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1
Background
RAN4#101-bis-e discussed the interpretation of the action upon configuration of the fields downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List. It was claimed that these field modify the carrier grid configured in SIB1. According to the 38.211 sub-clause 4.4.2, there is ‘a’ grid per SCS per carrier (and antenna port)
For each numerology and carrier, a resource grid of [image: image2.png]
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 subcarriers and  OFDM symbols is defined, starting at common resource block [image: image3.png]


 indicated by higher-layer signalling. There is one set of resource grids per transmission direction (uplink, downlink, or sidelink) with the subscript[image: image5.png]


 set to DL, UL, and SL for downlink, uplink, and sidelink, respectively. […] There is one resource grid for a given antenna port [image: image7.png]


, subcarrier spacing configuration [image: image9.png]


, and transmission direction (downlink, uplink, or sidelink). 

Admittedly, definition of several carrier grids (dedicated grids allowing dedicated BWP configuration outside another ‘common’ grid) is not explicitly ruled out by 38.211.

In this contribution we include a text proposal for the method “Study of larger Channel BW than licensed BW” based on the following assumption:

-
the gNB configures all UEs in a cell with an initial BWP (BWP#0) and dedicated BWPs contained within the carrier bandwidth indicated in SIB1 for the DL and UL (servingCellConfigCommon)

-
the fields downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List in dedicated signalling are only used for the purpose of configuring the UE with a size and location of a UE channel bandwidth (in MHz) to ensure compliance with regulatory requirements
The carrier bandwidth indicated in SIB1 -- the PRB grid size per SCS and carrier as indicated by the carrierBandwidth in the SCS-SpecificCarrier (SIB1) -- is not modified. 

The above assumptions are completely consistent with the clarification of the use of UE dedicated channel bandwidths (MHz) as agreed in the CR [1]. In the reason for change of this CR it is stated that

The CR RP-182896 introduced the UE-specific channel bandwidth signalling, with the intent to allow UE to determine the placement of the channel bandwidth to meet the RAN4 requirements. However, the channel bandwidth signalling allows for any number of PRBs to be given, whereas the RAN4 requirements defined in TS 38.101-1 and TS 38.101-2 are only defined for certain channel bandwidths. This makes it unclear what UE would do if it was signalled a channel bandwidth value that would not correspond to the RAN4 specification values.
and in the summary of change:
1. Clarify that network only indicates channel bandwidth values that are defined in TS 38.101-1 and TS 38.101-2.

2. Clarified that location and bandwidth of a BWP is always determined by offsetToCarrier contained in ServingCellConfigCommon / ServingCellConfigCommonSIB (and not the one configured with dedicated channel bandwidth signalling). 

3. Clarified that a configuration provided with downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List fields is only used for the purpose of channel bandwidth and location determination.
This means that the carrierBandwidth in the SCS-SpecificCarrier IE of the field downlinkChannelBW-PerSCS-List and the corresponding for the UL must correspond to a maximum transmission bandwidth configuration of a UE channel bandwidth as specified in sub-clause 5.3.2 of 38.101-1 so that the UE can map this unambiguously to a regular channel bandwidth in MHz. The network also configures all BWPs, initial and dedicated, starting at the start of the carrier grid indicated in SIB1.
3
Proposal

It is proposed to include the text proposal below in the latest version of the TR 38.844. 
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TEXT PROPOSAL:

< start of text proposal >
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< text omitted >
6.1.2.1
Method using Next larger 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 larger standard channel bandwidth, i.e. 10 MHz, and that the initial DL BWP can be set to 5 MHz:

-
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 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 may 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. gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 

-
ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz

-
ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = TBD PRBs 
Another example of interest to some operators is 5 MHz at the bottom of  n12 being shared with 6 MHz at the bottom of n85. The details can be found in Annex A.  
NOTE:
For uplinkChannelBW-PerSCS-List and scs-SpecificCarrierList symmetric operation bands with fixed duplex distance and asymmetric UL/DL channel bandwidth is band specific aspect which is defined in TS 38.101-1 and TS 38.101-2.  Bands which utilize the wider channel bandwidth approach for the irregular bandwidths may need to be adopted for this aspect. 
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. 
Editor’s note: the above issue can be further discussed.     
6.1.2.3
Method using next larger channel bandwidth than the operator block
In this version of the method of using a larger channel bandwidth, it is assumed that 
-
the gNB configures all UEs in a cell with an initial BWP (BWP#0) and dedicated BWPs contained within the carrier bandwidth indicated in SIB1 for the DL and UL (servingCellConfigCommon)
-
the fields downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List in dedicated signalling are only used for the purpose of configuring the UE with a size and location of a UE channel bandwidth (in MHz) to ensure compliance with regulatory requirements
The carrier bandwidth indicated in SIB1 -- the PRB grid size per SCS and carrier as indicated by the carrierBandwidth in the SCS-SpecificCarrier (SIB1) -- is not modified. This is also consistent with the clarification of the use of UE dedicated channel bandwidths (MHz) agreed in [4].
In the following we consider an example of a 7 MHz block at the lower edge of an operator block, the lower edge the block 817-849/862-894 MHz of n26 assigned in parts of the US. We also assume that SCS = 15k and that the UE channel bandwidth are 5 MHz and 10 MHz for the UL and DL, respectively.
The operator UL and DL blocks of 7 MHz are at default duplex spacing, a TX-RX separation of 45 MHz in this example. Furthermore, 
-
the carrier grids must be at default duplex spacing, otherwise legacy UEs only supporting regular channel bandwidths (MHz) may not attach.

-
the Point A of the DL and UL are also assumed to be at duplex spacing such that the UE dedicated channel bandwidths for legacy devices can also be located at default duplex spacing (not a requirement in 38.331)
The TX-RX separation is the frequency separation between the UL and DL ‘center frequencies’ at subcarrier 0/6 for the center PRB of UL and DL carrier grids for an even/odd sized carrierBandwidth as configured in SIB1.
We consider two different cases for covering the 7 MHz irregular bandwidth:
1.
the DL carrier grid (PRB) is corresponding to the maximum transmission bandwidth configuration (PRB) of the larger UE DL channel bandwidth (10 MHz)
-
carrierBandwidth = 52 PRB in SIB1 with PRB blanking, the maximum transmission bandwidth configuration of the 10 MHz channel bandwidth
2.
the DL carrier grid (PRB) is smaller than the maximum transmission bandwidth configuration of the larger UE DL channel bandwidth (10 MHz)

-
carrierBandwidth = 36 PRB in SIB1 without PRB blanking in the DL, corresponding to an expected spectrum utilization of a 7 MHz block
For the UL, the 5 MHz channel bandwidth is located strictly within the 7 MHz block to ensure that (additional) unwanted emissions requirements are met outside the operator block.
Figure 6.1.2.3-1 displays the first case above. The BWP#0 of the UL and DL are located within the 5 MHz bandwidth at default duplex spacing. UEs supporting both 5 MHz and 10 MHz bandwidth would attach, but all UEs must also support the 5 MHz regular bandwidth for otherwise compliance with unwanted emissions requirements cannot be ensured. The network configures initial BWPs within the said 5 MHz bandwidths.
During initial access the UE uses the carrierBandwidth in SIB1 and the size of the BWP#0 for determining the channel bandwidth, before any UE capability exchange and possible configuration of dedicated channel bandwidths (MHz) in dedicated signalling. 
In connected mode the network can configure dedicated BWP withing the carrier grid of 52 PRBs in Figure 6.1.2.3-1 and configure the UE with a DL dedicated channel bandwidth by setting carrierBandwidth in the SCS-SpecificCarrier IE of the field downlinkChannelBW-PerSCS-List to the maximum transmission bandwidth configuration (52 PRB) of the 10 MHz channel bandwidth and locating this UE channel bandwidth with the offsetToCarrier. The same procedure would be for the uplink but then for a 5 MHz channel bandwidth. 
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Figure 6.1.2.3-1: the case of a DL carrier grid (PRB) corresponding the UE DL channel bandwidth (MHz).
The carrierBandwidth in the SCS-SpecificCarrier IE of the field downlinkChannelBW-PerSCS-List and the corresponding for the UL must correspond to a maximum transmission bandwidth configuration of a UE channel bandwidth as specified in sub-clause 5.3.2 of 38.101-1 so that the UE can map this unambiguously to a regular channel bandwidth in MHz.
Figure 6.1.2.3-2 displays the second case, the DL carrier grid is smaller than the maximum transmission bandwidth configuration of the UE DL channel bandwidth (MHz) used for supporting the 7 MHz block. The BWP#0 of the UL and DL are located within the 5 MHz bandwidth at default duplex spacing, but UEs not supporting the 5 MHz would not attach. However, it has been claimed by some vendors that the carrierBandwidth, the carrier grid size, indicated in SIB1 must correspond to a maximum transmission bandwidth configuration of a UE channel bandwidth (as in Figure 6.1.2.3-1) although this is not stated in the core signalling specifications. Otherwise, the case in Figure 6.1.2.3-2 is similar to that in Figure 6.1.2.3-1. 
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Figure 6.1.2.3-2: the case of a DL carrier grid (PRB) smaller than the maximum transmission bandwidth configuration of the UE DL channel bandwidth (MHz).

The two methods above only require one specification change: the UE must support the asymmetric channel bandwidth pair 5/10 MHz for Band n26. However, like all methods discussed, all sorts of IODT problems expected for irregular bandwidths in general due to different interpretations of the specifications.
Regarding the case in Annex A, the above method cannot be used for n123 since the carrier grid (including all BWP) for an irregular bandwidth would have to extend below the lower band edge of n12. In general, this is not possible due to the following note in Table 5.4.2.3-1 of 38.101-1
NOTE 1:
The channel numbers [NR-ARFCN] that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.
However, there is no explicit restriction of the location of the dedicated UE bandwidth by the downlinkChannelBW-PerSCS-List other than that the bandwidth location must be above Point A in frequency, although configuration of a UE channel bandwidth filter outside the operating band is likely to cause UE malfunction.
6.1.2.4
 Further Signalling and configuration aspects: Band Edge

The network only configures channel bandwidth according to UE capabilities. RAN4 requirements do not cover the case when a UE is configured with a channel that is not contained within a specified band.  Thus, if the network were to configure the UE channel bandwidth beyond the band edge, then the UE behavior would be unknown.

However, one approach to avoid the unexpected UE behavior is for the NW to ensure that the UE CBW filter will not exceed the NR band edges.  This can be achieved as long as the wider CBW is not wider than the NR band. The NW can control the UE CBW filter location near band edges by setting the CRB0 location (within RIV locationAndBandwidth) and carrierBandwidth.  Then the NW can set BWP to utilize the RBs aligned to the left or right edge of the UE carrier bandwidth using [image: image13.png]N3ize,



, etc.  In this manner there is no need or the NW to schedule the UE CBW filter outside the NR band edge, potentially leading to unknown UE behaviour.  Further channel filter configuration examples can be seen in Section 6.1.3 which show how the NW can avoid setting the UE CBW filter outside the band edge.

6.1.3
UE channel filters

< end of text proposal >
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