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Introduction

In last RAN#88e plenary meeting, a new WID [1] to introduce new channel bandwidth in NR, i.e. 35MHz and 45MHz, where the objectives are shown as follow and WF for release independent and signaling [4] was approved for further discussion.
To further study on the following options on release independence,

Option 1: The support of 35 MHz and 45 MHz is from Rel-17 onwards.

Option 2: 35 MHz and 45 MHz is optional support from Rel-15, if RAN2 can introduce the new bandwidth capability signalling in a way that earlier release UEs can use it.

Option 3: Release independence shall be discussed cases by case per band and bandwidths.

In this contribution, we want to share some further considerations for release independent and RAN2 signalling for brand new channel bandwidth.
Discussion 
 Release independent

In the last RAN4#96e meeting, there were extensive discussion whether 35MHz/45MHz should be supported release independent from Rel-17 onwards, or Rel-15 or case by case for each band and bandwidth. In the following section, we will general review the impacts on BS AAU system {e.g. DDC/DUC, CFR, DPD} and might be also applicable for UE RF chain.

Firstly, DDC (Digital Down Converter) is one of key module between ADC and baseband in RX chain to adjust its sampling rate correspondingly for each channel bandwidth. As shown in Figure 2.1-1, if 35MHz/45MHz introduced to be supported, then corresponding configuration of DDC module should be updated to accommodate the required sampling rate for 35MHz/45MHz e.g. fractional sampling if the supported sampling rate of ADC is higher than that required for 35MHz/45MHz. Similar story also applies for DUC (Digital Up Converter) in TX chain where the corresponding updates are necessary. In addition, as shown in Figure 2.1-2, the filter coefficient for CFR in TX chain should be also updated  correspondingly for 35MHz/45MHz if requested to be supported. For DPD next to CFR in TX chain, it should be noticed that if the existing maximum supported channel bandwidth is larger than 35MHz/45MHz, then there should be no impacts on that when 35MHz/45MHz introduced. In addition, BBU configuration should also be updated to support 35MHz/45MHz.

However in the contribution [5], it has been pointed out that for certain bands, 35MHz/45MHz request need significant BW extensions vs the existing maximum supported channel bandwidth. In other words, not only just CFR/DPD/DDC/DUC module would be impacted, but also front-end duplexer would be impacted. 
n7 already cover 35 MHz

n3, n25, n66 already cover 35 MHz but not 45 MHz

n8 and n71 see significant BW extension vs the current 20 MHz and have not yet been extended to 25 and 30 MHz

Based on the above analysis on NR BS AAU RF module, if 35MHz/45MHz is introduced in release independent way from earlier release, there might be potential NBC issues if the existing maximum supported channel bandwidth is less than 35MHz/45MHz.

From UE RF perspective, there might be more serious NBC problems especially considering DDC/DUC might be implemented via ASIC chipset which means it cannot be updated further more after it is commercially available.
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Figure 2.1-1. DDC diagram between ADC and baseband
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Figure 2.1-2. CFR diagram in RF chain

Observation 1: if 35MHz/45MHz is introduced in release independent way from earlier release, there might be potential NBC issues if the existing maximum supported channel bandwidth is less than 35MHz/45MHz.
 UE capability signalling
In Rel-15, NR UE is mandated to support the maximum channel bandwidth per band as defined TS 38.101 and support the lower channel bandwidth via IOT bit as shown in the following Figure 2.2-1. In other words, channel bandwidth other than maximum channel bandwidth could also be declared by the UE vendors via UE capability report.
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Figure 2.2-1. supported channel bandwidth in UE capability report

In Rel-16, 70MHz was introduced for UE based on the operators’ request and corresponding UE capability was introduced in TS 38.331 and TS 38.306 channelBWs-DL-v15xy and channelBWs-UL-v15xy as following to set leading/leftmost bit in channelBWs-DL-v15xy and channelBWs-UL-v15xy to indicates 70MHz and all remaining bits in channelBWs-DL-v15xy and channelBWs-UL-v15xy shall be set to 0. Therefore for brand new channel bandwidth 35MHz and 45MHz proposed in Rel-17 could be introduced in similar IEs as 70MHz introduced in Rel-16.
One major difference between introduction of 35MHz/45MHz and 70MHz, for 70MHz introduced in Rel-16, it was not defined as maximum channel bandwidth in Band 77 and Band 78 which should be more easier to implement via current platform as analyzed before, however for 35MHz/45MHz proposed in Rel-17, further extension for maximum supported channel bandwidth are needed for certain bands e.g. n3, n25, n66 already cover 35 MHz but not 45 MHz; n8 and n71 don’t cover both 35MHz and 45MHz.
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Based on the above considerations, the proposals are made as following.
Proposal 1: sent LS to RAN2 to inform the introduction of 35MHz and 45MHz from Rel-17 onwards.
Proposal 2: to explicit inform RAN2 that 35MHz/45MHz might be maximum channel bandwidth in certain bands; 
Conclusions
In this contribution, we shared some initial inputs on signalling impacts due to the introduction of 35MHz and 45MHz n Rel-17. 

Observation : if 35MHz/45MHz is introduced in release independent way from earlier release, there might be potential NBC issues if the existing maximum supported channel bandwidth is less than 35MHz/45MHz.
Proposal 1: sent LS to RAN2 to inform the introduction of 35MHz and 45MHz from Rel-17 onwards.
Proposal 2: to explicit inform RAN2 that 35MHz/45MHz might be maximum channel bandwidth in certain bands;  
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1. Overall Description

In RAN plenary meeting RAN#88e, a new WID RP-201321 to introduce new channel bandwidth 35MHz and 45MHz in NR was approved , RAN4 respectfully asks RAN2 needs to evaluate the signalling needed due to these new channel bandwidths from Rel-17 onwards. 

In addition,it should be noted that 35MH/45MHz might be maximum channel bandwidth per band.
2. Actions

To RAN2 group:

Action: RAN4 respectfully asks RAN2 to take the above into consideration in its further work. 
3. Date of Next TSG-RAN WG4 Meetings:
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