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Background
A new SID was approved in RAN#89e [1] where several approaches need to be evaluated to meet industry demand. In this paper, we share our view on several proposals.
Discussion
Evaluation of using a larger channel bandwidth than a licensed bandwidth
It has been proposed and discussed that using a larger channel bandwidth than an operator holding licensed bandwidth [1]. An example is illustrated in figurure 1 where 37 MHz is an operator holding licensed bandwidth and 40 MHz is the next wider 3GPP channel bandwidth. This is like a BWP operation and 3GPP does not define a separate requirement. As a new dedicated filter is not implemented for 37 MHz, the spectrum emissions likely fail regulartory requirments due to weak emission suppression at the edges.



   
Figure 1. An example of using a wider channel bandwidth, i.e., 40 MHz, than a licensed bandwidth, i.e., 37 MHz. (left) The licensed bandwidth is located in the middle of the wider channel bandwidth. (right) The licensed bandwidth is aligned at one of the edges on the wider channel bandwidth.

Given the situation above, the only viable option seems RB scheduling restriction on the channel bandwidth edges to comply with regulartory requirements. In this case, reduced spectrum utilization is expected.
Observation #1: RB scheduling restricion on channel edge(s) is required to comply regulartory requirements. 
 
Evaluation of using a overlapping channel bandwidths (from both UE and network perspective)
· Overlapping channel bandwidth from network perspective
To describe the situation, let’s use the same example above where operator licensed spectrum is 37 MHz and gNB uses the next wider channel bandwidth, i.e., 40 MHz. gNB can schedule multiple UEs, i.e., two UEs in this example. Since there is no dedicated channel filter, the network still faces the same situation where emissions likely fail regulartory requirements. To comply with the regulartory requirements, gNB may need to restrict RB scheduling at the channel edges. In summary, the situation is similar as the case where using a larger channel bandwidth than a licensed bandwidth above but network could increase spectrum utilization. Figure 2 illustrates the example.



Figure 2. Overlapping channel bandwidth from network perspective without defining a dedicated channel bandwidth

Observation #2: RB scheduling restriction on channel edge(s) is still required in an overlapping channel bandwidths from network perspective, to comply with regulartory requirements.
Observation #3: Even with RB scheduling restriction, overlapping channel bandwith from network perspective could have a benefit to utilize an operator holding spectrum.

One additional aspect to consider is SSB bandwidth. NR can place SSB anywhere in a channel but it should be larger than 20 RBs which is corresponding to 3.6 MHz and 7.2 MHz with 15 kHz and 30 kHz SCS, respectively. Therefore, the overlapping channel bandwidth still has an applicability limitation. As an example, to support 7 MHz with two overlapped 5 MHz channel bandwidths, there should be 3 MHz spectrum overlap and one of two channel bandwidths end up with 2 MHz unoverlapped spectrum which is smaller than the SSB bandwidth 3.6 MHz. Similarly, to support 13 MHz, 10 MHz and 5 MHz should be used where one of unoverlapped spectrum is still less than 3.6 MHz SSB bandwidth. Figure 3 illustrates this case.



Figure 3. Example of an unoverlapped spectrum is smaller than SSB bandwidth

Observation #4: Unoverlapped channel bandwidth should be larger than SSB bandwidth, i.e., 3.6 MHz and 7.2 MHz with 15 kHz and 30 kHz SCS, respectively.
 
· Overlapping channel bandwidth from UE perspective
Overlapping channel bandwidth requires certain baseband processing power and this can be dynamically changed. Considering UE processing capability, we assess it is difficult UE to stitch two CCs to meet a single requirement unlike gNB and requires more implementation complexity compared to defining a dedicated channel bandwidth.

Observation #5: Overlapping channel bandwidth from UE perspective requires more implementation complexity compared to defining a dedicated channel bandwidth.
Summary
In this paper, we evaluated the several approach to achieve a new channel bandwith without defining a dedicated channel bandwidth. The following observations were made –
Observation #1: RB scheduling restricion on channel edge(s) is required to comply regulartory requirements. 
Observation #2: RB scheduling restriction on channel edge(s) is still required in an overlapping channel bandwidths from network perspective, to comply with regulartory requirements.
Observation #3: Even with RB scheduling restriction, overlapping channel bandwith from network perspective could have a benefit to utilize an operator holding spectrum.
Observation #4: Unoverlapped channel bandwidth should be larger than SSB bandwidth, i.e., 3.6 MHz and 7.2 MHz with 15 kHz and 30 kHz SCS, respectively.
[bookmark: _GoBack]Observation #5: Overlapping channel bandwidth from UE perspective requires more implementation complexity compared to define a dedicated channel bandwidth.
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