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Introduction
During email discussion in RAN4#103e regarding the larger CBW method [1], different understandings among companies were observed on signalling aspects w.r.t. SIB1 signalling and CBW configuration [2]. A WF [3] has listed the open issues below to discuss whether each observation is agreeable or not in RAN4#104e.
· Observation 1: the carrier bandwidth indicated by SIB1 is cell-specific UE channel bandwidth instead of BS channel bandwidth. It is ok to re-configure a UE-specific channel bandwidth wider than the one indicated in SIB1
· Observation 2: The latest TR 38.844 clause 6.1.2.2 already allows a method to configure larger UE specific carrier bandwidth larger than the one in SIB1
· 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.
· Observation 5: The uplink carrier bandwidth in SIB1 shall not exceed the irregular channel bandwidth to maintain the UE unwanted emissions, unless it is guaranteed by 3GPP spec that UE uses a channel filter based on initial BWP bandwidth.
· Observation 6: Provided that the SIB1 carrier bandwidth for uplink does not exceed the irregular channel bandwidth, a risk of violating regulatory requirement in UE unwanted emissions can be avoided.
The common understanding on the observation 3 and – with a less clear outcome – on the observation 4 has been agreed and captured below.
· The following are agreed: 
· 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
Further, the channel raster topic was discussed in a draft maintenance CR [7]; however, it was not agreed as some companies claimed this topic was NBC.
RAN#96 also discussed these issues [4,5]. RAN4 is encouraged to focus the discussion about this SI in August 2022 on SIB1 signalling issues and therefore this agenda item 11.1.2 in RAN4#104e is dedicated to SIB1 signalling and CBW configuration issues.
The open issues are particularly relevant w.r.t. the legacy UEs because they should be able to use the next lower supported channel bandwidth in the UL and DL without implications (cf. Objective 8 of the SID [9]). Since the use of legacy UEs in all overlapping CBW methods is similar to their use in the overlapping UE CBWs from the network perspective method, this contribution discusses how the lack of consensus impacts the larger CBW than licensed BW and the overlapping UE CBWs from network perspective methods as well as how RAN4 can progress even if solving all the open issues may take many meetings.
Discussion
As understood from [3,4], at least for the four following signalling related topics, RAN4 should agree about whether legacy UEs can support it:
(a)	A UE-specific CBW which goes beyond the resource grid signalled in SIB1
(b)	UL spectrum unwanted emissions during random access that are confined according to the initial UL BWP instead of the UL CBW
(c)	A CBW other than a maximum transmission BW configuration in dedicated signalling of a UE-specific CBW
(d)	A UE-specific CBW which is not on the channel raster
Observation i: RAN4 should agree about whether legacy UEs can support
(a) A UE-specific CBW which goes beyond the resource grid signalled in SIB1,
(b) UL spectrum unwanted emissions during random access that are confined according to the initial UL BWP instead of the UL CBW.
(c) A CBW other than a maximum transmission BW configuration in dedicated signalling of a UE-specific CBW, and
(d) A UE-specific CBW which is not on the channel raster

Let us now discuss implications if each issue is not agreed. 
If there is no consensus on (a) (or the WF’s observation 1 [3]):
•	Contrary to the TR’s [8] section 6.1.2.2, the next smaller BW cannot be signalled as CBW in SIB1 because then the UE would not be able to use the next larger BW later in the DL. The remaining option according to the TR’s section 6.1.2.1 is to signal the next larger BW as CBW in SIB1.
•	Contrary to the TR’s section 6.2.1.3, in deployments with a single SSB, the overlapping UE CBWs from network perspective method must signal the irregular BW as CBW in SIB1 (as opposed to signalling the next narrower BW). Otherwise, UE-specific CBWs at either side of the irregular BW cannot be configured. 

If, additionally, there is no consensus on (b) or rejecting the WF’s observation 5 [3]:
In a frequency band where the support of the relevant asymmetric CBW combination is not required from Rel-15 onwards, SIB1 must signal the next larger CBW also for the UL. Since the TX spectrum requirements in TS 38.101-1 currently do not refer to the BWP, but to the CBW, the UEs’ UL spectrum during random access is allowed to be wider than the irregular BW (see also the answer to question 4 in [11]). This is critical for the larger CBW method unless TS 38.101-1 is changed because of a potential violation of regulatory requirements.

If there is no consensus on (c) (i.e., rejecting the WF’s observation 4 [3]) and if there is no agreement either that the UE-specific CBW need not be on the channel raster (d):
•	In the most relevant cases, the next larger CBW has an odd number of RBs when the next smaller CBW has an even number of RBs and vice versa. At a SCS of 15 kHz, this means in these cases that either the next larger CBW or the next smaller CBW can be on the channel raster, but not both of them. For the larger CBW method, this means that a reduction of the UEs' UL CBW from the next wider CBW in SIB1 (on the channel raster) to the next smaller CBW by dedicated signalling (also on the channel raster) will not be possible.
•	If, because of a lack of agreement about the WF's observation 1, the irregular BW is signalled as CBW in SIB1 for the overlapping UE CBWs from network perspective, the next smaller CBWs on either side of the irregular BW may not be on the channel raster (e.g. if the irregular BW is 11 MHz or 13 MHz). Hence the approach with a single SSB may not work. 2 SSBs, combined with signalling the next smaller CBW in SIB1 and a UE distribution between the irregular BW's sides by handover, will be needed in these cases.

Where an agreement is reached about the above signalling related topics, it should not just be documented in meeting minutes or a WF, but in normative text to prevent different interpretations in the future.
Proposal 1: For each item on which consensus is achieved, it shall be clarified in a relevant 3GPP specification by a CR to solve the topic once and for all.

All open issues above are UE-related. If agreeing on what legacy UEs can support and properly documenting the agreement in the specifications takes more than one meeting cycle, it would be possible to consider starting the normative work for the base stations, and this normative work would allow to take the irregular BW into use by the method which needs just legacy UEs – the overlapping UE CBWs from network perspective. This does not exclude other methods once the UE related open issues are clarified.
Observation ii: Since the contentious issues are UE-related, beginning normative work for the network side would be possible, and it might be useful even without normative work for the UEs because the overlapping UE CBWs from network perspective method does not need UE-related specification changes.
Proposal 2: If UE related open issues discussed in this document are not agreed and finalized in RAN4#104-e, discuss whether to start normative work for the network side, allowing for the overlapping UE channel BWs from network perspective method.
It should be noted some analysis about the UE RX performance in the presence of ACI was presented in [10]. The larger the offset between the irregular BW and the next larger CBW was, the worse was the performance. How to mitigate such UE performance degradation and impact to network deployment is still unclear. It is risky for network operation to leave such critical issues without any clear understanding and guidance.
Observation iii: The implication of UE RX performance degradation for the larger CBW than licensed BW method is still unclear and would need to be concluded if this method was further considered in the future.

Conclusion
Observation i: RAN4 should agree about whether legacy UEs can support
(a) A UE-specific CBW which goes beyond the resource grid signalled in SIB1,
(b) UL spectrum unwanted emissions during random access that are confined according to the initial UL BWP instead of the UL CBW.
(c) A CBW other than a maximum transmission BW configuration in dedicated signalling of a UE-specific CBW, and
(d) A UE-specific CBW which is not on the channel raster
Proposal 1: For each item on which consensus is achieved, it shall be clarified in a relevant 3GPP specification by a CR to solve the topic once and for all.
Observation ii: Since the contentious issues are UE-related, beginning normative work for the network side would be possible, and it might be useful even without normative work for the UEs because the overlapping UE CBWs from network perspective method does not need UE-related specification changes.
Proposal 2: If UE related open issues discussed in this document are not agreed and finalized in RAN4#104-e, discuss whether to start normative work for the network side, allowing for the overlapping UE channel BWs from network perspective method.
Observation iii: The implication of UE RX performance degradation for the larger CBW than licensed BW method is still unclear and would need to be concluded if this method was further considered in the future.
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