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1. Introduction
In RAN4#103e meeting, the issue that 30MHz reconfiguration fails when UE accesses 40MHz network of n28 after UE’s self-check of the minimum guard band RF requirements was raised [1]. Some companies also proposed several solutions to the real deployment issue. In this contribution, we discuss the root cause of the issue and try to figure out the proper solution.
2. Discussion
The NR operating band for n28 is 703~748MHz in uplink, and 758~803MHz in downlink. In China, the available spectrum is 703-743MHz for UL and 758-798MHz for DL, partial of band n28. When gNB uses 40MHz CBW, UE is configured with dedicated 30MHz CBW considering UE’s capability, as illustrated in Table 2 and Table 3. For the 30MHz bandwidth in n28, the minimum requirements are specified for NR DL transmission bandwidth configuration confined to either 758-788 or 773-803 MHz, as shown in Figure 1. 
Table 1 NR operating band for n28
	[bookmark: _Ref110953752]NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD
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	NR Band
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	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	
	15
	5
	10
	15
	207
	257
	307
	
	
	
	
	
	
	
	
	

	n28
	30
	
	10
	15
	207
	257
	307
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 25 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 715.5-720.5 MHz or 730.5-735.5 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
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[bookmark: _Ref110505768]Figure 1 Spectrum illustration in n28 
Besides, the internal guard band does not increase monotonously with channel bandwidth (MHz). The guard band of 30 MHz than that of 40 MHz by 40kHz. During the field test, some UEs may declare RRC reconfiguration failure when its carrier edge extends over lower bound of the band after self-check, as shown in Figure 2. 
[bookmark: _Ref110517398]Table 4 Minimum guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	572.5
	552.5
	712.5
	692.5
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	925
	905
	1065
	1045
	825
	965
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1630
	1610
	1590
	1570
	1530
	1490
	1450
	1410
	1370



Regarding the issue, the following solutions are discussed in RAN4 but no conclusion yet:
· Solution 1: UE should follow network configuration and do not declare RRC reconfiguration failure 
· Solution 1a: RAN4 allow carrier edge extend over duplex edge but not extend over band edge.
· the 30 MHz channel bandwidth can be shifted by 1 PRB to increase the lower internal GB above 758 MHz, or alternatively,
· the carrier grid (SIB1) can be shifted by +100 kHz with the PRB 215 blanked if needed (then the internal guard bands for both the 30 MHz and 40 MHz bandwidths are met), but less attractive
· Solution 2: specify new minimum guard band for 30MHz CBW to make it narrower than that of 40MHz CBW. i.e. less than 552.5kHz.
· Solution 3: shift the guard band of 40MHz CBW by 40 kHz (same as minimum guard band of 30MHz) to higher frequency.
· Solution 4: Configure less number of PRBs in UE dedicated CBW, i.e. configure offset to carrier by 1PRB and bandwidth with 158 PRB.
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[bookmark: _Ref110505718]Figure 2 the illustration of RRC reconfiguration failure issue
[bookmark: _Toc21344372][bookmark: _Toc29801858][bookmark: _Toc29802282][bookmark: _Toc29802907][bookmark: _Toc37251415][bookmark: _Toc45888295][bookmark: _Toc45888894][bookmark: _Toc61367588][bookmark: _Toc61372971][bookmark: _Toc68230919][bookmark: _Toc69084332][bookmark: _Toc75467342][bookmark: _Toc76509364][bookmark: _Toc76718354][bookmark: _Toc83580693][bookmark: _Toc84405202][bookmark: _Toc84413811]The spec impact of Solution 2 is big. However, considering the general solution to the similar problems, Solution 2 should be open to discuss. As shown in Table 4, that the internal guard band does not increase monotonously isn’t a problem that lies in only 30MHz to 40MHz. It also happens to the guard band of 35MHz over that of 40MHz, the guard band of 50MHz over that of 60/70/80/90/100MHz in 30kHzSCS and 60kHzSCS, etc. The UE configured CBW is not larger than the CBW gNB use. Thus, the similar problem that RRC reconfiguration fails when UE tries to access gNB with the smaller CBW than gNB uses and its carrier edge extends over lower/upper bound of the band after self-check may happen to some bands other than n28. To specify a set of updated guardband values with monotonicity is a solution to the root cause.
Proposal 1: Solution 2 is can be further considered as a general solution in future.
Solution 3 is to shift the guard band of 40MHz CBW and the RB configuration at gNB side by 40 kHz (same as minimum guard band of 30MHz) to higher frequency. The RB allocations of 40MHz at gNB side and that of 30MHz at UE side are aligned. Some companies may worry about that the non-alignment with channel raster because shifting 40kHz rather than 100kHz channel raster step size. We do not consider it as a problem since UE could also be aligned with network frequency and access the network when gNB uses 30MHz CBW. Thus, the channel raster non-alignment with 100kHz does not impact the network and UE operation. From the perspective of the upper bound of 40MHz, shifting +40kHz would cause the guardband extended by 32.5kHz, but the PRB#215 would not extend over the upper bound. While for the second bullet of Solution 1a, shifting 100kHz would case the PRB#215 extend over the upper bound of 40MHz. One PRB may be wasted.
Besides, Solution 3 is kind of a network configuration and implementation, and there is no change to UE specifications. Let alone legacy UE could also accommodate the solution without any impact. In our opinion, Solution 3 could be the best solution to the problem that 30MHz reconfiguration failure when accessing 40MHz network of n28 for now. 
Proposal 2: Solution 3 is a network configuration and implementation. There is no impact on legacy UEs, as well as specifications.
For Solution 1, the risk is that the UE may not meet the RF requirements without declare RRC reconfiguration failure. Solution 1 should be precluded.
For Solution 1a, the first alternative as described by Ericsson, is that the 30 MHz channel bandwidth can be shifted by 1 PRB. It results in the CRB#0 at UE side aligned with CRB#1 at gNB side. The parameter offsetToPointA represents the frequency offset between point A and the lowest subcarrier of the lowest resource block, which overlaps with the SS/PBCH block used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR. The parameter offsetToPointA still indicates the lowest subcarrier of CRB#0 at gNB side, but the starting RB of initial BWP is configured with CRB#1 at gNB side. Or in another way, the UE is indicated the lowest subcarrier of CRB#1 at gNB side by offsetToPointA, and the frequency resource allocation of initial BWP is not modified. Some clarifications on the spec is necessary for either of the implementations above. 
The second alternative of Solution 1a is that the carrier grid (SIB1) can be shifted by +100 kHz with the PRB 215 blanked if needed (then the internal guard bands for both the 30 MHz and 40 MHz bandwidths are met). The channel raster shift results in that the starting frequency of the 40MHz channel bandwidth starts at 758.1MHz, and ends at 798.1MHz, in which 798~798.1MHz could belong to other operator(s). The UE may not do self-check whether to extend over upper bound of the operator’s regulated band. The channel raster shift would cause interference to the UEs of other operator, thus PRB#215 should be blanked. If 798~798.1MHz belongs to the same operator as which 758~798MHz belongs to, the gNB would avoid the interference during 798~798.1MHz with scheduling implementation. And blanking PRB#215 is not necessary. Besides, it is reasonable to shift channel raster with the granularity 100kHz. However, the frequency position of UE PRB may not on 100kHz since sync raster the UE used may not shift. It is possible that the restraint of 100kHz channel raster may not apply to both UE side and gNB side with carrier grid shifting. Thus, the second alternative is more complex and less attractive.
For both the alternatives of Solution 1a, some clarifications on the spec is necessary on the basis of consensus with the similar effect with Solution 3
Our preference is solution 3, and solution 2 can be further considered as a general solution in future. 
3. Conclusions
In this contribution, we discuss the issues 30MHz reconfiguration failure when accessing 40MHz network of n28 with the following proposals:
Proposal 1: Solution 2 can be further considered as a general solution in future.
Proposal 2: Solution 3 is a network configuration and implementation. There is no impact on legacy UEs, as well as specifications.
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