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1	Introduction 
In the previous RAN4 #103 meeting, issues of SIB1 channel bandwidth signalling arose as different companies have different interpretations which is blocking progress for irregular CBW.  While four methods in the pursuit of non-standard or irregular channel bandwidth have been well developed, it is difficult to make further progress distinguishing between these methods until a general agreement on these fundamental issues is found.  RAN Plenary has requested [1] for RAN4 during RAN4 #104 to pause further development of the four methods and focus instead on resolving these issues, primarily the SIB1 issue.
In this paper, we share our view as we continue discussion related to the SIB1 issue and seek to find a common understanding of how to interpret the existing specifications.
2 Discussion
WF Page 1 Bullets
In the RAN4 #103 the WF [2] proposed to further discuss the following Observations which were discussed with no agreement and originated in [3],[4]:
· Observation 3: The carrierBandwidth in SIB1 must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.
· Observation 4: The channel bandwidth value indicated in dedicated signaling must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101 so that UE can map it unambiguously to a regular UE channel bandwidth.
Although the two proposed observations are similar, there is a key difference.  Observation 3 is related to SIB1 which is in the initial DL BWP.  This SIB1 signaling is part of the common configuration for the entire cell.  There isn’t any UE specific aspect to it.  An example of the signaling is:

SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 25 PRBs 

Observation 4 is related to related to dedicated signaling to a specific UE which utilizes servingCellConfig in RRC_Connected mode.  As this is a UE specific signal, it is distinct from the carrier bandwidth signaled in SIB1 and can take on a different value.  An example of the signaling is: 

ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 25 PRBs,

As can be seen from these two examples, there is distinctly different signaling between the SIB1 common carrier bandwidth and the UE specific dedicated bandwidth.  Changing the value of carrierBandwidth in ServingCellConfig will not change the value of carrierBandwidth in SIB1.  Furthermore, the dedicated signaling is meant to be able to signal different carrier bandwidth values to the UE.  In RRC connected mode, the NW has full knowledge of the UE capabilities and if the UE doesn’t support a particular CBW, the NW can use the ServingCellConfig to signal a carrier bandwidth that the UE supports.  This is in contrast to the SIB1 carrier bandwidth which has no foreknowledge of what a particular UE’s capabilities are.

A second aspect of Observations 3,4 is the claim that the carrier bandwidth “must correspond to the maximum transmission bandwidth configuration NRB defined in TS 38.101.”  If we examine the descriptive text in TS 38.331, we see that this is not in the specification for Observation 3 but is in the specification for Observation 4.
For Observation 3, the SIB1 signaling uses the scs-SpecificCarrierList which has this description in TS 38.331:
scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3). The network configures this for all SCSs that are used in DL BWPs in this serving cell

For Observation 4, the UE specific dedicated signaling uses the downlinkChannelBW-PerSCS-List which has this description in TS 38.331:
downlinkChannelBW-PerSCS-List
A set of UE specific channel bandwidth and location configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. The UE uses the configuration provided in this field only for the purpose of channel bandwidth and location determination. If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB. Network only configures channel bandwidth that corresponds to the channel bandwidth values defined in TS 38.101-1 [15] and TS 38.101-2 [39].

Here we see that the text in TS 38.331 specifically limits the potential values for carrier bandwidth only in the case of UE specific dedicated signaling.  For the case of SIB1 signaling there is no limitation.  Therefore, we agree with Observation 4 but disagree with Observation 3 from the WF.

Observation 1: The text in TS 38.331 specifically limits the potential values for carrier bandwidth to meet RAN4 requirements only in the case of UE specific dedicated signaling not for the case of SIB1 signaling.  

A second factor worth discussing, is that BWP bandwidth is signaled separately from carrier bandwidth.  In BWP, Location and Bandwidth is signaled with RIV encoding as described in TS 38.214.  When decoded, location and bandwidth for the BWP are given as an integer number of PRBs.  Both the SIB1 signaling and UE specific dedicated signaling include an IE field for locationAndBandwidth.  This further highlights the difference between carrier bandwidth and BWP bandwidth.  Carrier bandwidth is used to tell the UE which channel filter to use.  BWP bandwidth tells the UE which PRBs to use.  They don’t have to be equal.  The BWP methodology ensures that any number of PRBs can be utilized less than or equal to the number of PRBs defined for the carrier bandwidth.

Observation 2: Signaling gives separate IE fields for Carrier bandwidth and BWP bandwidth: carrier bandwidth tells the UE the channel filter size, whereas BWP tells the UE which PRBs to use.  For BWP, it is possible to signal any number of PRBs less than or equal to the number of PRBs signaled for carrier bandwidth.

WF Page 2 Bullets
Also, in the WF document, there are a number of observations listed as bullets on page 2 that are worth discussing:· Any number of RBs can be indicated in carrierBandwidth in SIB1, there is no restrictions (Huawei, Intel, Ericsson, ZTE) 
· Initial BWP is equal to or smaller than regular channel bandwidth confined in carrierBandwidth in SIB1 (Nokia) 
· UE specific channel bandwidth signaling only defined CBW can be configured (China Telecom, MediaTek, Ericsson)
· UE-specific channel bandwidth: UE can map maximum transmission bandwidth configuration NRB defined in TS 38.101 unambiguously to a regular UE channel bandwidth (Ericsson, China Telecom, Nokia, ZTE, TMUS)


The first bullet is the same as our discussion in the previous section, we agree since we see that TS 38.331 does not place limitations on the carrierBandwidth for SIB1.

For second bullet, we agree in principle, although this is not necessarily described in the spec, yet it would seem to be true in most cases.  The BWP is signaled separately from channel bandwidth so it would be up to the NW to configure this to be true.

For the third bullet, we agree, as this is a similar statement to Observation 4 from the WF and is described in the TS 38.331 text for downlinkChannelBW-PerSCS-List.

For the fourth bullet, we agree, as this also is similar to Observation 4 from the WF and is described in the TS 38.331 text for downlinkChannelBW-PerSCS-List.


WF Page 3 Bullets
The third page of the WF has additional bullets for agreement.  During the GTW at the end of the RAN4 #103 these bullets were proposed but no agreement could be reached:For Agreement
· carrierBandwidth in SIB1 has no restrictions
· less than 275 PRB
· servingCellConfig is used to determine channel bandwidth (MHz) and location determination
· Location is determined with existing Rel-15 RRC specification


We agree with the first bullet and sub-bullet.  This is based on the discussion above that SIB1 signalling uses scs-SpecificCarrierList which does not have any limitation in the specification for being fixed to RAN4 CBWs.
For the second bullet, we can’t agree because the statement is unclear.  It would be more precise to say that channel bandwidth is determined first by SIB1 and secondly by servingCellConfig if servingCellConfig channel bandwidth is defined.

Proposal: To change the last bullet for agreement to: SIB1->servingCellConfigCommon is used to determine the initial channel bandwidth and location for UEs in a cell.  servingCellConfig can be further signalled to change the channel bandwidth for a UE.

3	Conclusions
In summary, there are multiple ways carrier bandwidth is signalled.   In SIB1 a common configuration of carrier bandwidth is signalled.  In servingCellConfig, a UE specific, dedicated carrier bandwidth is signalled.  These are separate values in the IE and they have different specification requirements.
Observation 1: The text in TS 38.331 specifically limits the potential values for carrier bandwidth to meet RAN4 requirements only in the case of the servingCellConfig, UE specific dedicated signaling not for the case of SIB1 signaling.  

Observation 2: Signaling gives separate IE fields for Carrier bandwidth and BWP bandwidth: carrier bandwidth tells the UE the channel filter size, whereas BWP tells the UE which PRBs to use.  For BWP, it is possible to signal any number of PRBs less than or equal to the number of PRBs signaled for carrier bandwidth.

Proposal: To change the last bullet for agreement to: SIB1->servingCellConfigCommon is used to determine the initial channel bandwidth and location setting for UEs in a cell.  servingCellConfig may be further signalled to change the channel bandwidth for a dedicated UE.
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