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1	Introduction
RAN4 has been discussing some issues related to the next wider channel bandwidth approach and the overlapping channel bandwidth approaches. A recent LS from RAN2 resolved some open issues [1]. This contribution proposes how the next wider channel bandwidth and overlapping channels could be used allow n12 and n85 UEs to share the spectrum in the lower 700 MHz A block. 
2	Discussion
RAN4 recently sent an LS to RAN1 and RAN2 to clarify some open issues. One of the issues was: 
· confirm UE behaviour if it is possible to configure a carrier that is not fully contained in the NR band, i.e. the carrier can extend beyond the low edge of the band and/or the high edge of the band? 

The response from RAN2 was:
· RAN2 response: RAN2 assumes network only configures channel bandwidth according to UE capabilities. UE behaviour is not specified when the channel bandwidth configuration exceeds the frequency band borders. 

This is consistent with Note 1 in Table 5.4.2.3-1 in 38.101-1 which says:
NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.

So, it is clear that a carrier cannot be configured that extends beyond the edge of a band. Because of this it would not be possible to configure an n12 carrier that covers below 729 MHz, which is the lower edge of n12. 
Also, RAN4 asked:
· Is it possible to configure the UE with a dedicated carrierBandwidth in the ServingCellConfig that is wider than/partially outside the carrierBandwidth configured in SIB1?

The response from RAN2 was:
· RAN2 response: UE behaviour is not specified when the channel bandwidth configuration exceeds the frequency band borders. RAN2 thinks it is possible from signalling view to override the SIB1 channel bandwidth by the dedicated channel bandwidth signalling in RRC_CONNECTED if the UE is capable of the dedicated channel bandwidth, and if network ensures the SIB1 channel bandwidth and dedicated channel bandwidth use the same PRB grid. RAN2 has no consensus whether a new capability is needed to support that the dedicated channel bandwidth is outside SIB1 channel bandwidth.

As noted by RAN2, there is not consensus if a new signalling capability is needed to indicate that a UE supports a dedicated channel bandwidth that is outside the SIB1 channel bandwidth. Therefore, it may be necessary to add such a capability. 

Based on the response from RAN2 as well as Note 1 in 38.101-1 Table 5.4.2.3-1 it is clear that it is not possible to configure an 10 MHz n12 carrier in the SIB that covers 728-738 MHz, which would be the 10 MHz at the bottom of n85 because it extends beyond the edge of n12. However, it should be possible to configure a 5 MHz n85 carrier in the SIB in 729-734 MHz and list n12 in the MultiFrequencyBandListNR-SIB. That would allow both n12 and n85 cabple UEs to access the cell. Then, n85 capable UEs could be configured with a 10 MHz UE specific downlink channel bandwidth in 728-738 MHz using the next wider carrier bandwidth approach, or configured with a 5 MHz carrier in 728-733 MHz for the overlapping carrier approach. 
Proposal: Approve the Text Proposal below for n12 and n85.
3	Conclusions
Proposal: Approve the Text Proposal below for n12 and n85.
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<Beginning of Text Proposal>

6.1.2	Signalling and configuration aspects
In this section we provide further signaling details on how to support irregular channels given the 7MHz allocation as an example.
The gNB broadcasts the DL carrier bandwidth and the bandwidth of the initial BWP (BWP#0) in SIB1. For the 7MHz allocation, SIB1 can indicate DL next larger standard channel bandwidth, i.e. 10 MHz, and that the initial DL BWP can be set to 5 MHz:
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> frequencyInfoDL-> scs-SpecificCarrierList-> carrierBandwidth = 52 PRBs / subcarrierSpacing = 15 kHz
-	SIB1-> servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> genericParameters-> locationAndBandwidth = 25 PRBs
Once the UE established the RRC connection, the gNB can account for the UE capabilities and re-configure the UE accordingly. At this point the gNB may override the carrier bandwidth value that the UE obtained from SIB1 and configure a dedicated BWP with a bandwidth that differs from the bandwidth of BWP#0. gNB may configure a larger bandwidth part that will cover the whole 7MHz allocation. 
-	ServingCellConfig-> downlinkChannelBW-PerSCS-List-> carrierBandwidth = 52 PRBs, subcarrierSpacing = 15 kHz
-	ServingCellConfig-> downlinkBWP-ToAddModList-> bwp-Common-> genericParameters-> locationAndBandwidth = TBD PRBs 
Another example of interest to some operators is 5 MHz at the bottom of  n12 being shared with 6 MHz at the bottom of n85. The details can be found in Annex A.  

<Next changed section>
[bookmark: startOfAnnexes][bookmark: _Toc2086453]Annex <A> (normativeinformative):
The case of n12 and n85<Normative annex for a Technical Specification>
[bookmark: _Hlk92638063]A.1	Support for n12 and n85 at the lower edge of the bands
In the USA the lower 700 MHz band is licensed in 6 MHz blocks. The lower 700 MHz A block covers 698-704 MHz UL and 728-734 MHz in the downlink. NR band n12 covered all but the lowest 1 MHz of the A block. NR band n85 covers the entire A Block. Hence, NR band n85 extends 1 MHz lower than NR band n12. Because some devices will support n12 while others will support n85, it would be beneficial if n12 capable UEs could use the 5 MHz at the bottom of n12 downlink while n85 capable UEs are able to use the 6 MHz at the bottom of the n85 downlink.
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Figure 6.1.4-1: Overlap at the bottom of n12 and n85
A.2	Support for n12 and n85 overlap using the next wider channel bandwidth approach
One way to allow n12 UEs to UEs to use 729-234 MHz DL and n85 UEs to use 728-734 MHz DL would be to use the next wider channel bandwidth approach. The network could configure an n85 cell with a downlink of 729-234 MHz and include n12 in the MultiFrequencyBandListNR in the SIB. Then both n12 capable and n85 capable UEs could access the cell. After the gNB processes the UE capabilities, the network could assign n85 capable UEs a UE-Specific downlink channel bandwidth covering 728-738 MHz. Based on feedback from RAN2 in R4-2200031 signalling supports the configuration of a channel that is larger than the channel bandwidth in the SIB and/or extends beyond the edge of the channel in the SIB as long as it is within the band. However, since this behavior might not be supported by all UEs, new capability signalling may be required to enable the n85 capable UE to indicate that it supports such a configuration. Also, because the uplink configuration would be 5 MHz, the n85 UEs would also need to indicate support to an asymmetric channel bandwidth. 
A.2	Support for n12 and n85 overlap using the overlapping channel bandwidth approaches
One way to allow n12 UEs to UEs to use 729-234 MHz DL and n85 UEs to use 728-734 MHz DL would be to use one of the overlapping channel bandwidth approaches. The network could configure an n85 cell with a downlink of 729-234 MHz and include n12 in the MultiFrequencyBandListNR in the SIB. Then both n12 capable and n85 capable UEs could access the cell. After the gNB processes the UE capabilities, the network could configure n85 capable UEs with one of the overlapping channel bandwidth approaches using the 5 MHz at the bottom of n85 (728-733 MHz) and the next 5 MHz (739-734 MHz). Legacy UEs would only use 729-234 MHz. 
<End of Text Proposal> 
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