.  
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