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1
Background
In this revised TP below the changes w r t to the original R4-2208756 are marked by ‘Ericsson2’.
The WID [1] of the study FS_NR_eff_BW does not exclude consideration of TDD even though the example irregular bandwidths only include FDD cases (non-exclusive). The method of using the next larger bandwidth can also be adopted for the TDD case with a requisite definition of asymmetric UE channel bandwidths.
Asymmetric bandwidths have thus far only been specified for FDD, the same definition could also be used for TDD
[image: image1.png]In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier genter, frequency separation (defined
in table 5.4.4-1) as following;
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but with the default duplex spacing between symmetric UL/DL channel bandwidths FTX-RX = 0 Hz. 

2
Proposal

It is proposed to include the text proposal below in the latest version of the TR 38.844. The TP contains references to another TP in [2].
2
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TEXT PROPOSAL:

< start of text proposal >
6.1.2.2
Method using Next smaller channel bandwidth is broadcast in SIB1

The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next smaller standard channel bandwidth, i.e., 5 MHz, and that the initial DL BWP can be set to 25PRBs:

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 25 PRBs / subcarrierSpacing = 15 kHz

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs
Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB will override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. For the 7MHz allocation, gNB will override the SIB1 channel bandwidth by 10MHz and configure a larger BWP that will cover the whole 7MHz irregular channel. 

-
ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
-
ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters->locationAndBandwidth = TBD PRBs
It should be noted that BWPs of sizes different from the already defined channel bandwidths are not currently tested within the RAN4 defined requirements. As such, UE behaviour under such configuration is not verified by RAN4 requirements.
The above configuration doesn’t consider the PRB grid alignment between SIB1 channel bandwidth and UE configured channel bandwidth based on the 100 kHz channel raster. 
6.1.2.3B
Method using next larger channel bandwidth than the operator block for TDD

The method described in 6.1.2.3 can readily be extended to the TDD case but requires a definition of asymmetric bandwidth also for TDD (thus far only defined for FDD). The carrier bandwidth bandwidth [image: image3.png]NSZeH



 (the carrier grid size) is indicated in SIB1 by the carrierBandwidth for subcarrier spacing configuration  in the scs-SpecificCarrierList and is not modified.
For support of irregular bandwidths for the TDD case we make the same assumptions as for the FDD cases described in section 6.1.2.3:
-
the carrier resource grids are at default duplex spacing (for all UEs), otherwise legacy UEs only supporting regular channel bandwidths (MHz) may not attach.
-
the UE dedicated channel bandwidth (MHz) for legacy UEs are symmetric and assumed to be at default duplex spacing (FTX-RX = 0 Hz for TDD) but not necessarily centered on the carrier raster in case this is of 100 kHz granularity (n90)
-
the UE carrierBandwidth for UL and DL (PRB) should be either both odd or both even, for then any smaller UE dedicated symmetric channel bandwidth can be both PRB aligned with the carrier grids and at default duplex spacing
-
the carrier bandwidths [image: image5.png]NSZeH



 (RB) of the DL and UL carrier indicated to the UE by SIB1 are within the BS transmission bandwidth configurations of the respective BS UL and DL channel bandwidths (MHz) no matter if irregular, the said BS transmission bandwidth configurations also containing blanked PRB

-
the UE dedicated regular channel bandwidths (MHz) with their corresponding maximum transmission bandwidth configurations (including the next wider) are located within the above DL and UL carrier bandwidths that may also include blanked PRBs

Hence the BS does not configure any UE with a dedicated channel bandwidth (MHz) outside the carrier grid (carrier bandwidth) indicated in SIB1. 

For TDD, asymmetric bandwidths have thus far only been specified for n50 with the specific condition that the centre frequency of UL/ DL channels shall be the same. In general, the definitions for FDD could also be used for TDD
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but with the default duplex spacing between symmetric UL/DL channel bandwidths FTX-RX = 0 Hz. For TDD there are also restrictions on the BWP configured within the UE dedicated channel bandwidth, asymmetric for supporting devices: the center frequency of UL and DL bandwidth parts with the same BWP-Id must be the same.
Figure 6.1.2.3B-1 shows an example of a 55 MHz operator block with DL and UL carrier grids of different sizes, about 145 PRB could be used (not blanked) in the DL with the next larger DL bandwidth is 60 MHz. The DL carrierBandwidth indicated in SIB1 is mPRB + 2u with mPRB the UL carrierBandwidth and 2u a DL extension (the UL and DL carrier grids are then either both odd sized or both even sized) also covering blanked PRB, and such that the maximum transmission bandwidth configuration of the next larger channel bandwidths is contained within the DL carrier grid. For the 55 MHz operator block, we can pick mPRB = 134 PRB and mPRB + 2u = 162 PRB as shown in Figure 6.1.2.3B-1. 
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>

I DL carri'ler grid I DL: carrierBandwidth = mggg + 2u (2 162)
>
; downlinkChannelBW-PerSCS-List: 162 PRB
Same offsetToCarrier w r t SIB1 carrier grid
uL carrﬁer grid UL: carrierBandwidth = mgs (> 133)
- >

_ uplinkChannelBW-PerSCS-List: 133 PRB

Same center frequency for UL
UL and DL BPW#0 and DL (can be smaller BW)

All UL/DL UE dedicated CHBW and carrier grids PRB aligned . Blanked PRB 3 Center PRB




Figure 6.1.2.3B-1: the TDD case with different DL and UL carrier grid sizes (centre aligned)
The centre frequencies of the DL and UL carrier grids are aligned as required by UEs not supporting asymmetric bandwidths. These are configured with 50 MHz symmetric channel bandwidths. The UE dedicated channel bandwidths, also the next larger, are PRB aligned with the carrier grids, and the initial UL and DL BWP can use the same center frequency for TDD (both index 0). The latter are contained within the transmission bandwidth configuration of the 50 MHz channel bandwidth for both the DL and UL. Additional BWP can also be configured with the same center frequency if desired.
In the example above, UEs not supporting a channel bandwidth less than 60 MHz would not attach due to the smaller UL carrier grid size. The carrierBandwidth of the UL and DL grids can be of equal size in case UEs support at least one smaller BW than the next larger than the irregular block. Figure 6.1.2.3B-2 shows the case of a 55 MHz block size supported by DL and UL carrier grids of equal size and with the 55 MHz block at the edge of the band. The design is such that the center frequencies of any BWP can be aligned if desired. However, the UE dedicated channel bandwidths of UEs supporting the 50/60 MHz asymmetric bandwidth need not be at default duplex spacing (FTX-RX = 0 Hz with the proposed definition above) but must be PRB aligned with the respective UL and DL carrier grid.
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Figure 6.1.2.3B-2: the TDD case with equal UL and DL carrier grid sizes (centre aligned) and a block at the band edge.
The drawback of the configuration in Figure 6.1.2.3B-2 is that UEs not supporting the 50 MHz bandwidth (or any smaller) may attach, which means that compliance with unwanted emissions limits is not ensured outside the 55 MHz uplink block before UE capability exchange (after which non-supporting UEs could be redirected if desired). However, the BWP#0 can be configured to a smaller bandwidth within the 50 MHz UL channel bandwidth resulting in larger internal guard bands e.g. for RACH transmissions.
There will be a degradation of the ACS for interferers immediately adjacent to the block of irregular size just as for the corresponding FDD cases. However, the only specification change needed is introduction of a more general definition of asymmetric channel bandwidths for TDD similar to that for FDD.
< end of text proposal >
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