[bookmark: _Toc523749794][bookmark: _Toc523750859]3GPP TSG-RAN Meeting #89-e	RP-201902
Online, , 14-19 Sept., 2020		      

Source:	T-Mobile USA
Title:	Motivation for new SID: Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths
Agenda item:	9.1.5
Document for:	Information
1	Introduction
At RAN#88e a new WI was approved for adding 35 and 45 MHz channel BWs [10], but agreement could not be reached on adding a Study Item for other channel BWs that have been requested by operators. This proposal is a follow on to the SI discussion from RAN#88e. 
2	Discussion
[bookmark: _Hlk23535137]Not all operator bandwidth licenses align with NR channel bandwidths. For instance, Sprint requested the creation of a 7 MHz channel bandwidth for n26 to match their licensed bandwidth in most of the US [2]. In addition, Etisalat has requested a 13 MHz and 33 MHz channel bandwidths for n28 [3]. In addition, in response to a poll on the RAN4 reflector, we received requests for 7 and 11 MHz for n5, 12 MHz for n12 and 6 and 11 MHz for n29.
[bookmark: _Hlk23952646]Observation 1: Not all operator licenses match the defined NR channel bandwidths.
One of the arguments against adding new channel bandwidths is that if we agree to  adding a single new channel bandwidth RAN4 would be inundated with requests for every channel bandwidth from 1 MHz to 100 MHz in 1 MHz increments. Based on our poll response, in addition to 35 and 45 MHz, we have only seen requests for 3 MHz, 6 MHz, 7 MHz, 11, MH,z 12 MHz, 13 MHz and 33 MHz.
Observation 2: The RAN4 response to a poll for new channel bandwidths does not support the idea that operators will request every channel bandwidth from 1 MHz to 100 MHz. 
Several techniques have been discussed for efficiently utilizing operator licensed channel bandwidths without creating new NR channel bandwidths. For instance, there have been proposals to use a limited number of RBs in the next lager channel bandwidth [6][7][8]. This proposal would need to be studied to ensure that regulatory emission requirements  can be met and that there are not receiver blocking issues. 
Observation 3: The use of the next larger channel bandwidth has been proposed for situations where the operator’s license doesn’t match the defined NR channel bandwidths, but this idea needs further study on aspects including regulatory emission requirements and UE receiver blocking. 
Others have proposed covering the operator licensed channel with two smaller carriers and assigning some of the UEs to one carrier and some to the other carrier so that any one UE cannot use all of the spectrum, but the operator can use all of the spectrum. Study is required to determine if base station channel bandwidths are needed to support the operator bandwidths that are serviced with overlapping UE channel bandwidths.
Observation 4: Some operator licensed bandwidth may be supported by overlapping UE channel bandwidths, but new gNB channel bandwidths may need to be defined.
The approach or using overlapping channel bandwidths May not work for all operator licensed spectrum. For instance, it does not seem to work for covering 7 MHz or licensed spectrum with two 5 MHz carriers.  The 3.6 MHz SSB needs to overlap with the RBs of each of the 5 MHz carriers, so the 5 MHz carriers could only be offset by 900 kHz. If two separate SSBs are required that would decrease effective spectral efficiency. 
Observation 5: Some operator bandwidths such as 7 MHz may not be able to be covered with overlapping 5 MHz carriers, so a new channel bandwidth may be required. Further study required.
Another approach that has been discussed for covering operator licensed channel bandwidths that are not existing NR channel bandwidths is intra-band CA. Unlike the use of overlapping UE Channel bandwidths, intra-band CA would allow a single UE to utilize all of the operator’s license spectrum. While intra-band CA may not require new digital filter channel bandwidths to be defined and implemented, it would be slightly less spectrally efficient and could result in a large number of bandwidth combinations in an intra-band BCS. For instance, in order to cover 35 MHz, there may be an intra-band BCS with 30 + 5 MHz, 25 + 10 MHz, 20 + 15 MHz, 15 + 20 MHz, 10 + 25 MHz, 5 + 30 MHz. Further study would be needed to compare the implementation and testing complexity of intra-band CA compared to creating a new channel bandwidth.
Observation 6: Further study is required to compare the implementation and testing complexity of new channel bandwidths with intra-band CA. 

Proposed study Item Objectives:
1) [bookmark: _Hlk24027289]Identify operator licensed channel bandwidths that do not align with existing NR channel bandwidths. 
2) Evaluate the potential use of larger channel bandwidths than operator licensed bandwidth, including the impacts on regulatory emission requirements, UE blocking impacts.
3) Study the use of overlapping UE channel bandwidths to cover operator’s license spectrum, and if new gNB channel bandwidths are needed.
4) Identify operator licensed bandwidths that are not compatible with the use of techniques like intra-band CA or overlapping UE channel bandwidths.
5) Study the complexity and efficiency of adding new channel bandwidths vs. using existing techniques like intra-band CA.

3	Conclusions 
Observation 1: Not all operator licenses match the defined NR channel bandwidths.
Observation 2: The RAN4 response to a poll for new channel bandwidths does not support the idea that operators will request every channel bandwidth from 1 MHz to 100 MHz. 
Observation 3: The use of the next larger channel bandwidth has been proposed for situations where the operator’s license doesn’t match the defined NR channel bandwidths, but this idea needs further study on aspects including regulatory emission requirements and UE receiver blocking. 
Observation 4: Some operator licensed bandwidth may be supported by overlapping UE channel bandwidths, but new gNB channel bandwidths may need to be defined.
Observation 5: Some operator bandwidths such as 7 MHz may not be able to be covered with overlapping 5 MHz carriers, so a new channel bandwidth may be required. Further study required.
Observation 6: Further study is required to compare the implementation and testing complexity of new channel bandwidths with intra-band CA. 

Proposed study Item Objectives:
1) Identify operator licensed channel bandwidths that do not align with existing NR channel bandwidths. 
2) Evaluate the potential use of larger channel bandwidths than operator licensed bandwidth, including the impacts on regulatory emission requirements, UE blocking impacts.
3) Study the use of overlapping UE channel bandwidths to cover operator’s license spectrum, and if new gNB channel bandwidths are needed.
4) Identify operator licensed bandwidths that are not compatible with the use of techniques like intra-band CA or overlapping UE channel bandwidths.
5) Study the complexity and efficiency of adding new channel bandwidths vs. using existing techniques like intra-band CA.
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