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Background
In China, the available spectrum is 703-743MHz for UL and 758-798MHz for DL, partial of band n28. In practical network deployment, gNB use 40MHz CBW while UE is configured with dedicated 30MHz CBW considering UE’s capability. The dedicated 30MHz bandwidth is confined to either 703-733/758-788 or 718-748/768-798 MHz for UE.
The internal GB does not increase monotoneously with channel bandwidth (MHz), 30 MHz has a larger internal GB than 40 MHz.

During the field test, some UEs may declare RRC reconfiguration failure when its carrier edge extends over lower/upper bound of the band after self-check. 
Solutions to help resolve 30MHz reconfiguration failure when accessing 40MHz network of n28
All potential solutions to help resolve the issue
	
	Spec impact
	Legacy UE impact
	Cons
	Pros

	Solution 1: UE should follow network configuration and do not declare RRC reconfiguration failure 
	NO
	Not sure how much is the impact
	
	No spec impact

	Solution 1a: RAN4 allow carrier edge extend over duplex edge but not extend over band edge.

1. the 30 MHz channel bandwidth can be shifted by 1 PRB to increase the lower internal GB above 758 MHz, or alternatively,

2. 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
	Very small. e.g. add some notes in RAN4 spec.
	Not sure especially when UE is configured to total CBW.
	UE may not pass the testing for RF requirements with total CBW when its carrier edge extends over duplexer edge, i.e. 788MHz. So it’s better not to introduce any test case in RAN5 for such scenario.
	Spec impact is small. no update for UE and gNB behaviour.

	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.
	Big impact
	No impact to legacy UE. Legacy UE can be configured with 20MHz CBW.
	The upper bound still exceeds 788MHz.
	

	Solution 3: shift the guard band of 40MHz CBW by 40kHz (same as minimum guard band of 30MHz) to higher frequency.
	gNB’s behaviour need to be specified when carrier center is not aligned with channel raster. 
	No from our observation
	Center frequency is not on the channel raster at gNB side.
	No impact on legacy UE and no issues are observed based on our filed test.

	Solution 4: Configure less number of PRBs in UE dedicated CBW, i.e. configure offset to carrier by 1PRB and bandwidth with 158 PRB.
	Yes. The spec change is small.
	Not sure.
	The actual useable PRBs are reduced.
	Spec impact is small. 


Details of potential solutions.

For solution 1, 2, 3, and 4, the detailed solution could refer to R4-2208401.

For solution 1a), the proposed resolution includes:

The internal GB can be smaller than the minimum requirements at 788 MHz (not the band edge) if the operator block extends above 788 MHz like in this present case

The UE not aware of any upper/lower operator block limit (e.g. 798 MHz) other than the upper/lower limits of the operating band

One example for spec change is to add following note under table 5.3.3-1.

“Note: for operation with the 30MHz channel bandwidth in band n28, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748MHz. for this channel bandwidth, the minimum guard band specified in Table 5.3.3-1 does not apply below 733MHz or above 718MHz for the UL and not below 788MHz or above 733MHz for the DL.”
Detailed Configurations to fix the issue 
Set offsetToCarrierUE-dedicated = offsetToCarriergrid (SIB1) + 1

GB at 758 MHz increases by 180 kHz

For 30 MHz, BWP up to 160 PRB can be used starting from PRB 1 of the 40 MHz carrier grid

For 20 MHz, offsetToCarrierUE-dedicated = offsetToCarriergrid (SIB1) can be configured utilizing the lowest PRB of the 40 MHz carrier grid
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All other issues that should be clarified in the spec.

Agreements
The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.

Tentative agreement for further check: UE dedicated carrier edge is allowed to extend over the duplexer edge, e.g. 788MHz for n28 30MHz CBW. It’s noted that maximum transmission bandwidth configuration doesn’t extend over the duplexer edge in such case.

Open issues
issue 3-2-1: whether to allow unalignment between channel raster and the maximum transmission bandwidth configuration in SIB1, i.e. resource grid in SIB1 

Option 1: yes, some exception is allowed

Option 2: no
issue 3-2-2: whether to allow unalignment between channel raster and UE dedicated maximum transmission bandwidth configuration i.e. UE dedicated resource grid

Option 1: yes, some exception is allowed

Option 2: no

Option 3: yes, UE dedicated channel does not need to be at 100 kHz raster for any band. It should not be an exception for n28.
