Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-WG RAN4 Meeting #NR3	R4-1709480
Nagoya, Japan, Date 18th  – 21st Sept, 2017

Source: 	Nokia, Nokia Shanghai Bell, Skyworks Solutions, Inc.
Title: 					Further NR UE Range 1 ACLR agreements
Agenda Item: 			3.3.3.8.2
Document for:	Approval
1	Introduction
In this contribution we discuss open issues concerning NR Range 1 UE ACLR requirements.
[bookmark: _Toc286177644]2	Discussion
2.1	Current agreements
Follwowing agreements have been made in RAN4 so far.
In RAN4#83 [1] was approved and it stated as follows
· NR-Sub6ACLR1 = 30dB for power class 3 for wanted channel bandwidth up to 20MHz.
· Other power class is FFS.
· The adjacent channel bandwidth the same as the wanted signal.
· NR-Sub6ACLR1 for other NR wanted channel bandwidth are FFS.
· E-UTRAACLR1 for different channel bandwidth is FFS.
· For bands defined also for UTRA, adopt UTRAACLR1 = 33dB and UTRAACLR2 =36dB for power class 3.
· Adopt the E-UTRA UE (-50dBm) absolute limit, whichever is less stringent compared to the ACLR1 or ACLR2.
Further agreements for MPR evaluations [2] from NR AH2
· ACLR
· Sub6
· PC3(23dBm) [R4-1706582]
· 30 dBc for NR vs NR with the same channel bandwidths  up to 100MHz
· If EUTRA CHBW = NR CHBW only the NR ACLR of 30 dBc shall be measured
· UTRA1=33 dBc, UTRA2=36 dBc
· PC2(26dBm) [R4-1706556]
· 31 dBc for NR vs LTE and NR vs NR with the same channel bandwidths
Further agreements for MPR evaluations [3] from RAN4#84
· ACLR is the ratio of power of wanted signal to the power falling into Adjacent Channel. ACLR measurement bandwidth for both the wanted and adjacent channels is the maximum transmission bandwidth among the different SCSs of CP-OFDM SU for a channel BW with addition of one SCS to account for half SCS shift due to SCS alignment to DC, this measurement bandwidth is centered within the channels.
· Offset for the adjacent measurement BW centre is +/- Channel BW from wanted channel centre (in the middle of the Channel).
· Table below provides these measurement BW in the last row.
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2.2	Open issues
2.2.1	UTRA ACLR
It was agreed in [1] that UTRAACLR1 = 33dB and UTRAACLR2 =36dB requirements will be defined only for bands where UTRA maybe deployed. Applicaple UTRA FDD bands are listed in Table 1 below.
Table 1: UTRA FDD frequency bands
	Operating Band
	UL Frequencies
UE transmit, Node B receive
	DL frequencies
UE receive, Node B transmit

	I
	1920 - 1980 MHz
	2110 -2170 MHz

	II
	1850 -1910 MHz
	1930 -1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	IV
	1710-1755 MHz
	2110-2155 MHz

	V
	824 - 849 MHz
	869-894 MHz

	VI
	830-840 MHz
	875-885 MHz

	VII
	2500-2570 MHz
	2620-2690 MHz

	VIII
	880 - 915 MHz
	925 - 960 MHz

	IX
	1749.9-1784.9 MHz
	1844.9-1879.9 MHz

	X
	1710-1770 MHz
	2110-2170 MHz

	XI
	1427.9 - 1447.9 MHz
	1475.9 - 1495.9 MHz

	XII
	699 – 716 MHz
	729 – 746 MHz

	XIII
	777 - 787 MHz
	746 - 756 MHz

	XIV
	788 – 798 MHz
	758 – 768 MHz

	XV
	Reserved
	Reserved

	XVI
	Reserved
	Reserved

	XVII
	Reserved
	Reserved

	XVIII
	Reserved
	Reserved

	XIX
	830 – 845MHz
	875 – 890 MHz

	XX
	832 – 862 MHz
	791 – 821 MHz

	XXI
	1447.9 – 1462.9 MHz
	1495.9 – 1510.9 MHz

	XXII
	3410 – 3490 MHz
	3510 – 3590 MHz

	XXV
	1850 – 1915 MHz
	1930  – 1995 MHz

	XXVI
	814 – 849 MHz
	859 – 894 MHz

	XXXII1
	N/A
	1452 – 1496 MHz



And applicaple UTRA TDD bands are listed below
a)	1900 - 1920 MHz:	Uplink and downlink transmission
2010 - 2025 MHz	Uplink and downlink transmission
b)	1850 - 1910 MHz:	Uplink and downlink transmission
1930 - 1990 MHz:	Uplink and downlink transmission
c)	1910 - 1930 MHz:	Uplink and downlink transmission
d)	2570 - 2620 MHz: Uplink and downlink transmission
e)   2300—2400 MHz: Uplink and downlink transmission  
f)	1880 - 1920 MHz: Uplink and downlink transmission
As can be seen there are quite many bands where UTRA operation is allowed but surely not deployed. For FDD bands UTRA is used for example in bands I, II, V and VIII but not in band XIII. 
RAN4 has at least two options how to define the applicability of UTRA ACLR requirement
· Hardcode it into the NR UE specification for all bands listed in 25.101 and 25.102
· Indicate the requirement with signalling
Hardcoding has a benefit of not requiring signalling but on the otherhand it leads to situation where unnecessary requirement is posted on bands where UTRA has never beend deployed. It has been showed in [4] that to meet UTRA requirements additional backoff is needed, however this dependnds somewhat what is the outcome of MPR definition.
Indication of UTRA ACLR with signalling has the benefit of posing the requirement into the UE only when UE operates in a network where UTRA is really deployed. This indication does not need to be NS-signalling instead a dedicated IE indicating UTRA ACLR requirement applicability could be used. Reason for dedicated is signalling is that there might be also other needs to signal other NS-value than UTRA ACLR and making multile NS-values mandatory same time does not work atleast with current LTE multiple-NS scheme which RAN2 might want to re-use. If dedicated signalling would be RAN4 choise then LS to RAN2 is needed.
If it turns out that A-MPR is needed for some signals then it should be applied only in case other power reductions such as MPR and A-MPR that comes from other requirement than UTRA ACLR is not sufficient. Allowed power reduction = Max (A-MPRUTRA_ACLR, (MPR+A-MPRother).
Finally even in the case that A-MPR is not necessary for UE to meet the UTRA ACLR requirement then requirement it self applies and UE has to be aware of it.
Proposal 1: UTRA ACLR requirement is indicated to the UE by signalling when applicaple.
Proposal 2: LS is sent to RAN2 to ask RAN2 to specify dedicated signalling to indicate UE that it needs to satisfy UTRA ACLR requirement
[bookmark: _Hlk492035174]Proposal 3: In case power reduction is necessary to meet the UTRA ACLR requirement it will be defined as A-MPRUTRA_ACLR.  A-MPRUTRA_ACLR is only allowed only in case other power reductions such as MPR and A-MPR coming from other requirement than UTRA ACLR are not sufficient. Allowed power reduction = Max (A-MPRUTRA_ACLR, (MPR+A-MPRother).
2.2.2	E-UTRA ACLR
For E-UTRA ACLR it has been agreed that if EUTRA CHBW = NR CHBW only the NR ACLR of 30 dBc shall be measured. This means that for channel bandwidths up to 20 MHz it is not necessary to measure E-UTRA ACLR as NR ACLR is tighter because the requirements in same 30 dBc but measurement bandwidth is larger [5].
Considering recent agreement on NR ACLR [3] which stated that ACLR MBW is same as the bandwith of transmitted NR signal it is eveident that E-UTRA ACLR is always more relaxed thus is is not necessary.
Proposal 4: E-UTRA ACLR requirement is not specified for NR
3	Conclusion
In this contribution we have made following proposals for NR range 1 ACLR definition on top of current ACLR agreements
[bookmark: _GoBack]Proposal 1: UTRA ACLR requirement is indicated to the UE by signalling when applicaple.
Proposal 2: LS is sent to RAN2 to ask RAN2 to specify dedicated signalling to indicate UE that it needs to satisfy UTRA ACLR requirement
Proposal 3: In case power reduction is necessary to meet the UTRA ACLR requirement it will be defined as A-MPRUTRA_ACLR.  A-MPRUTRA_ACLR is only allowed only in case other power reductions such as MPR and A-MPR coming from other requirement than UTRA ACLR are not sufficient. Allowed power reduction = Max (A-MPRUTRA_ACLR, (MPR+A-MPRother).
Proposal 4: E-UTRA ACLR requirement is not specified for NR
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