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Introduction
At RAN4 #80bis meeting, new concept of definition of channel bandwidth for NR was discussed in [1]. In the new concept, channel bandwidth can be determined based on allocated spectrum frequency size and/or BS capability. A UE dealing with this concept has to camp on the determined channel bandwidth regardless of the width while the UE has to informs its maximum transmission/reception bandwidth capability of NW. The concept is quite similar to that of eMTC under a certain fixed channel bandwidth. This, concept, however, allows to flexibly use a channel bandwidth as well. In order to further study the new concept, a way forward [2], where the following aspects are captured, was agreed. In this contribution, we provide our preliminary analysis on specification impact of the new concept from view point of UE RF requirements.
	Agreed WF in [2]
· Study the specification impacts of defining transmission bandwidth configuration as a variable and channel bandwidth as a function of transmission bandwidth configuration. 
· Study the specification impacts of introducing UE capability on the maximum transmission and reception bandwidth/resource blocks.
· Study both Symmetric UL/DL capability and Asymmetric UL/DL capability
· Study both per band UE capability and per UE capability
· Other aspects are not precluded
· Study how an ultra-wideband single carrier can be supported from BS viewpoints.
· Study how the guard band are derived for BS and UE, in particular whether guard bands can be derived in proportion to transmission BW configuration like LTE or a fixed value.
· Study and conclude the approach to leverage an ultra-wideband spectrum by comparing the new concept of defining channel bandwidth for a NR carrier to intra-band contiguous CA.
· Study both implementation complexity perspective and system performance perspective.
· Other aspects are not precluded.


Discussion
Before studying specification impact of new concept of definition of channel bandwidth for NR discussed in [1], we share the advantage of this concept by comparing the current LTE CBW and associated transmission bandwidth configurations. In LTE, six sets of CBWs are defined (i.e. 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz). In order to accommodate different CBW not covered the above six, we have to combine multiple CBWs, i.e. carrier aggregation. Although CA enables us to utilize an additional new CBW by aggregating some of the CBWs, since each CBW includes guard bands at the edges the BW, the aggregated CBW includes some not available frequency range if intra band contiguous or non-contiguous  CA is used. For instance, Intra band contiguous CA of 20MHz + 20MHz Channel bandwidths includes 2MHz of non-available spectrum in the centre of the aggregated CBW on top of the 2MHz at the edges of it.
Observation 1: For other than six sets of CBWs, we have to combine multiple CBWs, which include some not available frequency range due to guard bands.

In terms of UE RF specification, most of requirements for LTE are specified for each CBW. In addition, requirements of CA are specified for each CA configuration and most of them are specified for each CBW combination supported by the CA configuration. In addition, the current specification requires the UE to verify all requirements specified for bands comprising a CA configuration and the CA configurations supported by the UE. Since the number of CBW combinations rapidly increases according to the number of component carriers, the current specification manner significantly makes specification work load and the UE testing time increased.
Observation 2: Current specification manner significantly makes specification work load and the UE testing time increased.
For example, band 41 has 4 CBWs. CA_41C has 4 bandwidth combination sets and has total 23 CBW combinations. In addition, CA_41D has 16 CBW combinations as illustrated in figure 1. If a UE utilizes 60GHz BW in band 41, the UE has to supports CA_41D. This means that the UE has to support all 43 CBWs and CBW combinations.  In this case, in principle, the UE has to pass 4 sets of test cases for band 41, 23 sets of test cases for CA_41C, and 16 sets of test cases for CA_41D (Total 43 sets of test cases). If the UE utilize more than 60GHz BW, we have to specify additional new CA configuration(s).
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Figure 1: CBW and CBW combination for band 41, CA_41C, and CA_41D in current specification manner.

The new concept of definition of channel bandwidth for NR discussed in [1] can resolve the above cumbersome situation, we believe. In the new concept, channel bandwidth can be determined based on allocated spectrum frequency size and/or BS capability. A UE dealing with this concept has to camp on the determined channel bandwidth regardless of the width while the UE has to informs its maximum transmission/reception bandwidth capability of NW. Note that definition of the capability is FFS (e.g per UE or not). The concept is quite similar to that of eMTC under a certain fixed channel bandwidth. This, concept, however, allows to flexibly use a channel bandwidth as well.
In order to explain the advantage of this concept, we consider the same situation that a UE utilizes 60GHz BW in band 41. Since transmission BW configuration does not depend on CBW in this concept in this concept, what we have to do is only to specify one CBW as illustrated in figure 2. In addition, if we can specify requirements being scalable to transmission BW configuration and/or CBW, a UE may not be required to take test cases for each transmission BW configuration and/or CBW. This means that this concept allows to flexibly use a CBW without significant increase of specification work load and UE testing time.
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Figure 2: CBW for band 41 in new concept.
Observation 3: The new concept allows to flexibly use a CBW without significant increase of specification work load and UE testing time.

Next, we study the impact of the new concept on UE RF specification. In contrast to LTE, transmission BW configuration does not depend on CBW in this concept. Thus we have to study specification impact taking into account following four aspects. 
Firstly, some requirements would mainly depend on transmission BW configuration. For example, reference sensitivity would be involved in this category. Current requirement of reference sensitivity is derived as below.
REFSENSE = thermal noise + NF + SNR + IM – diversity gain + band dependent relaxation 
Thermal noise depends on transmission BW configuration and it is proportional to transmission BW configuration. Thus the reference sensitivity would be able to be scaled to transmission BW configuration. It should be noted that reference sensitivity requirements for small BW such as 1.4 MHz may not be proportional to transmission BW configuration because the impact of thermal noise would be relatively small. Hence the impact of IM2 may have to be considered to derive the final value as we did for LTE.
Secondly, some requirements would mainly depend on CBW. For example, frequency offset of SEM would be involved in this category. SEM consists of several steps of spectrum emission limits in accordance with frequency offset from the edges of the CBW and the boundaries of the steps between different spectrum emission limits would depend on frequency where intermodulation distortion occurs, which have been  mainly determined by CBW since it was assumed that the LO is placed at the centre of the CBW. 
Thirdly, some requirements would depend on both transmission BW configuration and CBW. For example, A-MPR would be involved in this category. 
Finally, both transmission BW configuration and CBW would not have large impact on some requirements. For example, MOP requirements can be specified regardless of both transmission BW configuration and CBW, although difficulty in satisfying MOP requirements may depend on transmission BW configuration and/or CBW.

Proposal 1: Identify whether each requirement is impacted by the following aspects:
· Transmission BW configuration, 
· CBW,
· Combination of the two or 
· None (of the aspects) 
Proposal 2: Study how each requirement is impacted by the identified aspect in proposal 1

Conclusion
At RAN4 #80bis meeting, new concept of definition of channel bandwidth for NR was discussed in [1]. In the new concept, channel bandwidth can be determined based on allocated spectrum frequency size and/or BS capability. A UE dealing with this concept has to camp on the determined channel bandwidth regardless of the width while the UE has to informs its maximum transmission/reception bandwidth capability of NW. The concept is quite similar to that of eMTC under a certain fixed channel bandwidth. This, concept, however, allows to flexibly use a channel bandwidth as well. 
In this contribution, we provided our preliminary analysis on specification impact of the new concept from view point of UE RF requirements. Our observations are as below:
Observation 1: For other than six sets of CBWs, we have to combine multiple CBWs, which include some not available frequency range due to guard bands.
Observation 2: Current specification manner significantly makes specification work load and the UE testing time increased.
Observation 3: The new concept allows to flexibly use a CBW without significant increase of specification work load and UE testing time.
Based on the above observations, our proposals are as below:
Proposal 1: Identify whether each requirement is impacted by the following aspects:
· Transmission BW configuration, 
· CBW,
· Combination of the two or 
· None (of the aspects) 
Proposal 2: Study how each requirement is impacted by the identified aspect in proposal 1
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