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Introduction
The agreements on system parameter for NR operation on 52.6-71GHz range are gathered in [1] after May meeting discussion. In afterward June RAN-P meeting, there are further agreements on frequency range and how to handle test method discussion as captured in [2]. RAN4 related consensus on system parameter agreed so far is summarized as table below. Since the OTA test method is merged in other dedicated SID, that part is not included in below table.  
	Topic
	Agreement 

	Frequency range
	FR2-1 : 24.25 – 52.6 GHz
FR2-2 : 52.6 – 71 GHz

	Band arrangement
	Unlicensed band: 57-71GHz
Licensed band: 66-71GHz

	Channel bandwidth 
	SCS
	Min(MHz)
	Max(MHz)

	
	120kHz
	100
	400

	
	480kHz
	400
	1600

	
	960kHz
	400
	[2000]



Besides those agreements, many aspects for system parameter discussion on NR operation on 52.6-71GHz range are still pending as summarized in [1] including CHBW, channelization, spectrum utilization and details on CA. This contribution elaborates our understanding regarding these issues and provides proposals on several remaining topics.  
Discussion   
Channel bandwidth 
For maximum channel bandwidth it’s suggested to confirm 2GHz for 960k SCS case. One motivation, as extensively discussed in previous meetings, is that the harmonization on licensed and unlicensed operation including this parameter is preferred for NR design on FR2-2 which is believed to be beneficial for above 60GHz ecosystem. On the other hand, it would be design and cost efficient way to leverage existing NR MMW implementation for above 60GHz operation. Hence the commonality of FR2-2 with FR2-1 in implementation, framework and procedure should be allowed as much as possible. Furthermore, there is no any regulation on channelization as 2.16GHz, which is not integral multiple of any granularity in RAN4 spec, to be complied by 3GPP. In addition, 2GHz would be more favoured from the angle to improve spectrum efficiency considering agreed band plan on both licensed and unlicensed operation. 
Based on aforementioned considerations, 2GHz is agreed as starting point for further review in Aug meeting. The only concern explicitly shared during discussion is mainly on whether any issue to be co-existence with IEEE802.11ad/ay. As analysed in companion paper, thanks to higher path loss and beamforming for above 52.6GHz the interference to IEEE802.11ad/ay is not considered as critical problem. If other solution on Spectrum access and mitigation, such as LBT which is under discussed in RAN1, taken into account, the co-existence issue should be marginal further. In May meeting RAN4 also agreed in [4] to take co-existence with system simulation to derive ACLR and ACS. For 960 kHz SCS 400MHz CHBW is selected as the worst case in view of PSD leakage to adjacent victim system. According to agreed simulation assumptions, LBT is optional to be configured. Hence from co-existence perspective, the maximum channel bandwidth should not be the key factor to be considered. The outcome of co-existence study for FR2-2, e.g. ACLR and ACS, would ensure the co-existence for case of larger channel bandwidth than 400MHz for any applicable SCS.   
For intermediate CHBW, it’s supposed that the integral even multiple of minimum channel should be considered between Max and Min channel bandwidth as table below. 
Table 1: Applicable channel bandwidth for FR2-2 of each SCS
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	
	
	
	
	
	

	120
	Yes
	Yes
	Yes
	N.A
	N.A
	N.A

	480
	N.A
	N.A
	Yes
	Yes
	Yes
	N.A

	960
	N.A
	N.A
	Yes
	Yes
	Yes
	Yes



Proposal 1: it’s suggested to confirm 2GHz as maximum channel bandwidth for 960 kHz SCS. 
Proposal 2: it's suggested to agree the channel bandwidth for FR2-2 as table 1. 

Spectrum utilization
Regarding spectrum utilization, it has been discussed in RAN4 for several meeting cycles. And there are several candidate options during discussion mainly based on existing FR2 NR and IEEE802.11ad/y achievable level with the understanding that the implementation for FR2-2 NR operation could be comparable for existing MMW system. However, for spectrum utilization traditionally decision would be difficult and time wasted to be concluded since the quite many aspects should be taken into account or to be affected by this parameter. For example, at least spectrum confinement mechanism in baseband, PA model, associated spectrum emission, EVM and other RF requirements have been addressed in Rel-15 NR SU discussion. Hence it’s tend to avoid decision in hurry if there is no urgency yet as kind of majority view in past May meeting discussion. 

Intra-band Contiguous carrier aggregation 
In last meeting discussion the intra-band contiguous CA for FR2-2 is categorized as CA within Max CHBW and extend to Max. CHBW. Our understanding is that no doubt that the CA up to Max CHBW for FR2-2 could be discussed and defined based on consensus on single carrier operation. Furthermore, for CA lager than Max CHBW also could be discussed and skeleton on bandwidth class can be specified if agreed. However, the upper boundary on aggregated bandwidth may rely on scenario prediction for contiguous spectrum available for one operator/application, which may not be quite clear yet at current phase. Hence following discussion is assumed with 2GHz as maximum single carrier bandwidth to be agreed. For CA based on 120 kHz SCS, it should be considered further whether legacy CA bandwidth class should be leveraged for this case, since the applicable CHBW for 120 kHz would be still complied with FR2-1 case. It seems the CA bandwidth class defined in Table 5.3A.4-1 of TS38.101-2 can be tailored for 120 kHz SCS and extend to (at least) 2GHz (or even lager) aggregated BW for FR2-2. For 480 kHz and 960 kHz SCS cases, it could be started with carrier aggregated with several 400MHz to support up to 2GHz aggregated BW. However, it seems possibility to allow carrier aggregation by different channel bandwidth (such as 400M+400M+400M+800M) may not be precluded if use case identified. Even though we also recognize that it would be slightly premature to define full table for channel bandwidth within this release. 
Channelization
Similar to channel bandwidth discussion for channelization we also tend to agree with the option 1 in [1] in general. Furthermore, we slightly prefer option 1c as this solution allows the most flexibility and shares commonality with legacy NR design the most. But also open for further discussion during meeting.  
	· Option 1: Harmonize channelization between licensed and unlicensed bands (Nokia):
· Option 1A: Align with IEEE with fixed channelization (Qualcomm, Charter)
· Option 1B: Do not align with IEEE with fixed channelization (vivo, MTK)
· Option 1C: Do not align with IEEE and floating channelization (Ericsson, ZTE, Huawei)
· Option 1D: CATT, CMCC
· Option 1D-1: Do not align with IEEE with fixed channelization for licensed and no LBT unlicensed bands.
· Option 1D-2: Align with IEEE with fixed channelization for LBT unlicensed bands. Try to harmonize option 1D-2 with option 1D-1 as much as possible.



 
Conclusion    
[bookmark: _GoBack]This contribution provides discussion on several remaining issues on system parameters for FR2-2 and concludes with below proposals. 

Proposal 1: it’s suggested to confirm 2GHz as maximum channel bandwidth for 960 kHz SCS. 
Proposal 2: it's suggested to agree the channel bandwidth for FR2-2 as table 1. 
 Table 1: Applicable channel bandwidth for FR2-2 of each SCS
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	
	
	
	
	
	

	120
	Yes
	Yes
	Yes
	N.A
	N.A
	N.A

	480
	N.A
	N.A
	Yes
	Yes
	Yes
	N.A

	960
	N.A
	N.A
	Yes
	Yes
	Yes
	Yes
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