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1	Introduction
During RAN4#99-e meeting continued discussion on each approach for handling irregular bandwidths were held.  The initial documentation of each approach description was agreed in TR 38.844.  To complete the study analysis, it is required to evaluate each approach against the SID [1] objectives.  One objective is to minimize impact to RAN1 and RAN2 as much as possible.  

In this contribution, a text proposal is presented to help capture the current understanding on RAN1 and RAN2 impacts for each approach which has been currently introduced into the TR.
2	Text Proposal

[Start of Changes]

6.5	RAN1 and RAN2 impact
6.5.1	Larger Channel BW than licensed BW
The gNB broadcasts the carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. The ASN.1 signalling and procedural text in 38.331 [xx] (RRC) are written so that a UE may not access the cell even if it does not support carrier bandwidth given therein, the width of the BWP are given in number of PRBs. The procedural text requires that the UE supports a carrier bandwidth which is equal to or smaller than the carrier bandwidth and a BWP bandwidth which is equal to or larger than the BWP#0 given in SIB1, see 38.331 [xx], 5.2.2.4.2. 
Once the UE established the RRC connection, the gNB performs a RRCReconfiguration containing a UECapabilityEnquiry message in order for the UE to transfer its capabilities so the gNB can take those into account.At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1 and configure the UE with a dedicated CBW. As for all dedicated parameters the gNB takes the UE capabilities into account, i.e., it should configure a carrier bandwidth which the UE supports according to its capabilities. Furthermore, the gNB may configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0.
To support irregular carrier bandwidth the ASN.1 signalling and procedure text in TS 38.331 [xx] could be used as follows: (below an irregular BW of 7MHz is used as an example)
A cell could indicate in SIB1 that the carrier bandwidth is 10 MHz and that the initial BWP is 5 MHz wide:
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 PRBs / subcarrierSpacing = 15 kHz
SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs

A UE supporting only a carrier bandwidth of 15 MHz would, according to the rules in 38.331, section 5.2.2.4.2, the UE will therefore not camp on the cell (since 10 MHz is too narrow), in a similar manner if SIB1 indicates a carrierBandwidth of 7 MHz a UE supporting only 10 MHz would also not camp on the cell.
A UE would also need to support 5 MHz and would camp, access and apply a supported carrier bandwidth that it supports and that is smaller than or equal to the value in SIB1. i.e., in this case the UE would consider the BWP to be 5 MHz wide. In this case the gNB continues to use a BWP bandwidth of 5 MHz (either the initial BWP or a dedicated BWP with the same bandwidth). In addition, it may configure a dedicated channel BW of 5 MHz. 
If the gNB discovers that the UE supports also 10 MHz channel bandwidth, it may configure the UE with a dedicated BWP that covers the entire irregular BW of 7 MHz and a UE specific channel bandwidth of 10 MHz (since the NW may only configure values in dedicated signalling that the UE supports according to its capabilities:
ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = 36 PRBs
These RAN2 procedures are currently supported and require no additional changes and impacts.

6.5.2	Overlapping UE CBW
For irregularBWs which are greater than 10 MHz there is no RAN1 and RAN2 impact. The CORESET#0/BWP#0 has a minimum size of 4.32 MHz making it feasible to overlap CORESET#0 within the 2 UE channel bandwidths for irregularBWs greater than 10 MHz.  

6.5.3	Combined UE CBW (one cell)
The dedicated signalling to the UE would reconfigure the main carrier into the configuration of the second additional carrier.  This would mean a shift in location of the channel bandwidth.  For UE specific configuration specified in TS 38.331 [xx] the following excerpt on the UE specific carrier can be defined using downlinkChannelBW-PerSCS-List description:
	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 [xx] and TS 38.101-2 [xx].



As the cyan highlighted portions explain, the UE is not required or expected to form a union of the main carrier PRBs and the additional PRBs.  It rather clarifies that the UE shall use the carrier as defined in this field (if present) and if not apply the cell-specific (SIB1) values.  It should also be noted that the description/content of these fields cannot easily be changed: Even if one would introduce a new UE capability bit indicating that the UE supports determining the union of the fields, a new UE would not know whether it is connected to an old network setting the values or expecting the UE to form the union.
In addition to the above, the highlighted yellow portion of the BWP configuration description shown below states that all BWPs and all channels and signals configured in relation to the BWP are defined in relation to the cell-specific carrier, i.e. to the one given in SIB1. The UE-specific configuration tells the UE only where to place the carrier with respect to pointA.
	locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [xx] with assumptions as described in TS 38.213 [xx], clause 12, i.e. setting [image: ] = 275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [xx], clause 12)



From the above two aspects it’s clear this approach would not be possible without RAN2 specification changes.  The cell specific carrier configured in SIB1 should be set as wide as the entire carrier that the gNB operates on.  This would allow all UEs to access this cell even if they do not support the maximum carrier bandwidth, i.e. smallerCHBW can be used by legacy UEs.

Placeholder for 7th objective study
[End of Changes]
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