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1 Background
The SI on support of irregular channel bandwidth is put on hold due to different interpretations of the parameter carrierBandwidth in SIB1 and whether UE specific (regular) channel bandwidths configured by the IE ServingCellConfig have to be located on the channel raster. RAN4#104-bis-e agreed that
Agreement:

· At least for Rel-18, it is possible to consider further enhancements that the UE specific channel bandwidth and BWPs of FR1 low-frequency bands can be on non-100kHz raster.

It is unclear how three releases of legacy UEs should be accommodated in a cell configured according to further enhancements in Rel-18.
In fact, there are a number of issues relevant for ongoing and planned deployment of legacy devices up to Rel-17 that ask for clarification in Rel-15:
1. Locating a Rel-15 UE with limited CHBW support within a wider cell-specific BW (the bandwidth of the carrier)
This should be possible according to the original intention of the UE-specific CHBW feature, from the ‘reason for change’ in the original [1],
“The cell-specific carrier bandwidth configuration is currently provided via the information within SCS-SpecificCarrier broadcast in SIB1. UEs use this information to determine where the PRBs are located in relation to the pointA, and to which the BWP configuration then refers. If the UE doesn’t support the cell-specific channel bandwidth, it can still access the cell via initial BWP whose channel bandwidth is determined according to the initial BWP configuration. However, when UE is configured with BWP smaller than the cell-specific carrier bandwidth, it is not clear how the UE channel bandwidth should be defined. The UE needs to set the channel bandwidth in order to be able to operate in a regulatory compliant way. Therefore, it may not be clear how the current signalling supports configuration of “UE-specific” channel bandwidth and UE will have determine by itself how to meet the regulatory requirements.”
and the subsequent clarification [2], from the relevant items of the ‘summary of changes’,
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.
According to this CR the UE-specific CHBW (MHz) can be configured within the wider cell-specific with PRB granularity. The frequency location of the said UE CHBW cannot possibly be restricted to test frequencies: 3GPP conformance tests and tests in harmonized standards in some regions are only carried out for three (3) different test frequencies for each UE channel bandwidth – low, mid and high – within a band, other center frequencies supported by design (see also the corresponding discussion for BWPs in item 5)
2. Locating a Rel-17 RedCap within a wider cell-specific BW (the bandwidth of the carrier)

The same issue as above.
3. What is the applicable default duplex spacing for the UE-specific CHBW?
This is not specified, the gNB is not aware when configuring the UE.
4. Do the UL and DL BWPs have to be a default duplex spacing?
Not specified for FDD, for TDD the center frequency of the UL and DL BWP must coincide for BWPs with the same BWP-Id.
5. The BWP only on the channel raster?
There seems to be consensus that this is not the case. In the Reply LS to RAN2 on supported BW for initial BWP [3], RAN4 provided a general answer
QUESTION 1 from RAN2:
· Which BWP-bandwidths is a UE is expected to support: Only the BWP-bandwidths matching exactly the supported channel bandwidths or also values less than the exact channel bandwidth (possibly including any value - in number of PRBs - lower than the supported channel bandwidths)? 

ANSWER: 

RAN4 made the following agreement in R4-1801006 on BWP configuration and requirement applicability.

· UE can be configured a BWP with small PRBs less than UE CC Bandwidth. 

· UE RF requirements for DL and UL are applied based on configured UE CC bandwidth even if any BWPs less than configured UE CC bandwidth is configured

· RAN4 will only apply the requirements according to set of UE CBW.

It is RAN4 understanding that any BWP size within the UE channel bandwidth is supported. BWP size does not necessarily match with the exact PRB size defined in RAN4 spec for each channel bandwidth. Therefore, UE supports these CORESET#0 sizes (i.e., 24, 48, 96 PRBs) if it is equal to or less than the PRB size of UE channel bandwidth indicated in SIB1.

Hence the BWP can be aligned with any PRB of the carrier resource grid (SIB1) for the relevant numerology, the center PRB of the BWP obviously not necessarily on the channel raster. Moreover, it is made clear that a BWP size can be configured even if not tested.
The main point of contention is perhaps the interpretation of location of the “RF channel” in clause 5.4.2.2, the same text in the 38.104 and 38-101-1/2:

The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the BS.

Is the “RF carrier” the SIB1 carrier bandwidth (for BS and UE), the UE-specific bandwidth or something else? 

Clearly, if both the BS and UE CHBW (MHz) are as determined from common signaling (SIB1), then these bandwidths can only be equal since, in general, the BS and UE channel bandwidths cannot be both be on the 100k channel raster and be PRB aligned. 

The 38.104 specifies that “The BS channel bandwidth supports a single NR RF carrier in the uplink or downlink at the Base Station”. RAN4#104-e agreed in [4] that

Agreement:

· RAN4 common understanding are 
· In the current specification
· SIB1 carrierBandwidth corresponds to BS transmit bandwidth configurations, which is not mandated to be the maximum BS transmission bandwidth configuration specified in TS38.104 and can be any values in MHz.
which implies that the “RF channel” in the BS specification can only be the carrier resource grid indicated in SIB1 and dedicated signaling of common (cell-specific) parameters. It must be the same for the UE, which does not have any other means for selecting its channel bandwidth alongside the BWP#0 supposedly located within the RF carrier. The relation between the BS transmission bandwidth configuration and the UE CHBW with an active BWP is illustrated for one numerology of a carrier in Figure 1 following the original intent of the ‘clarification CR’ in [2] and the LS to RAN2 in [3]. 
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Figure 1: the relation between the BS channel bandwidth and the configuration to the UE.

For 3GPP UE conformance tests in 38.521-1, the carrier resource grid indicated in SIB1 is equal to the initial BWP and the maximum transmission bandwidth configuration of the UE bandwidth under test, which determines uniquely the UE CHBW without need for configuration of a UE-specific CHBW.
It should be possible to make the following assumptions on Rel-15 functionality according to the original intention,
a) the carrierBandwidth indicated in SIB1 is cell specific and is the size of the carrier resource grid of the downlink or uplink carrier used for transmitting to or receiving from UEs connected to the BS
· there is one set of resource grids per transmission direction, one resource grid size per carrier and numerology.
· the value the carrierBandwidth can be set up to 275 PRB with 1 PRB granularity like BWPs
· there is one carrier per serving cell in the downlink and up to two in the uplink 
b) the carrier resource grid is centred on the 100k channel raster for at least one numerology for LTE sub-carrier alignment and support of EN-DC and DSS in migrated LTE bands
c) the carrierBandwidth configured by the IE ServingCellConfig is only used for configuration of a UE-specific channel bandwidth (MHz) with a location set by a PRB offset to Point A of the carrier as per [2]
without risk of UE malfunction or rejected RRC configuration while not precluding other interpretations. 
2 Proposal
We make the following
Proposal 1: make clear in the Rel-15 versions of 38.101-1, 38.101-2 and 38.104 that

· the carrierBandwidth in SIB1 and in dedicated signaling of common parameters is the size of the resource grid of the downlink or uplink carrier used for transmitting to or receiving from UEs connected to the BS, the carrierBandwidth
· it is the carrier resource grid (SIB1) that must be on the channel raster for at least one numerology

· the default duplex spacing applies for UE specific channel bandwidths symmetric in the uplink and downlink but not necessarily for active BWP within the said UE-specific bandwidths
· the existing specification of nominal CA spacing can be reused for determining whether a CA configuration of UE specific channel bandwidths in adjacent component carriers is contiguous.
Then there would be no restriction locating UE and their active BWP within the carrier resource grid and specification of new bandwidths in existing bands is possible. Configuration of UL and DL UE-specific CHBWs and BWPs can be configured by the gNB without risk of RRC rejection or UE malfunction.

Updated CRs for Rel-15 can be found in [5], [6] and [7].
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