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Introduction
The study item of NR 52.6-71GHz has been accomplished in RAN1#103e meeting and the corresponding technical report (TR) [1] is ongoing for finalization. This SI has identified the potential issues for an NR system operating in FR2x spectrum, i.e. from 52.6GHz to 71GHz. Moreover, the SI also recommended potential enhancement on some of the technical building blocks, which are captured with great details in the TR. From the SI outcome, it is evident that the original WI scope [2] needs to be revised so that the newly identified issues as well as their potential enhancements are to be captured. 
In this contribution, we discuss some amendments on the WI scope inspired from the SI outcome.  
Discussion
In this section, we discuss the identified enhancement based on the outcome of the SI and provide our views on them. 
1.1 Numerology 
The SI has limited the potential new subcarrier spacing to be between 120kHz and 960kHz. The concrete SCS candidates are 120kHz, 240kHz, 480kHz and 960kHz, in which 120kHz has been agreed to be adopted for FR2x and the remaining three SCS candidates are to be further narrowed-down. 
From our view point, the 960kHz should be adopted for FR2x with the following reasons: 960kHz SCS results in better BLER performance in the case of high data rate transmission. Given that one of the appealing scenarios for FR2x is the peak data rate use case, which NR can provide a prominent solution as a counterpart to 60GHz Wi-Fi, 960kHz SCS can ensure good performance with lower receiver complexity, e.g. only simple common phase noise compensation is enough as contrary to multi-tap ICI mitigation filtering necessarily needed for other SCS cases [1]. For SCS smaller than 960kHz, there is already a clear performance bottleneck when the MCS is raised up to 64-QAM, let alone higher MCS, e.g. 256-QAM. Moreover, 960kHz SCS may support wide channel bandwidth, leading to relatively smaller number of CC in case of CA, under a given target wide transmission bandwidth. 
Observation 1: 960kHz SCS outweighs other SCS candidates in supporting high data rate transmission and low receiver complexity. 
Observation 2: 960kHz SCS can naturally support higher MCS.  
1.2 Channel bandwidth and channelization
The channel bandwidth was extensively discussed in the SI phase, the diverged views are captured in the TR. Given the directions from two camps are so diverged, we believe that further discussion in RAN1 on this matter will not easily achieve any consensus. Therefore, we suggest that RAN plenary may make a final decision and RAN1 will follow the decided way forward. 
	4.1.2 Bandwidth and channelization
Some companies have noted support of channelization that are aligned with IEEE 802.11ad and 802.11ay channelization is beneficial for coexistence. While some companies have noted alignment of channelization for coexistence is not necessary. Alignment of channelization between a NR channel and IEEE 802.11ad and 802.11ay channel in this context refers to a NR channel that is contained within one of the channels defined for IEEE 802.11ad and 802.11ay and NR channel bandwidth does not cross over channel boundaries of IEEE 802.11ad and 802.11ay. 



Observation 3: RAN1 has quite diverged views on channel bandwidth and channelization. Further discussion in RAN1 may not end up with consensus. 
1.3 SSB enhancement
The FR2 SSB design can be used as a baseline for FR2x. The newly introduced SCS may require a redesign of SSB pattern to achieve a goal of same numerology between SSB and other channels, resulting in an ease of multiplexing. According to SI analysis, quoted below, the SSB with 120kHz can provide comparable coverage and robustness compared with higher SCS cases. In this case, we think that the SSB design with new SCS is not essential, although we acknowledge the benefits for multiplexing due to single numerology. 
	6.1.2 Observations on PSS/SSS and PBCH [1]
6 out of 7 sources reported minor performance difference (< or ~ 1 dB) between adjacent SCS for all evaluated candidate SCSs (120, 240, 480 and 960 kHz). The other source [25] reported more than 3 dB performance gap of 960 kHz SCS compared to other 120, 240 and 480 kHz SCS. It also reported that the gap of 960 kHz increases as the delay spread increases.


Observation 4: SSB design with new numerology is not essential and can be down-prioritized. 
On the other hand, the FR2x also covers unlicensed spectrum and in some regions, e.g. ETSI BRAN, the regulation requires the transmitting device to perform listen before talk (LBT). In NR-U at 5GHz, multiple SSB candidate positions are introduced for a given SSB beam that makes SSB transmission more robust against potential LBT failure. We recommend that FR2x should also consider reusing the same idea for the case where LBT is required. 
Observation 5: Reusing NR-U SSB candidate positions for a given SSB beam can make SSB transmission more robust against LBT failure. 
1.4 LBT mechanisms
According to SI TR, multiple LBT schemes are recommended, e.g. non-LBT, directional LBT, Omni-directional LBT, Rx assisted LBT. From our viewpoint, the R17 WI scope should at least capture non-LBT, directional LBT and Omni-directional LBT designs. If time allows, the Rx assisted LBT can also be scoped in. 
Observation 6: the original WI scope does not clearly capture different LBT techniques, for which the SI identifies as beneficial LBT techniques. 
Moreover, during the SI discussion, some concepts, originally defined in NR-U, become quite vague, such as nominal bandwidth (NBW), LBT BW and channel BW (CBW). This should be sorted out in the WI phase in RAN1 and RAN4. 
Observation 7: RAN1 and RAN4 shall sort out the definition of NBW, LBT BW and CBW for FR2x. 
1.5 Other enhancement on physical layer procedures
RAN1 SI has identified a list of potential enhancements on the physical layer procedures in TR section 4.1.3. Whether all the listed components should be added in the WI scope or only part of them should be prioritized in R17 should be discussed in the RANP#90-e meeting. 
Observation 8: the original WI scope does not capture some potential enhancements on the physical layer procedures identified in the SI. 

Based on the above discussions, we draw the following proposal:
Proposal: In RAN#90e meeting, we strive for making decisions on the followings:
· Narrowing down the FR2x SCS to one in addition to 120kHz.
· Deciding the channel bandwidth and channelization design direction.
· Updating the WI scope for initial access design including SSB design and SSB multiplexing with other channels.
· Updating the WI scope to capture diverse LBT techniques identified from RAN1 SI.
· Updating the WI scope to capture a full or partial list of the enhancements identified in section 4.1.3 of TR 38.808

Conclusions
In this contribution, we discussed the identified enhancements based on the outcome of the SI and we also provided our observations and proposal, e.g.
Observation 1: 960kHz SCS outweighs other SCS candidates in supporting high data rate transmission and low receiver complexity. 
Observation 2: 960kHz SCS can naturally support higher MCS.  
Observation 3: RAN1 has quite diverged views on channel bandwidth and channelization. Further discussion in RAN1 may not end up with consensus. 
Observation 4: SSB design with new numerology is not essential and can be down-prioritized. 
Observation 5: Reusing NR-U SSB candidate positions for a given SSB beam can make SSB transmission more robust against LBT failure. 
Observation 6: the original WI scope does not clearly capture different LBT techniques, for which the SI identifies as beneficial LBT techniques.
Observation 7: RAN1 and RAN4 shall sort out the definition of NBW, LBT BW and CBW for FR2x. 
Observation 8: the original WI scope does not capture some potential enhancements on the physical layer procedures identified in the SI. 
Proposal: In RAN#90e meeting, we strive for making decisions on the followings:
· Narrowing down the FR2x SCS to one in addition to 120kHz.
· Deciding the channel bandwidth and channelization design direction.
· Updating the WI scope for initial access design including SSB design and SSB multiplexing with other channels.
· Updating the WI scope to capture diverse LBT techniques identified from RAN1 SI.
· Updating the WI scope to capture a full or partial list of the enhancements identified in section 4.1.3 of TR 38.808
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