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1	Introduction
[bookmark: _Ref178064866]When configuring BWPs, each configured BWP should be within the limits of the channel bandwidth supported by the UE. But it is not clear whether the union of the configured BWPs’ frequency domain resources must be within the channel bandwidth supported by the UE. 
In RAN2#114-e, this topic was addressed but no conclusion was taken:

R2-2105983	Allowed bandwidth in BWP configuration, Ericsson, discussion
-	[011] Rapporteur half-time proposed conclusion: RAN2 confirms that the union of the bandwidths of the configured (initial + dedicated) BWPs may exceed the maximum channel bandwidth supported by the UE. In this case, BWP switching via DCI is not used and BWP inactivity timer is not configured, BWP switching can only be performed via the configuration of firstActiveDown(Up)linkBWP-Id and down(up)linkChannelBW-PerSCS-List that spans the UE specific channel BW that matches the BWP to be switched to.
-	[011] more comments
	[011] noted, this discussion is postponed

This contribution discusses this scenario and the impact to BWP configuration, based on the discussion in RAN2#114-e.
2	Discussion
2.1	Union of configured BWP-bandwidths
To further describe this case, we can take an example:

A gNB operates a 30 MHz wide carrier with an initial BWP of 20 MHz and a CORESET#0 of 10 MHz (see Figure 1). Upon initial access, a UE supporting 20 MHz channel bandwidth (but not 30 MHz) reads MIB and SIB1 and determines based on the information therein that it may access the cell using the BWP#0. Based on the UE capabilities the gNB knows that it may not configure more than 20 MHz. But to spread the load on the carrier it may attempt to configure a BWP#1 (also 20 MHz wide and with the same SCS as BWP#0) spanning over the 10 MHz that are within the carrier but outside the BWP#0.:

[image: ]
Figure 1 – Both BWP#0 and BWP#1 are 20 MHz wide.

Hence, despite both BWP#0 and BWP#1 being configured according to what the UE supports in terms of channel bandwidth, it is not clear whether those BWPs should be further bounded by the union of the frequency region from BWP#0 and BWP#1. 
 The definition of the BWP related features in TS 38.306 captures the following limitations:

	bwp-DiffNumerology
Indicates whether the UE supports BWP adaptation up to 4 BWPs with the different numerologies, via DCI and timer. Except for SUL, the UE only supports the same numerology for the active UL and DL BWP. For the UE capable of this feature, the bandwidth of a UE-specific RRC configured DL BWP includes the bandwidth of the CORESET#0 (if CORESET#0 is present) and SSB for PCell and PSCell (if configured). For SCell(s), the bandwidth of the UE-specific RRC configured DL BWP includes SSB, if there is SSB on SCell(s).

	bwp-SameNumerology
Indicates whether UE supports BWP adaptation (up to 2/4 BWPs) with the same numerology, via DCI and timer. Except for SUL, the UE only supports the same numerology for the active UL and DL BWP. For the UE capable of this feature, the bandwidth of a UE-specific RRC configured DL BWP includes the bandwidth of the CORESET#0 (if CORESET#0 is present) and SSB for PCell and PSCell (if configured). For SCell(s), the bandwidth of the UE-specific RRC configured DL BWP includes SSB, if there is SSB on SCell(s).



The configuration depicted in Figure 1 fulfils the requirements highlighted in the field description. From that perspective, the configuration described in the example above is allowed.
[bookmark: _Toc71216402][bookmark: _Ref77061003][bookmark: _Toc78870519]According to 38.306, the union of the bandwidths of the configured (initial + dedicated) BWPs may exceed the maximum channel bandwidth supported by the UE.
According to the discussion in RAN2#114-e [1], most companies confirmed our Observation 1.
2.2	RRC-configured UE channel bandwidth
According to 38.331, the UE determines the applicable channel/carrier bandwidth ...
· either from ServingCellConfig-> downlinkChannelBW-PerSCS-List 
· or from ServingCellConfigCommon(SIB)-> downlinkConfigCommon-> frequencyInfoDL (if the former is not provided)
In the example shown above, SIB1 indicates a carrierBandwidth of 30 MHz. When the UE accesses the cell, it applies the procedural text in section “5.2.2.4.2 Actions upon reception of the SIB1”:
4>	apply a supported uplink channel bandwidth with a maximum transmission bandwidth which
-	is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the initial uplink BWP, and which
-	is wider than or equal to the bandwidth of the initial BWP for the uplink;
4>	apply a supported downlink channel bandwidth with a maximum transmission bandwidth which
- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the initial downlink BWP, and which
- is wider than or equal to the bandwidth of the initial BWP for the downlink;
That means, the UE will, even though SIB1 indicates that the carrier is 30 MHz wide, apply a channel bandwidth of 20 MHz and position its filters so that it can acquire the DL- and UL initial BWP.
When the gNB configures the above-mentioned BWP#1, the channel configuration previously determined by the UE would prevent the UE from acquiring the DL BWP#1 and from transmitting on the UL BWP#1. Of course, the UE could apply a similar rule as defined for the initial access, i.e., apply a transmission bandwidth that covers the BWP#1 for UL and DL. However, since there is no such procedural text in 38.331 and since there is the downlinkChannelBW-PerSCS-List field in ServingCellConfig common, it seems reasonable that the gNB should configure the appropriate channel bandwidth and position therein. 
The network could provide the downlinkChannelBW-PerSCS-List in the RRCReconfiguration message in which it configures the BWP#1 and in which it commands the UE to switch to BWP#1. 
According to the discussion in RAN2#114-e [1], most companies seem to think that the NW should do so:
[bookmark: _Toc78870517]When configuring a UE with a dedicated BWP that is not within the channel bandwidth that the UE applied when acquiring SIB1, the network configures the downlinkChannelBW-PerSCS-List and/or uplinkChannelBW-PerSCS-List so that the channel bandwidth covers at least the active BWP.
2.3	BWP-Switching
When the UE would switch to another BWP (BWP#0 in our example above) by means of a timer or triggered by a DCI the previously RRC-configured UE-channel bandwidth would prevent the UE from receiving or transmitting on that non-overlapping BWP#0. This raises the question whether timer- and DCI- based BWP switching must be avoided in such cases or whether the UE is required to autonomously release the configured downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List parameters. In the discussion in RAN2#114-e [1] companies proposed the former:
[bookmark: _Toc78870518]The network avoids DCI- and timer-based BWP switching to BWPs that are not within the RRC-configured channel bandwidth.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	According to 38.306, the union of the bandwidths of the configured (initial + dedicated) BWPs may exceed the maximum channel bandwidth supported by the UE.

Based on the discussion in the previous sections we propose the following:
Proposal 1	When configuring a UE with a dedicated BWP that is not within the channel bandwidth that the UE applied when acquiring SIB1, the network configures the downlinkChannelBW-PerSCS-List and/or uplinkChannelBW-PerSCS-List so that the channel bandwidth covers at least the active BWP.
Proposal 2	The network avoids DCI- and timer-based BWP switching to BWPs that are not within the RRC-configured channel bandwidth.

4	References
[bookmark: _Ref71186352][bookmark: _Ref58846698][bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref66786582]R2-2106710, Summary of offline 011 Rel-15 UE caps II, Ericsson, RAN2#114-e, 19 - 27 May, 2021.
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