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Channelization  
The latest email discussion summary is captured below: 
· Option 1: Harmonize channelization between licensed and unlicensed bands
· Option 1A: Align with IEEE 802.11ad/ay with fixed channelization
· Option 1B: No IEEE 802.11ad/ay alignment with fixed channelization (vivo, MTK)
· Option 1C: No IEEE 802.11ad/ay alignment and floating channelization (Nokia, Ericsson, ZTE, Xiaomi, OPPO, CMCC, Huawei)
· Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence (Intel, Charter, CATT, Sony, MTK, QCOM) 
· Option 1E: Fixed channelization with proper channel raster granularity to consider the co-existence with IEEE 802.11ad/ay alignment if needed. (CATT, Sony)
· Option 2: Separate channelization 
· For Licensed:
· Option 2A: No IEEE 802.11ad/ay alignment (Apple)
· For Unlicensed:
· Option 2B: Align with IEEE 802.11ad/ay (Apple, Sony)
There are three aspects companies want to achieve on this issue which are maximal spectrum utilization, better coexistence and cell search complexity. The Option 1D from R4-2113159 seems a good compromise among the goals. Channelization and SSB raster are tightly related. From moderating the discussion perspective, however, the moderator would like to separate the discussion as much as possible so that the discussion can be more manageable. The moderator would like to check if the group can compromise with the Option 1D?

Agreement: 
· For channel raster and sync raster, use Option 1C and Option 1D as starting point to seek the compromised solution.

Discussions:
Mediatek: we are OK to consider 1D. We need clarification. Our initial thinking is go with 100KHz. How can we define the raster for 960KHz. Ask about the higher SCS for 400MHz bandwidth, which is not in the diagram. The same design.
Ericsson: we have concern with 1D. We would like to remark non FCC requests any alignment to improve co-existence. Alignment is not essential need. We also need consider SU. We should not repeat mistake 95% utilization which is only good on paper.
CMCC: for 1D, the main problem is what is meaning by saying hybrid. How to hybrid? Majority company supports 1C.
VIVO: our view is that 1D is not a good compromise. Alternative A and Alternative B are for better SU … separately. We need unified raster design. Majority of companies support 1B and 1C. Many companies do not want to mandate the IEEE alignment.
Intel: regarding sync raster, if we consider nested design, we can reuse 100Mhz. Regarding hybrid, moderator captured the figure. We support wide channel. Some channel is not aligned. Regarding to FCC and EU regulation on alignment, we can certainly come up with IEEE device co-existing with NR-U. 
Qualcomm: 1D, if network deploy how is trial made? We agree with Intel goal for limited channel search space by fixing channel number to minimal level.
Apple: initially we want to separate channelization. 1D should achieve the goal. We are going to have two alternative: one for licensed operation and other for unlicensed. From channel raster, we do not see any issue. We should work on how to design sync raster. Intel design can meet the goal for limited raster. For LBT mandatory band, aligning or non-aligning makes difference in terms of co-existence. Even if regulation is not mandatry but we need consider co-exist.
LGE: 1D is beneficial for limiting sync number and also meet the goal of good co-exist. How the location be shared… needs more discussion.
CATT: we support fixed sync raster. We do not think floating is good. It may need RAN1 change. For 1D, if we go with two alternatives, we do not think it is a good solution. We need more discussion. Only one sync raster would be OK. For IEEE alignement could be sub-set. The design would be similar to licensed.
Nokia: support 1C considering single FFT. 1C does not preclude the alignment if some regulation requires.
XIaomi: we supports 1C. EU regulation defines the beamforming solution. We do not need satisfy our spectrum utilization. We do not think floating channelization is issue.
Charter: support 1D and comments by Qualcomm, Intel and Apple. It is compromise with SU and co-existence.
Intel: It will operator and vendors of infra to choose channel.
Ericsson: The co-existence has been addressed. Advanatage of floating raster is forward compatible.
Mediatek: Fixed vs floating is not related to alignment with IEEE. We enable too much flexibility by floating sync for 60GHz. It is more complexity. If there is more ad hoc network, UE needs to do more searching which is power consuming. 120Khz, 960KHz the channel granularity is not a good trade-off. To xiaomi, in our paper, we provide analysis. 2.88 times difference. 600 is still big number.
Qualcomm: I do agree with MTK on fixed raster. 1D proposal, how does network choose A and B channelization. This can be deployed per area.
CATT: We cannot agree with the design which leads to RAN1 coreset change. We can agree with fixed channelization and then we discuss the granularity next.
Ericsson: Regarding to search complexity, we need concrete argument why floating cannot be used. We need flexibility for channel arrangement, although the search work is lower.
Mediatek: from our paper, if we did limit the sync raster to 100Mhz or 400Mhz, the only technique limitation is on lower channel bandwidth. For bandwidth is larger than min, we can still keep the full flexibility for channel arrangement.




Channel raster grid 
The latest email discussion summary is captured below: 
· Option 1: 120 kHz (Ericsson, ZTE)
· Option 2: 960 kHz (Intel, Apple, Charter, LGE, CATT, OPPO, MTK, QCOM)
· Other: More discussion is needed (CMCC, Huawei, vivo)

Based on the moderator’s understanding, this is nothing to do with the minimum SCS although they are the same numbers. The main idea is choosing channel raster entries (the difference between two raster entries) to be an integer multiple of 960 kHz (960 kHz = LCM[120 kHz, 480 kHz, 960 kHz]) so that all channel raster entries are on the same grid which enables single FFT implementation in case of CA operation. This approach is the same as 5 GHz NR-U where the channel raster entries were selected based on 60 kHz, i.e., 60 kHz = LCM[15 kHz, 30 kHz, 60 kHz].
 

Discussion: 
Ericsson: We support 120KHz considering CA aspect.
ZTE: Normalized channel spacing can address the issue for CA. Option 2 is like NR-U design.
Intel: to Ericsson, 480Khz, how do you align the carriers? 960KHz is superset. We need support SCell.
Ericsson: we do not see the reason to limit channel raster. 
LGE: Support 960. 120 leads too much flexibility.



Intermediate CBWs between min and max CBWs  
Summary of 1st round email discussion is captured in [1]. 
· Option 1: Integer multiples of the min CBW for each SCS
· 120 kHz: 100 MHz (min), 200 MHz, 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1200 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1200 MHz, 1600 MHz, 2000 MHz (max) 
· Option 2: Remove 1200 MHz from the Option 1
· 120 kHz: 100 MHz (min), 200 MHz, 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 
· Option 3: Replace 1200 MHz with 1000 MHz from the Option 1
· 120 kHz: 100 MHz (min), 200 MHz, 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1000 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1000 MHz, 1600 MHz, 2000 MHz (max) 

During the 1st round discussion, 
· 4 companies supported the Option 1 (ZTE, vivo, CMCC, Huawei)
· 1 company was conditional upon removing 200 MHz for 120 kHz from the Option 1 (Ericsson)
· 11 companies supported the Option 2 (Nokia, MTK, Intel, Apple, Samsung, Xiaomi, Charter, LGE, CATT, OPPO, Huawei)
The only difference between the option 1 and 2 is 1200 MHz. A technical justification not to support 1200 MHz CBW from implementation efficient perspective was provided in R4-2113159. While the moderator proposes the tentative agreement to agree on the Option2, the proponents of the Option 1 are encouraged to provide justification to keep 1200 MHz CBW for 480/960 kHz SCS during the 2nd round discussion.

Apple: Why do we need 1200MHz?
CATT: if we consider spectrum efficiency, the efficiency is low. 1GHz is more reasonable if we need add one.

Agreement: For intermediate CBWs between min and max CBWs,
· Integer multiples of the min CBW for each SCS
· 120 kHz: 100 MHz (min), 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 
· FFS whether 1200Mhz CBW is needed for 480KHz SCS and 960Khz SCS
· FFS whether 200MHz CBW is needed for 120KHz SCS



Optionality of the max CBWs
Proposals: Optional support for the max CBWs. The following channels are optional:
· 120 kHz: 400 MHz
· 480 kHz: 1600 MHz
· 960 kHz: 2000 MHz 

During the 1st round discussion,
· 10 companies commented the optionality is not necessary as 480/960 kHz SCS is already optional (Nokia, Ericsson, Intel, Xiaomi, ZTE, Charter, Sony, LTE, CMCC, Huawei)
· 2 companies commented optionality is for all SCS not for a specific channel bandwidth (vivo, OPPO)
· 1 company supported the original proposal (Apple)
As many companies pointed out, 480/960 kHz SCS are already optional, and another layer of optionality is unnecessary. The moderator suggests to support all CBWs if a specific SCS is being supported.


Apple: to support very large channel bandwidth, UE needs larger FFT and hardware. It would be good to have optionality for maximum CBWs. Even if UE supports 480 and 960KHz SCS, it is better to make max CBW optional. From implemetaion and time-to-market perspeictive, it is better to have such flexiblity for implementation.
Qualcomm: It is good point to give the flexilbity to vendors for implementaion. Support the optionality of max channel bandwidth.
ZTE: if 480Khz is supported by UE and the maximum CBW is 1600MHz, then which channel bandwidth is mandated for UE. If we can support the bandwidth as large bandwidth as possible, it would be to reduce network burden and RRC signaling.
Nokia: We should discuss different SCS separately.

Way forward
· Postpone the discussion until RAN4 discusses the capability.
Intra-band Contiguous Carrier Aggregation within 2 GHz 
Summary of 1st round email discussion is captured in [1]. 
· Option 1: Fixed combination (Nokia, MTK, Charter)
· n x 400 MHz, n = [2, 3, 4, 5]
· m x 100 MHz for 120 kHz SCS, m is FFS
· Option 2: Normal CA operation (Ericsson, Apple, Samsung, Xiaomi, ZTE, CATT, vivo, OPPO, CMCC, Huawei)

While there are already limited sets of CBWs for FR2-2, the Option 1 further simplifies implementation complexity. Major concern on the Option 2 is potentially growing the permutation of channel bandwidth combinations for CA.
While majority view (10 companies) is the Option 2 (normal CA operation), the moderator thinks it is useful discussion how to minimize the growing permutation concern” with the Option 2. The interested companies are encouraged to provide their view, if any, during the 2nd round discussion. The moderator expects RAN4 would need more discussion in Nov. meeting. 

Huawei: the lower number of channel bandwidth we keep, the more growing CA permutation.

Proposed WF on Intra-band Contiguous CA within 2 GHz
· Interested companies are encouraged to provide their view, if any, on how to minimize ”growing CA permutations”.



Intra-band Contiguous CA > 2 GHz
· Option 1: Enable CA > 2 GHz (Nokia, Charter, CMCC, Huawei)
· Option 2: Deprioritize CA > 2 GHz (MTK, Ericsson, CATT, OPPO
It seems that the views are diverged. Based on the previous previous agreement in RAN4#99-e, the moderator thinks it is premature to decide priority one over the other. Perhaps RAN4 keeps door open for this issue and aims to finish single carrier case first.

Proposed WF on Intra-band Contiguous CA > 2 GHz
· No further discussion unless there is a new issue.

Max CBW with 960 kHz SCS
During the 1st round discussion, a consensus had been reached in RAN4.

Agreement
· 2 GHz as the maximum CBW with 960 kHz SCS for both licensed and unlicensed bands.


References
[1] R4-2114737, “Email discussion summary for [100-e][137] NR_ext_to_71GHz_Part_1”, Intel 


7

