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1 Background
In this follow-up to [1] we propose to mandate the asymmetric bandwidth combination set 0 for n71 also for n105 to make possible the use of MFBI with existing signaling. A UE supporting both n105 and n71 would have to implement this set mandatory for n71, and variable duplex must be supported also for the channel bandwidth  > 20 MHz at any rate.
RAN4#104-e agreed that the default duplex spacing is -51 MHz and to discuss fither the support of the asymmetric bandwidth set 0 for DL bandwidths up to 20 MHz. Wider blocks would require support of additional asymmetric bandswidth sets.
Asymmetric bandwiths are defined with an allowed deviation of the center frequency separation (duplex spacing), hence variable duplex, from 38.101-1 Rel-17,

The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth.

In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier center frequency separation (defined in table 5.4.4-1) as following:

ΔFTX-RX = | (BWDL – BWUL)/2 |

The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1.

Table 5.3.6-1: FDD asymmetric UL and DL channel bandwidth combinations

	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	...

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	
	5
	10
	1

	
	10
	15
	

	
	15
	20
	

	
	20
	35
	

	
	20
	25, 30, 35
	2

	…

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	NOTE 1:
The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.

NOTE 2: 
As indicated in TS38.306 [15], it is mandatory for UEs to support asymmetric channel BCS0 if there is an asymmetric BCS0 defined for the band.


The variable duplex spacing for asymmetric band is illustrated in Figure 1.
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Figure 1: the deviation of the center frequency separation for asymmetric bandwidth.
The key is that for set 0 of n71 the difference between the UL and DL bandwidths is 5 MHz = 2DFTX-RX, the same as the difference in default duplex spacing (carrier center frequency separation) between n71 and n105:

FD,n71 + DFTX-RX = FD,n105 - DFTX-RX
which allows the configuration of asymmetric carrier resournce grids in the UL and DL with a carrier center frequency separartion on the channel raster supported by both n71 and n105 devices.
2 Use of MFBI by means of asymmetric bandwidths
We assume symmetric operator allocations up to 2 x 15 MHz, the largest UL bandwidth in the asymmetric bandwidth set 0 of n71. In [1] we considered the case of four 2 x 10 MHz blocks is illustrated in Figure 2. Carrier UL/DL resource grids for the n105 cells are configured to cover 5/10 MHz cell-specific bandwidths for the outer blocks and 10/15 MHz for the inner blocks with 5 MHz blanked in the DL. n71 is indicated by MFBI in these cells. 
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Figure 2: 2 x 10 MHz operator blocks in n105 with n71 indicated by MFBI in the n71 region.
Since the lowest and highest blocks do not overlap with n71 for either the UL or DL, n105-only cells have be used in the non-overlapping parts. 
One issue is that the TRS covers the full BWP or the minimum of 52 and the BWP with one exception. There are specific restrictions for the case in which the DL carrier resournce grid size and the BWP are equal to 52. In this case the TRS covers at least 28 PRB that is greater than the part not blanked in the above case with a 10 MHz DL , from 38.214,

-
if carrier [image: image4.png]size,,
Ngrid "= 52



, [image: image6.png]NgZe,
i = 52



, [image: image8.png]


 and the carrier is configured in paired spectrum, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is X resource blocks, where [image: image10.png]2
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 resources if the UE indicates trs-AddBW-Set1 for the trs-AdditionalBandwidth capability for CSI-RS for tracking or [FG35-2, set 1] for the [FG35-2] capability for aperiodic CSI-RS for fast SCell activation and [image: image12.png]2
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 if the UE indicates trs-AddBW-Set2 for the AdditionalBandwidth capability for CSI-RS for tracking or [FG35-2, set 2] for the [FG35-2] capability for aperiodic CSI-RS for fast SCell activation; in these cases, if the UE is configured with CSI-RS comprising X<52 resource blocks, the UE does not expect that the total number of PRBs allocated for DL transmissions but not overlapped with the PRBs carrying CSI-RS for tracking is more than 4, where all CSI-RS resource configurations shall span the same set of resource blocks; otherwise, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and [image: image14.png]N
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 resource blocks. For operation with shared spectrum channel access, […]
This means that the edge allocation would have to be 2 x 15 MHz to effectively use MFBI as illustrated for the upper edge in Figure 3. The DL BWP#0 would then span the full 79 PRB in the DL (with PRB blanking and the requiste TRS configuration) and the UL BWP#0 at 52 PRB to make sure that both n105 and n71 UEs select the 15/10 MHz asymmetric channel bandwidth combination during initial access to the cell with MFBI indication.
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Figure 3; the arrangement at the upper edge with a 2 x 15 MHz allocation.
There is no need to modify any existing signaling of e.g. UE-specific bandwidths. For an operator allocation of 10 MHz in the middle of the band the arrangement is illustrated in Figure 4.
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Figure 4; the arrangement with a 2 x 10 MHz allocation within the bands n71 and n105.
Also in this case the DL BWP#0 would span the full 79 PRB in the DL and the UL BWP#0 at 52 PRB to make sure that both n105 and n71 UEs select the 15/10 MHz channel bandwidth combination during initial access (other BWP sizes may also work as long as the 15/10 MHz bandwidth combination is selected).

We make the following 

Observation 1: MFBI can be used in the n71 part of n105 for symmetric blocks up to 2 x 15 MHz by using asymmetric bandwidth set 0 for n71 also for n105 with parts of the DL channel blanked (PRB blanking). 
This is also assuming that the center frequency of the UL/DL carrier resournce grid is the separation of two channel raster entries at a duplex spacing supported in the band. Remark that the UL bandwidth can be configured such that unwanted emissions are met for all transmissions. We propose
Proposal 1: specify the asymmetric bandwidth set 0 for n71 also for n105.

Operator blocks wider than 2 x 15 MHz with MFBI indication may be supported by specifying additional asymmetric bandwidth sets for n105 with a 5 MHz difference between the UL and DL channel bandwidths, n71 devices possibly assigned by using UE-specific CHBW within these wider carrier resource grids (FFS). The latter may also depend on the conclusions on the interpretation of the SIB1 carrier bandwidth and UE-specific CHBW mapping to the channel raster.
3 REFSENS

For the REFSENS the way forward in [2] lists, for the narrower bandwidths,
Way forward: 
· For REFSENS for bandwidths up to 15 MHz, FFS on following options:

· Option 1: values can be tightened

· Option 2: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range” as following
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS


In line with the above discussion on MFBI, we propose that

Proposal 2: the REFSENS is specified so as facilitate n71 support by n105-capable UEs.
4 The broadcast blocker for n71
It should be noted that a UE supporting both n71 and n105 would still have to support n71 blocking requirement (-15dBm case 3). Is this dimensioning for the selectivity for co-banding in view of the other blocker levels and interferer offsets of Option 2 and 3? The corresponding n105 requirement is a relaxed -22 dBm for the same frequency range of the wanted signal (at least for Option 3). We note that the -15 dBm blocker for Band 71 was based on the following (TR 38.755)

“In FCC R&O 14-50, the television signal strength received by the UE is estimated at -23 dBm. This derivation is based on a received power level of -15 dBm coupled with a UE Rx antenna gain of -8 dBi. However, the 3GPP specifications also account for the case where the antenna gain may be as high as 0 dBi for different types of devices, for example, fixed or nomadic. In TS 36.101, it is stated that a reference antenna with a gain of 0 dBi is assumed for each antenna port.”

FCC used an antenna gain (presumably based on TRP) of -8 dBi, while the 0 dBi used by 3GPP is also motivated by the reference antenna gain quoted from 36.101. However, this is not the UE antenna gain but the gain of a reference antenna used as a replacement antenna when the UE is not equipped with antenna connectors (see 51.010).
We make the following observation

Observation 2: relaxing the Band 71/n71 in-band blocker level from -15 dBm to -22 dBm would still meet the FCC requirements in the FDD R&O, facilitate n71 and n105 co-banding and possibly also improve Band 71/n71 IL performance.
5 Proposal
We make the following 
Observation 1: MFBI can be used in the n71 part of n105 for symmetric blocks up to 2 x 15 MHz by using asymmetric bandwidth set 0 for n71 also for n105 with parts of the DL channel blanked (PRB blanking). 

This is also assuming that the center frequency of the UL/DL carrier resournce grid is the separation of two channel raster entries at a duplex spacing supported in the band. The default duplex spacing for n105 is -51 MHz. We propose

Proposal 1: specify the asymmetric bandwidth set 0 for n71 also for n105.
The REFSENS requirement should also facilitate co-banding:

Proposal 2: the REFSENS is specified so as facilitate n71 support by n105-capable UEs.
Observation 2: relaxing the Band 71/n71 in-band blocker level from -15 dBm to -22 dBm would still meet the FCC requirements in the FDD R&O, facilitate n71 and n105 co-banding and possibly also improve Band 71/n71 IL performance.
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