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[bookmark: _Toc138850576]Introduction
RAN1 received an LS from RAN4 in R1-2403833 (R4-2406717), where RAN4 is requesting from RAN1 and RAN2 the following: 
	To WG RAN 2 and RAN 1
ACTION: 	RAN4 respectfully requests RAN2 and RAN1 to examine the necessary modifications and define UE capabilities for optional support of asymmetric bandwidths with 
· 3 MHz in uplink (and 5 MHz or larger CBW in downlink)
· and potentially also for 3 MHz in downlink (and 5 MHz or larger CBW in uplink) with lower priority and no urgency.



In this contribution, we discuss the need for necessary modifications and UE capabilities for support of asymmetric bandwidths including CBW<5MHz (i.e. 3MHz) in Section 2. Based on the proposals in Section 2, a draft LS reply to RAN2/RAN4 is provided in Section 3. 
[bookmark: _Toc138850577]Discussion on necessary modifications and additional UE capabilities
On the first case mentioned in the RAN4 LS, namely 3MHz UL CBW and ≥5MHz DL CBW, one can note that actually there had not been any RAN1 specification changes for the case of 3MHz UL CBW operation (in contrast to 3MHz DL CBW for the support of 12 PRB SSB & 12 / 15 PRB CORESET#0). 
For the 3MHz UL CBW case only certain operation / applicability are required: 
· Only 15kHz SCS is supported with 15 PRBs transmission bandwidth (and UL BWP size)
· PRACH formats and configurations not fitting into the transmission BW are not applicable
· i.e. only short RACH preamble formats with 15kHz and long PRACH preamble formats with 1.25kHz are supported
as is also visible from the UL related conclusions and agreements during the WI phase: 
	Conclusion
No enhancements are required for PRACH to operate NR on transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth. 
· Note: PRACH formats and configurations not fitting into the transmission BW are not applicable
Agreement
Short PRACH formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS are supported for transmission bandwidths <5 MHz for 3MHz and 5MHz channel bandwidth.
Conclusion 
No enhancements are needed for PUCCH to support transmission bandwidths of <5MHz for 3MHz and 5MHz channel bandwidth, 
· FFS: the necessity for PUCCH FH disabling.
Conclusion
No consensus in RAN1 to support any enhancements for common PUCCH for dedicated spectrum less than 5MHz transmission BW.



So from physical layer perspective, there seems to be no enhancements needed for the support of 3MHz UL CBW in an asymmetric band combination set with ≥5MHz DL CBW. 
Observation 1: No physical layer enhancements are required to support asymmetric band combination sets (BCS) with 3MHz UL CBW and ≥5MHz DL CBW. 
The situation is slightly more complicated when considering the second case, namely 3MHz DL CBW and ≥5MHz UL CBW. The 3MHz DL CBW design based on punctured 12 PRB SSB and 12/15 PRB CORESET #0 is not generically applicable, but only limited to a set of specific (new) sync raster points in the first place. Therefore, simply extending the usage of 3MHz DL CBW to some generic operation with asymmetric band combination sets to other bands (especially without new sync raster points) seems to be not possible. Therefore, depending on the specific case of an envisioned asymmetric BCS some specific investigations and potential changes to the physical layer design may be needed. 
In addition, there has been no real need identified for the support of 3MHz DL CBW and ≥5MHz UL CBW. We therefore suggest discussing this based on the exact band combination set (and the associated sync raster point) only after a potential need for the support has been identified. 
Proposal 1: Discuss the case of 3MHz DL CBW and ≥5MHz UL CBW when a real need for such operation has been identified for the specific identified asymmetric band combination set and associated sync raster points. 
Now looking at the need for a UE capability for the 3MHz UL BWP case, from physical layer perspective we don’t think a separate capability would be specifically needed, as the restrictions of 3MHz UL CBW discussed above are rather obvious. For the asymmetric band combination signaling, as currently there is only a single asymmetric BCS with 3MHz UL CBW defined for band n28 (with separate indication), basically there would be no need for a UE capability at this point of time. But to be forward compatible with potential additional asymmetric BCS for other bands and >5MHz DL CBW it could be useful to define a ‘3MHz UL CBW’ capability, as then current procedure to define the supported combinations of asymmetric band combinations for the UE consisting of (i) UL CBW capability, (ii) DL CBW capability and (iii) the asymmetric band combination set capability can then be directly reused. 
Such 3MHz CBW capability could as an example look as follows, which reuses formulations from 3MHz channel bandwidth capability by removing all DL components and adding a note that this feature is only applicable to asymmetric BCSs (with the red additions): 
	support-3MHz-ChannelBW-UL-r18
Indicates whether the UE supports the following functional components:
-     Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS;
This feature is supported for 15kHz SCS only.
This feature is only applicable to single-carrier operation.

This feature is only applicable to bands where asymmetric channel BWs with 3MHz UL are defined (see Table 5.3.6.-1 of TS 38.101-1 [2]). A UE supporting this feature in a band shall also indicate support for an asymmetric bandwidth combination set (BCS) with 3MHz UL (i.e. using asymmetricBandwidthCombinationSet) in the same band. 

This feature is not applicable to UEs indicating supportOfRedCap-r17 or supportOfERedCap-r18.

NOTE: The UE supporting this capability supports configuration of 15 PRB UL BWP operation.
	Band
	No
	FDD only
	FR1 only


    

But as from RAN1 perspective there is no need for an additional UE capability identified, we suggest leaving the decision to either introduce a ‘3MHz UL CBW capability’ as laid out above or by simply relying on the existing asymmetric bandwidth combination set signaling to RAN2. 
Observation 2: From physical layer perspective no additional UE capability would be required for the support of 3MHz UL CBW and ≥5MHz DL CBW. 
Proposal 2: Leave it up to RAN2 to introduce a ‘3MHz UL CBW’ capability or rely on the asymmetric Bandwidth Combination Set signaling to indicate the support of 3MHz UL CBW and ≥5MHz DL CBW.
 
Draft LS reply to RAN2/RAN4
Based on the discussions and related observations in the previous section, the following reply to RAN2 / RAN4 is suggested: 
	Reply LS to RAN2/RAN4: 
1 Overall description
RAN1 would like to thank RAN4 for the LS on UE capability for asymmetric BW for less than 5MHz in R4-2406717. 
RAN1 discussed the topic with the following outcome: 
· For support of asymmetric band combination sets (BCS) with 3MHz UL CBW and ≥5MHz DL CBW, 
· no physical layer enhancements are required 
· from physical layer perspective no additional UE capability would be required 
· RAN1 leaves it to RAN2 if a ‘3MHz UL CBW’ UE capability is to be introduced
· For support of asymmetric band combination sets (BCS) with ≥5MHz UL CBW and 3 MHz DL CBW, more detailed analysis based on the specific intended usage (e.g. sync raster point) would be required. Therefore, RAN1 would suggest to post-pone the related investigations until a specific need for such combination(s) has been identified. 

2	Actions
To WG RAN 2 and RAN4 
ACTION: 	RAN1 respectfully requests RAN2 and RAN4 to take the above into account in the further work on asymmetric band combination sets with channel bandwidths of less than 5MHz. 



Conclusions 
In this contribution we discussed asymmetric bandwidth combination set with less than 5MHz channel bandwidth based on the LS from RAN4 in R1-2403833 (R4-2406717). 
The discussions on required enhancements and UE capabilities can be summarized in the following observations and proposals: 
· Observation 1: No physical layer enhancements are required to support asymmetric band combination sets (BCS) with 3MHz UL CBW and ≥5MHz DL CBW. 
· Proposal 1: Discuss the case of 3MHz DL CBW and ≥5MHz UL CBW when a real need for such operation has been identified for the specific identified asymmetric band combination set and associated sync raster points. 
· Observation 2: From physical layer perspective no additional UE capability would be required for the support of 3MHz UL CBW and ≥5MHz DL CBW. 
· Proposal 2: Leave it up to RAN2 to introduce a ‘3MHz UL CBW’ capability or rely on the asymmetric Bandwidth Combination Set signaling to indicate the support of 3MHz UL CBW and ≥5MHz DL CBW.

Based on these, we further suggest the following LS reply to RAN2 & RAN4: 
	Reply LS to RAN2/RAN4: 
1 Overall description
RAN1 would like to thank RAN4 for the LS on UE capability for asymmetric BW for less than 5MHz in R4-2406717. 
RAN1 discussed the topic with the following outcome: 
· For support of asymmetric band combination sets (BCS) with 3MHz UL CBW and ≥5MHz DL CBW, 
· no physical layer enhancements are required 
· from physical layer perspective no additional UE capability would be required 
· RAN1 leaves it to RAN2 if a ‘3MHz UL CBW’ UE capability is to be introduced
· For support of asymmetric band combination sets (BCS) with ≥5MHz UL CBW and 3 MHz DL CBW, more detailed analysis based on the specific intended usage (e.g. sync raster point) would be required. Therefore, RAN1 would suggest to post-pone the related investigations until a specific need for such combination(s) has been identified. 

2	Actions
To WG RAN 2 and RAN4 
ACTION: 	RAN1 respectfully requests RAN2 and RAN4 to take the above into account in the further work on asymmetric band combination sets with channel bandwidths of less than 5MHz. 



