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Introduction
In the RAN4#96e, a way forward [2] on the addition of 35 and 45MHz channel bandwidths was agreed. As a follow up of our input in RAN4#96e [3,4], this contribution, we discuss the related technical issues, specification impact, UE capability and release independence aspects for single CC and band combination support.
Discussion
The way forward [2] listed the remaining specification work for the introduction of 35 and 45 MHz channel bandwidth which covered requirements:
· For generic SEM, ACS, blocking, spurious response and intermodulation specifications the following aspects:
· The tables need more columns to enable 35 MHz and 45MHz channel BW
· Given the large size of the table and the potential addition of other channel bandwidths, it is FFS if the requirement is captured in the same table or another table or split is needed
· For band specific aspects:
· REFSENS: Once 35MHz and 45 MHz SU is agreed for all SCS:
· REFSENS can derived directly from BW scaling for band n7 and 66
· For n66 UL configuration since the duplex is large, it uses full DFT-s-OFDM allocation like for other channel bandwidths:
· For n7 UL configuration since it is constant for BW >30MHz it uses:
· 45RB at 15kHz, 20RB at 30kHz and 10RB at 60kHz SCS
· For n3, n8, n25 and n71 de-sense for new channel bandwidths should be studied
· A-MPR: 
· A-MPR should be studied for n7, n25, n66, n71
· Masks should be defined for the new channel bandwidths for n25, n66 and n71
· Support of new channel BW in DC and CA combinations:
· Companies are encouraged to provide their view on how release independence can work: new BCS, release independence from r17…and how this aligns with new channel BW release independence support for the bands.
Expanding Specification Tables
With the expanding number of channel BW many tables of the EU spec are larger than the pages, therefore a solution is needed for the specification readability.

For the SEM tables including NS_35 and NS_03, the logic of the different region could be captured in a channel bandwidth agnostic manner with equations:
· The 0-1 MHz OOB has two values vs < 50MHz CH BW
· The 0-5MHz is constant Vs CH BW
· Except for the 5MHz BW, the -13dBm/MHz requirement is from 5MHz up to CH BW
· The -25dBm/MHz requirement is from OOB=CH BW to CH BW+5MHz

Similarly, in ACS tables, the ACS value scales with 10*Log(1/CH BW) and the interferer offset is +/- (CH BW+5)/2.

For in-band blocking, Spurious response and Intermodulation tables, the REFSENS relaxation scales with 10*Log(CH BW).

For Narrow band blocking, Fuw scaling equation TBD.

Proposal 1: SEM, ACS, In-band and Narrow band blocking, Spurious response, Intermodulation tables use equations proportional to channel BW instead of one column per channel BW.

There are many other specification tables that have one column per channel BW such as channel configuration for single CC and band combinations and the related REFSENS and RFSENS exceptions. These tend to be the largest ones as they also have 1 row per band/band combinations. For these we believe a separate table should be created for the new channel bandwidths like 35 MHz and 45 MHz and potentially others to come. How to handle these may depend on optional support or not.

Observation: There are many other specification tables that have one column per channel BW such as channel configurations for single CC and band combinations and the related REFSENS and RFSENS exceptions. Simplification or a separate table may be needed.

Study of the Different Cases
Table 1 provides a detailed analysis of the technical issues and specification work per band and channel bandwidths.
Table 1: Specification aspects of supporting 35/45MHz BW per band
	Band parameters
	MHz
	MHz BW at max%
	A-MPR
	Worst case MSD
	RF issues
	options

	n3
	UL/DL BW
	75
	52.4
no
DMPR
	NS100 but not new 
	Moderate+: 45MHz UL/DL has 40MHz ACLR2 overlap with DL channel
Moderate: 35MHz UL/DL has 10MHz ACLR2 overlap with DL channel
	45MHz is now highest BW vs 40MHz => ET BW
	Optional support
Rel indep: R16 min

	
	Duplex
	95
	
	
	
	
	

	
	R17 CH BW
	35, 45
	
	
	
	
	

	
	Max R16 CH BW
	40
	
	
	
	
	

	n7
	UL/DL BW
	70
	76.1
no
MPR
	NS46, B38 protection but lower than 50MHz
	potential MSD but 50 MHz worst case
	none if 50MHz is already supported
	Optional support
Rel indep: R16 min

	
	Duplex
	120
	
	
	
	
	

	
	R17 CH BW
	35
	
	
	
	
	

	
	Max R16 CH BW
	50
	
	
	
	
	

	n8
	UL/DL BW
	35
	26.9
35MHz MPR
but full band
	NS100, NS43/43U
Japan ≤ 15MHz?
	High: 35MHz UL/DL ACLR2 has 25MHz overlap with DL channel
Moderate: 20MHz UL/35MHz DL is ACLR2 or 10MHz ACLR1 overlap with DL channel
	35MHz is now highest BW vs 20MHz => ET BW and noise
	Optional support
20MHz max UL
Rel indep: R16 min

	
	Duplex
	45
	
	
	
	
	

	
	R17 CH BW
	35
	
	
	
	
	

	
	Max R16 CH BW
	20
	
	
	
	
	

	n25
	UL/DL BW
	65
	56.5
no
MPR
	NS100, NS03/03U
SEM spec
	High: 45MHz UL/DL has 10MHz ACLR1 overlap with DL channel
Moderate: 35MHz UL/DL has 25MHz ACLR2 overlap with DL channel
	45MHz is now highest BW vs 40MHz => ET BW and noise
	Optional support
40MHz max UL
Rel indep: R16 min

	
	Duplex
	80
	
	
	
	
	

	
	R17 CH BW
	35, 45
	
	
	
	
	

	
	Max R16 CH BW
	40
	
	
	
	
	

	n66
	UL/DL BW
	70/90
	52.4
no
MPR
	NS03/03U
SEM spec
	No, large duplex
	45MHz is now highest BW vs 40MHz => ET BW
	Optional support
Rel indep: R16 min

	
	Duplex
	400
	
	
	
	
	

	
	R17 CH BW
	35, 45
	
	
	
	
	

	
	Max R16 CH BW
	40
	
	
	
	
	

	n71
	UL/DL BW
	35
	20.4
35MHz MPR
but full band
	NS35 SEM spec
B29 protection
DTV in ACLR2?
	High: 35MHz UL/DL ACLR1 has 24MHz overlap with DL channel
Moderate: 20MHz UL/35MHz DL is ACLR2 or 9MHz ACLR1 overlap with DL channel
	No support from legacy or low end UEs using dual duplexer
35MHz is now highest BW vs 20MHz => ET BW and noise
	Optional support
20MHz max UL
Rel indep: R16 min

	
	Duplex
	-46
	
	
	
	
	

	
	R17 CH BW
	35
	
	
	
	
	

	
	Max R16 CH BW
	20
	
	
	
	
	



Observations: 
· 35 MHz UL BW for n8 and n71: Above 3% fractional BW, High MSD due to ACLR1 overlap.
· For n71, not compatible with dual duplexer implementations, high A-MPR for band 29 protection in ACLR1 will further impact DL link efficiency
· For n8, NS43 only applicable to Japan with CH BW at 15 MHz: needs to be captured in NS table.
· Using ET implementation: potentially some BW limitation and/or noise injection in DL
· If the larger BW goal is DL throughput, link would be better with UL limited at 20 MHz
· 45 MHz UL BW for n25: High MSD due to ACLR1 overlap. Potentially some BW limitation and/or noise injection in DL for ET implementations.
· 45 MHz UL BW for n66 and n3: Potentially some BW limitation for ET implementations but no noise injection issue
· 35 MHz BW for n7: not an additional issue if 50 MHz is supported.

Proposal 2 on UL BW: 
· UL BW limitation to 20 MHz for n8 and n71 should seriously be considered as default operation to guarantee the best DL operation in 35 MHz and reduce spec/test impact.
· UL BW limitation to 40 MHz for n25 could be further studied if justified from an MSD point of view
· Some additional aspect should be clarified in the specification like NS applicability.

Note that detailed AMPR and MSD inputs for some bands will be provided in separate contributions.
How to Handle the Introduction of New Channel BW
Beyond the technical and editorial aspects of developing the requirements for 35 MHz and 45 MHz there are a number of questions as to how to introduce the feature.

As the depicted in the above Table 1, the introduction of these new channel bandwidths induce a lot of band specific work and, especially for legacy bands, may not be supported by the RF hardware and thus release independence should be discussed case by case. This problem is inflated further when these new channel bandwidths are then introduced in band combinations. 

This is why we believe that beyond Release 16, the support of new channel bandwidths should be optional and belong to separate tables in the specification for band and combination specific requirements. This is to avoid the issues we have seen in Release 16 where new or existing bandwidths were introduced without the related requirements in place for bands and band combinations.

Furthermore, the introduction of new bands/bands combinations using those should not be treated with a basket approach at least for the length of Release 17. Thus WI [1] should not be turned into a basket and requests should be approved in a plenary meeting.

Proposal 3 on new BW handling:
· Support of 35 and 45 MHz Channel bandwidth should be optional for bands and should use separate table for band and band specific requirements. This should apply to any new FR1 channel BW beyond Release 16.
· Release independence for band/band combination should be agreed case by case.
· [bookmark: _GoBack]The introduction of new “regular” channel bandwidth or new bands using these channel bandwidths, should not be treated with a basket approach including for band combinations.
Conclusions
In this contribution, we discuss the different editorial and technical aspects of introducing 35 and 45 MHz channel BW. first we addressed the issue of some tables becoming so large that they cannot fit in the specification anymore.

Proposal 1: SEM, ACS, In-band and Narrow band blocking, Spurious response, Intermodulation tables use equations proportional to channel BW instead of one column per channel BW.

Observation: There are many other specification tables that have one column per channel BW such as channel configurations for single CC and band combinations and the related REFSENS and RFSENS exceptions. Simplification or a separate table may be needed.

Then we addressed technical issues specific to certain bands.

Observations: 
· 35 MHz UL BW for n8 and n71: Above 3% fractional BW, High MSD due to ACLR1 overlap.
· For n71, not compatible with dual duplexer implementations, high A-MPR for band 29 protection in ACLR1 will further impact DL link efficiency
· For n8, NS43 only applicable to Japan with CH BW at 15 MHz: needs to be captured in NS table.
· Using ET implementation: potentially some BW limitation and/or noise injection in DL
· If the larger BW goal is DL throughput, link would be better with UL limited at 20 MHz
· 45 MHz UL BW for n25: High MSD due to ACLR1 overlap. Potentially some BW limitation and/or noise injection in DL for ET implementations.
· 45 MHz UL BW for n66 and n3: Potentially some BW limitation for ET implementations but no noise injection issue
· 35 MHz BW for n7: not an additional issue if 50 MHz is supported.

Proposal 2 on UL BW: 
· UL BW limitation to 20MHz for n8 and n71 should seriously be considered as default operation to guarantee the best DL operation in 35MHz and reduce spec/test impact.
· UL BW limitation to 40MHz for n25 could be further studied if justified from an MSD point of view.
· Some additional aspect should be clarified in the specification like NS applicability.

Finally we propose a way forward on how to handle these new channel bandwidths at least for the duration of Release 17.

Proposal 3 on new BW handling:
· Support of 35 and 45 MHz Channel bandwidth should be optional for bands and should use separate table for band and band specific requirements. This should apply to any new FR1 channel BW beyond Release 16.
· Release independence for band/band combination should be agreed case by case.
· The introduction of new “regular” channel bandwidth or new bands using these channel bandwidths, should not be treated with a basket approach including for band combinations.
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