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1. Introduction
A study item on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths was approved in RAN#89E [1]. The objectives of this study item are provided as follows:
	The objectives of this study item are:

1) Identify operator licensed channel bandwidths in FR1 that do not align with existing NR channel bandwidths. 

i. Only licensed spectrum wider than 5 MHz to be considered in this SID.

ii. Spectrum block of 33MHz in n28 require further investigation since there is dual duplexer assumption (2x30MHz) for this band.

2) Evaluate the potential use of larger channel bandwidths than operator licensed bandwidth, including the impacts on regulatory emission requirements/UE output power implications and UE ACS/blocking impacts depending on the guard band and the SCS.

3) Study the use of overlapping UE channel bandwidths (from both UE and network perspective) to cover operator’s license spectrum for both UL and DL, and if new gNB channel bandwidths are needed. 

NOTE:
For all considered solutions, new (dedicated) channel filters (e.g. non-integer-multiples of 5MHz) are not considered for the UE and not prioritized for the gNB.
4) Identify operator licensed bandwidths that are not compatible with the use of techniques like overlapping UE channel bandwidths. Every proposed method shall be summarized with respect to whether all considered spectrum scenarios are supported or whether there are specific limitations. Some limitations for a specific method shall not disqualify such method if there is a trade-off between flexibility and implementation challenges.

5) Study the complexity and efficiency of adding new channel bandwidths vs. using other including testing aspects.

6) Generic solution(s) should be intended as much as possible, with priority should be given to approaches that avoid the introduction of new channel BWs on the UE side. Proprietary solutions if proven relevant should not be precluded. Spectrally efficient methods providing a fine channel bandwidth granularity as well as low to moderate guard band width and signalling overhead should be preferred

7) Impact on RAN1 and RAN2 should be considered and minimized

8) For any considered solution, UEs not supporting such solution (both legacy and new UEs) should be able to use the next lower supported channel bandwidth in the UL and DL without implications. 

9) Impact (if any) on RAN4 requirements should be identified for the preferred solutions.




In RAN#97 meeting, the general aspects for irregular bandwidth and overlapping channel bandwidth were discussed. A WF was noted [2] and some guidance were captured further discussion.
In this contribution, we discuss the general aspects for irregular bandwidth and provide our views.
2. General aspects for irregular bandwidth

Issue 2-1: Step size for irregular bandwidths for study (last meeting discussion)
· Option 1: Confirm agreement on the following:

· Generic solution(s) would be prioritized.  Generic solution(s) may not require definition of bandwidth granularity.

· Study solutions which consider bandwidth inputs should consider integer 1 MHz bandwidth granularity up to 13 MHz.

· 33 MHz not to be considered for n28. 30 MHz should be used instead.

· New irregular bandwidth requests to be studied must be approved at the RAN plenary.
According to the latest SID, following channel bandwidth have been requested so far. 6MHz was newly introduced in RAN#90E meeting compared to the SID agreed in RAN#89E. 

	Band (s)
	Channel Bandwidth(s)

	n5
	7, 11, 12.5 MHz

	n12
	6, 12 MHz

	n26
	7 MHz

	n28
	13, 33 MHz

	n29
	6, 11 MHz


It can be predicated that more irregular bandwidths that are not multiple of 5MHz will be requested in the future. Also, according to the SID, generic solution(s) should be intended as much as possible, with priority should be given to approaches that avoid the introduction of new channel. For generic solution (s), the definition of step size of irregular bandwidth is not required. Hence, no restriction should be added on the bandwidth granularity. 
And the target of generic solutions design is for future proof and applicable for all the irregular bandwidth that are not multiple of 5MHz. So there is also no need to restrict the request of new irregular bandwidths. 
Proposal 1: Generic solution(s) should be prioritized in the study item and restriction on the irregular bandwidth request and step size are not required. 
Issue 2-2: Aspects pertaining to 30 kHz SCS (last meeting discussion)
· Option 1: Confirm agreement on the following:

· Study only 15 kHz SCS for bandwidths < 10 MHz and both 15 kHz and 30 kHz SCS for bandwidths > 10 MHz 

· Solutions which have low spectral utilization for 30 kHz SCS can be removed from consideration
NR does not support 30KHz for bandwidth<10MHz, so it is straightforward to restrict that only 15KHz SCS should be studied for irregular bandwidth <10MHz. And for bandwidths>10MHz, both 15KHz and 30KHz SCS should be studied. Another aspect for consideration is the spectral utilization. It is pointed out by some companies that spectral utilization may be reduced for 30KHz in some cases, so solutions which have low spectral utilization can be removed from consideration. However, there was no consensus on how to define the “low spectral utilization”. 
In our view, there are two options. One is to use 90% SU as the threshold, SU lower than 90% can be removed. The other option is not consider the case with usable RBs equal to or smaller than the next lower supported channel bandwidth, e.g. for 12MHz, if the usable RBs are higher than 10MHz, then the case can be considered. Since the motivation is to help operators utilize the spectrum more efficiently, it seems more appropriate to compare the usable RBs compared to the existing mechanism, i.e. next lower supported channel bandwidth.
Proposal 2: Study only 15KHz SCS for bandwidth<10MHz, and both 15KHz and 30KHz SCS for bandwidths>10MHz.

Proposal 3: Do not consider the solutions which have low spectral utilization for 30KHz SCS, low spectral utilization means that the number of usable RBs is equal to or smaller than next lower supported channel bandwidth.
Issue 2-3: Conformance and regulatory considerations (last meeting discussion)
· Discuss on the following areas:

· Interested parties encouraged to bring in contributions showing how regulatory and blocking issues can be dealt with if the next higher channel BW is used.   

· Discuss how to handle much larger channel bandwidths when applying next larger channel bandwidth approach i.e. what is the limiting bandwidth difference from irregular bandwidth to next larger channel bandwidth that may still make selecting larger channel bandwidth feasible.

This issue is caused by the solution of using the next higher channel BW. For overlapping channel bandwidths, no regulatory issue was observed so far. 
The motivation of this study is study the generic solutions that avoid the introduction of new channel BWs on the UE side. So in order to guarantee and meet the regulatory requirements, for uplink, the most possible solution is to use the next lower bandwidth. For downlink, using the next higher bandwidth can be studied. And the existing ACS/blocking/REFSENS characteristics should be assumed for the irregular bandwidth.
Proposal 4: In order to meet the regulatory requirements, it is not suitable for uplink transmission with the next higher channel BW, downlink transmission with the next higher channel BW can be considered assuming no new requirements for ACS/blocking/REFSENS. 
3. Conclusion
In this contribution, we discuss the general aspects for irregular bandwidth and provide our views. Our proposals are provided as follows:
Proposal 1: Generic solution(s) should be prioritized in the study item and restriction on the irregular bandwidth request and step size are not required. 
Proposal 2: Study only 15KHz SCS for bandwidth<10MHz, and both 15KHz and 30KHz SCS for bandwidths>10MHz.

Proposal 3: Do not consider the solutions which have low spectral utilization for 30KHz SCS, low spectral utilization means that the number of usable RBs is equal or smaller than next lower supported channel bandwidth..
Proposal 4: In order to meet the regulatory requirements, it is not suitable for uplink transmission with the next higher channel BW, downlink transmission with the next higher channel BW can be considered assuming no new requirements for ACS/blocking/REFSENS. 
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