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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, we would like to discuss some remained issues for Rel-18 NR-U enhancement.

Discussion
Based on the agreed WF[1] and discussion in the last meeting, the remained issues are as follows. 
	Full and Partial RB
· WF
· Companies are requested to provide further input next meeting
· Proposal made on RAN4#106:
· Full RB allocation and Partial RB allocation need to be updated with consistency between MPR and A-MPR:
· Full RB allocation: 
· when all RB’s in a 20 MHz channel, or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
· Partial RB allocation: 
· when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted or when sub-bands are transmitted according to configurations in Table 6.2F.2-2
Network Signalling Harmonization and Enhancement
· Agreement on Legacy device handling
· RAN4 shall take into account the extended range of NS values introduced by RAN2.
· Label the highest NS value "7" as "RESERVED" for all existing NS values 
· WF
· Companies are asked to consider the following options and bring considerations and proposals next meeting
· Option 1: Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases.
· Option 2: Discuss further whether we need separate values in modifiedMPR-Behaviour field to indicate separately support of the NS flags introduced in Rel-17 and Rel-18.



 
Full/Partial RB allocation for NR-U
As a proponent company [3], RAN4 needs to update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Proposal 1: Update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Full RB allocation: 
· when all RB’s in a 20 MHz channel, or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· [bookmark: _GoBack]when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Network Signalling Harmonization and Enhancement
RAN4 agreed to label the highest NS value "7" as "RESERVED" for all existing NS values on legacy device handling. For the related ‘modifiedMPR-Behaviour’, 2 options were considered. We think it is not necessary to indicate separately support of the NS flags introduced in Rel-17 and Rel-18 with separate value in modifiedMPR-Bahaviour field.
Proposal 2: Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases (Option 1)

NR-U PC3 with UL-MIMO (New)
So far, UL-MIMO is missing in NR-U PC3. The following requirements need to be specified on top of on the endorsed draft CR [4]. 
· 6.2F.1D	UE maximum output power for UL MIMO
· 6.2F.2D	UE maximum output power reduction for UL MIMO

Proposal 3: Specify the following UL-MIMO requirements for NR-U PC3.
· 6.2F.1D	UE maximum output power for UL MIMO
· 6.2F.2D	UE maximum output power reduction for UL MIMO

The followings are the requirements to be specified for UL-MIMO.
6.2F.1D	UE maximum output power for UL MIMO
Table 6.2F.1D-1 UE Power Class for UL MIMO in closed loop spatial multiplexing scheme 
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	
	
	23
	+2/-3
	20
	+2/-3

	n96
	
	
	
	
	23
	+2/-3
	20
	+2/-3

	n102
	
	
	
	
	232
	+2/-3
	20
	+2/-3

	NOTE 1:	Power class 5 is default power class unless otherwise stated.



6.2F.2D	UE maximum output power reduction for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2F.1D-1 is specified in Table 6.2F.2-1 for power class 5, Table 6.2F.2-3 and Table 6.2F.2-4 for power class 3. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
For UE supporting uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output power in Table 6.2F.1D-1 is specified in Table 6.2F.2-1 for power class 5, Table 6.2F.2-3 and Table 6.2F.2-4 for power class 3, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
The same MPR requirements shall be applicable to UE with 1-layer UL MIMO transmission (either with or without ULPFTx) as with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: ].
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2F.2 apply for the power class as indicated by the ue-PowerClass field in capability signaling.

Conclusion
In this paper, we provide our view on the remained issues and missing UL-MIMO. The followings are proposed for the remaining.

Proposal 1: Update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Full RB allocation: 
· when all RB’s in a 20 MHz channel, or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Proposal 2: Consider defining the corresponding values in modifiedMPR-Behaviour field to indicate that an earlier release UE supports band n96/n102 NS flags defined in later releases (Option 1)

Proposal 3: Specify the following UL-MIMO requirements for NR-U PC3.
· 6.2F.1D	UE maximum output power for UL MIMO
· 6.2F.2D	UE maximum output power reduction for UL MIMO

Reference
[1] R4-2303484, “WF on NR-U enhancement”, Apple Inc. 
[2] RP-230152, “Status report for WI Enhancements of NR shared spectrum bands; rapporteur: Apple”, Apple Inc. 
[3] R4-2300951, “NR-U PC3 UE RF requirements “, LG Electronics
[4] R4-2303482, “draft CR: Rolling CR covering the agreed changes for NR-U enhancement”. Apple Inc.
[5] TR 38.849, Introduction of 6GHz NR unlicensed operation
[6] RP-222555, “Regulatory update for the 6GHz frequency range”, Apple Inc.
[7] TR 37.890, Feasibility Study on 6 GHz
[8] Korea’s Ministry of Science and ICT, "Technical standards for radio equipment for radio stations"
- URL: https://www.law.go.kr/admRulLsInfoP.do?admRulSeq=2100000196974
- URL: https://www.law.go.kr/admRulLsInfoP.do?chrClsCd=010202&admRulSeq=2100000196973

Annex: Regulatory parameters comparative for license-exempt (TR37.890)

	Region
	Country
	Permissible operation
(Note 1)
	Frequency range
	Maximum mean EIRP for in-band emissions
	Maximum mean EIRP density for in-band emissions
	Maximum mean EIRP density for out-of-band emissions

	Region 1
	EU/CEPT
	LPI (see 4.1.1)
	5945 – 6425MHz
	23dBm
	10dBm/MHz
	-22 dBm/MHz 
(below 5935MHz)

	
	
	VLP (see 4.1.1)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	-45 dBm/MHz
(below 5935MHz); 

	
	
	
	
	
	
	

	
	UK
	LPI (see 4.1.3)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	In accordance with directive 2014/53/EC

	
	
	VLP (see 4.1.3)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	UAE
	LPI (see 4.1.5)
	5925 – 6425MHz
	24 dBm
	
	

	
	
	
	
	
	
	

	
	Morocco
	LPI (see 4.1.7)
	5925 – 6425MHz
	23 dBm
	
	

	
	
	VLP (see 4.1.7)
	
	14 dBm
	
	

	
	
	
	
	
	
	

	
	Saudi Arabia
	LPI (see 4.1.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	10dBm/MHz
	

	
	
	
	
	
	
	

	Region 2
	US
	SP (see 4.2.1)
	5925 – 6425MHz
6525 – 6875MHz
	36dBm (AP)
30dBm (CL)
	23dBm/MHz (AP)
17dBm/MHz (CL)
	-27 dBm/MHz
(outside operational range)

	
	
	LPI (see 4.2.1)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5 dBm/MHz (AP)
-1 dBm/MHz (CL)
	

	
	
	
	
	
	
	

	
	Canada
	SP (see 4.2.2)
	5925-6875 MHz
	36dBm
	23dBm/MHz
	

	
	
	LPI (see 4.2.2)
	5925-7125 MHz
	30dBm
	5 dBm/MHz
	

	
	
	VLP (see 4.2.2)
	
	14dBm
	-8dBm/MHz
	

	
	
	
	
	
	
	

	
	Brazil
	LPI (see 4.2.3)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.2.3)
	
	17 dBm
	-5 dBm/MHz
	

	
	
	
	
	
	
	

	
	Peru
	LPI (see 4.2.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	
	
	
	
	

	
	Chile
	LPI (see 4.2.5)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	VLP (4.2.5)
	
	17 dBm
	
	

	
	
	
	
	
	
	

	
	Costa Rica
	LPI (see 4.2.8)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	
	

	
	
	VLP (see 4.2.8)
	
	14dBm 
	
	

	
	
	
	
	
	
	

	
	Colombia
	LPI (see 4.2.9)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	
	
	
	
	

	Region 3
	South Korea
	LPI (see 4.3.2)
	5925 – 7125MHz
	24dBm
	2dBm/MHz
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.3.2)
	5925 – 6425MHz
	14dBm
	1dBm/MHz
	-34 dBm/MHz (outside operational range of the VLP mode)

	
	
	
	
	
	
	

	
	Hong Kong
	LPI (see 4.3.3)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	In accordance with ETSI EN 303 687

	
	
	VLP (see 4.3.3)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Australia
	LPI (see 4.3.4)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.4)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	New Zealand
	LPI (see 4.3.5)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.5)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Japan
	LPI (see 4.3.6)
	5925 – 6425MHz
	23dBm
	
	

	
	
	VLP (see 4.3.6)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	Malaysia
	LPI (see 4.3.7)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.3.7)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	

	Note 1: For the exact conditions of operation, refer to the sub-clause which is mentioned in parenthesis (e.g. for the exact conditions for operating SP in US, refer to sub-clause 4.2.1.)
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