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Introduction 
In this paper, we discuss an issue related to autonomous BWP switching (e.g. triggered by RACH in an active BWP without RACH configuration) when the target BWP is not contained within UE’s currently configured channel BW. 
Discussion
In RAN2#115-e, the following agreement was made:
	R2-2107980	Allowed bandwidth in BWP configuration	Ericsson	discussion
[016] noted
[016] R2 Confirms the following understanding:
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 and firstActiveBWPID so that the channel bandwidth covers at least the active BWP. UE behaviour is not specified when channel bandwidth doesn't contain active BWP size.
The network avoids DCI- and timer-based BWP switching to BWPs that are not within current channel bandwidth.


The above agreement guarantees that an active BWP always remains contained within network configured channel bandwidth (configured via downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List). 
The spirit of above agreement is also captured, at least, in the context of DCI based BWP switching, in RAN4 spec, as follows. Although RAN4 spec doesn’t have a similar text for timer-based BWP switch, we can assume that the same principle holds.
	The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a time duration of TBWPswitchDelay which starts from the beginning of DL slot n except DCI triggering BWP switch on the cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. 


Observation 1.	RAN2 previously agreed that UE behavior is not specified when channel bandwidth doesn’t contain active BWP size.
However, the above requirements may contradict the current UE behavior of autonomous BWP switching triggered by a RedCap UE when the target BWP is not contained within UE’s currently configured channel bandwidth. This issue can be illustrated through an example shown in Figure 1.
In this example, RedCap UE’s active BWP is BWP #1, which is contained within the network configured channel bandwidth. Suppose BWP#1 is not configured with any RACH resources. If UE needs to perform RACH, e.g. due to scheduling request or BFR, the current MAC spec requires this UE to autonomously switch to its RedCap-specific initial BWP. 
However, in the scenario of Figure 1, if UE autonomously switch its BWP to RedCap initial BWP to perform RACH, its new active BWP after the switch (RedCap initial BWP) will not be contained within its current channel bandwidth, which can only reconfigured by RRC Reconfiguration. As a result, UE’s RF module will not be able to operate properly because of the misalignment between its channel bandwidth and bandwidth of its initial BWP. This creates a situation in which UE’s behavior is not specified and the principle behind the RAN2 agreement quote above is violated. 
Please note that although this issue is generic to all UEs, it is more prominent for RedCap UEs because RedCap UEs’ channel bandwidth often is narrower than carrier bandwidth.
Observation 2. 	Currently UE is required to autonomously switch to its initial BWP to perform RACH if its active BWP does not contain RACH resources, even if the initial BWP lies outside its configured channel bandwidth. 
Observation 3.	This issue is more prominent for RedCap UEs because RedCap UEs’ channel bandwidth often is narrower than carrier bandwidth.
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Figure 1. RedCap UE autonomously switches its BWP due to RACH to its initial BWP which is not contained within its currently configured channel BW.
For such a scenario, the current spec does not have any explicit text on what UE’s behavior should be or any restriction on network configuration that would prevent such a scenario from occurring. If companies think there is no issue and it can be left to network configuration, then we would like to have this understanding confirmed by RAN2. Otherwise, we would like to kindly request RAN2 to provide a clarification on the expected UE behavior in this scenario. 
Proposal 1a.	RAN2 confirm that RACH resources are always configured in an active BWP whose associated UE channel bandwidth does not cover UE’s initial BWP. 
Proposal 1b.	If there is no consensus on Proposal 1a, RAN2 are kindly requested to provide a clarification on the expected UE behavior in such a scenario.
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1.	RAN2 previously agreed that UE behavior is not specified when channel bandwidth doesn’t contain active BWP size.
Observation 2. 	Currently UE is required to autonomously switch to its initial BWP to perform RACH if its active BWP does not contain RACH resources, even if the initial BWP lies outside its configured channel bandwidth. 
Observation 3.	This issue is more prominent for RedCap UEs because RedCap UEs’ channel bandwidth often is narrower than carrier bandwidth.
Proposal 1a.	RAN2 confirm that RACH resources are always configured in an active BWP whose associated UE channel bandwidth does not cover UE’s initial BWP. 
Proposal 1b.	If there is no consensus on Proposal 1a, RAN2 are kindly requested to provide a clarification on the expected UE behavior in such a scenario.
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