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1. Introduction
30MHz reconfiguration failure issue was discussed in RAN4 #103 e-meeting for band n28 accessing 40MHz network [1]. Four solutions are proposed with detailed explanation in final approved WF [2]. In RAN4#104 e-meeting, solutions are converged to only two solutions solution 1a) and 3 as below [3]:
Solution 1a) and 3 are the preferred candidate solutions considering less spec impact.
· Solution 1a): RAN4 allow carrier edge extend over duplex edge but not extend over band edge. 
· Solution 1a)-1: the 30 MHz channel bandwidth can be shifted by 1 PRB to increase the lower internal GB above 758 MHz and the rightmost PRB will not be scheduled,
· Solution 3: shift the guard band and the RB configuration at gNB side of 40MHz CBW by 40kHz (same as minimum guard band of 30MHz) to higher frequency.
In this contribution, we focus on the discussion of remaining issues of two preference solutions 1a) and 3.
2. Discussion
2.1 solution 1a)
For solution 1a), the reserved guard band at upper bound i.e. 733/788MHz is less than minimum requirements as in table 5.3.3-1. To identify whether such solution is operational we should discuss following two issues and try to unify UE behavior in the spec.
· Issue 2-1-1: Whether UE will internal check CBW upper and lower bound even when such bounds are within operation band range
· Option 1: as long as max RB configuration doesn’t extend duplexer edge, UE dedicated CBW is allowed to extend over duplexer edge without possible malfunction. In other words, UE doesn’t internal check the minimum guard band since this is not needed.
· Option 2: UE dedicated CBW is not allowed to extend over duplexer edge
For issue 2-1-1, both option 1 and option 2 are OK for us. We want to collect all companies’ view and unify UE behavior into the spec to give some guidance for actual network deployment. 
Proposal 1: it’s suggested to unify UE behavior about whether UE will internal check UE dedicated CBW upper and lower bound even when such bound are within operation band range as listed in issue 2-1-1.
If final option 1 is approved in issue 2-1-1, we should further discuss following issue 2-1-2
· Issue 2-1-2: how to avoid possible effect of system performance or RF requirements due to smaller guard band less than minimum RF requirements
· Option 1: rightmost PRB will not be scheduled 
Option 1 is one good solution that will avoid any possible system performance or RF requirements issues. 
Proposal 2: rightmost PRB will not be scheduled to avoid possible effect of system performance or RF requirements due to smaller guard band less than minimum RF requirements.
Another issue for solution 1a) is the channel raster alignment issue. This same analysis is also proposed in agenda 8.1.2 [4].
Issue 2-2: whether to allow UE 30MHz dedicated CBW not aligned with 100kHz channel raster?
· Option 1: UE dedicated CBW should be aligned with 100kHz channel raster without any exception.
· Option 2: allow exception for band n28, i.e. allow 30MHz UE CBW not aligned with 100kHz channel raster.
As discussed before, there is no need to require UE dedicated CBW aligned with 100kHz channel raster. UE don’t need the information of carrier center frequency information. When gNB and UE have the same CBW, there is no unalignment issue. But when gNB and UE have different CBW, either gNB side or UE side will not be aligned with channel raster. 
Observation 1: when gNB and UE have different CBW, either gNB side or UE side will not be aligned with channel raster.
Considering there is channel raster alignment in RAN4 spec, it’s better to list some exception for band n28. 
Following fig show the detailed channel raster exception calculation illustration
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For 30MHz CBW, now the frequency center is at the center of the 0 subcarrier in 80PRB. Above table show current lower guard band is 732.5kHz after shifting 180kHz to the right, i.e. 592.5kHz+140kHz=732.5kHz. final frequency center is calculated as below: 758000+732.5k+80*12*15+7.5 (subcarrier center)=773140kHz. So NREF=154628 for DL and 143628 for UL.
If solution 1a) is operational, the channel raster should be 40kHz. In legacy spec, there is no other values between 143620 and 143640, but for n28 number 143628 is allowed with 40kHz channel raster exception for UL. For DL another number 154628 is suggested to be added between 154620 and 154640.
Observation 2: 40kHz channel raster as exceptions should be allowed for band n28 UE when gNB’s CBW is larger than UE’s CBW as in following table if solution 1a) is finally approved.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	40x
	143628
	154628


2.2 solution 3
For solution 3, we also need to add some exception for band n28 to achieve alignment between channel raster and carrier center frequency. As shown in below fig, 40kHz channel raster is the exception for solution 3.
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For 40MHz CBW, the frequency center is at the center of the 0 subcarrier in 108PRB. Above table show current lower guard band is 592.5kHz after shifting 40kHz to the right, i.e. 552.5kHz+40kHz=592.5kHz. now the frequency center is calculated as below: 758000+592.5k+108*12*15+7.5=778040kHz. So NREF=155608 for DL and 144608 for UL.
If solution 3 is operational, the channel raster should be 40kHz. In legacy spec, there is no other values between 144600 and 144620, but for n28 number 144608 is allowed with 40kHz channel raster exception for UL. For DL another number 155608 is suggested to be added between 155600 and 155620.
Now n28 UE support max 30MHz CBW, but maybe in future, UE could support max 40MHz CBW of band n28. If now we shift CBW at gNB side with 40kHz, future UE dedicated CBW is not aligned with channel raster anymore, so in future, we should also allow the channel raster exception for 40MHz CBW at UE side.
Observation 3: 40kHz channel raster should be allowed as exceptions for band n28 gNB when gNB’s CBW is larger than UE’s CBW as in following table if solution 3 is finally approved.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	40
	144608
	155608


So whether we use solution 1a) and solution 3, we have to allow some exceptions for channel raster to achieve channel raster alignment. 
Proposal 3: it’s suggested to allow some exception of channel raster for band n28. i.e. 40kHz, for either gNB side or UE side.
3. Conclusions
In this contribution, n28 RRC reconfiguration issues are discussed with following proposals:
Proposal 1: it’s suggested to unify UE behavior about whether UE will internal check UE dedicated CBW upper and lower bound even when such bound are within operation band range as listed in issue 2-1-1.
· Issue 2-1-1: Whether UE will internal check CBW upper and lower bound even when such bounds are within operation band range
· Option 1: as long as max RB configuration doesn’t extend duplexer edge, UE dedicated CBW is allowed to extend over duplexer edge without possible malfunction. In other words, UE doesn’t internal check the minimum guard band since this is not needed.
· Option 2: UE dedicated CBW is not allowed to extend over duplexer edge

Proposal 2: rightmost PRB will not be scheduled to avoid possible effect of system performance or RF requirements due to smaller guard band less than minimum RF requirements.
Observation 1: when gNB and UE have different CBW, either gNB side or UE side will not be aligned with channel raster.
Observation 2: 40kHz channel raster as exceptions should be allowed for band n28 UE when gNB’s CBW is larger than UE’s CBW as in following table if solution 1a) is finally approved.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	40x
	143628
	154628


Observation 3: 40kHz channel raster should be allowed as exceptions for band n28 gNB when gNB’s CBW is larger than UE’s CBW as in following table if solution 3 is finally approved.
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n28
	100
	140600 – <20> – 149600
	151600 – <20> – 160600

	
	40
	144608
	155608


Proposal 3: it’s suggested to allow some exception of channel raster for band n28. i.e. 40kHz, for either gNB side or UE side.
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