3GPP TSG-WG RAN4 Meeting #95-e	R4-2006592
Online, 25th May – 5th June, 2020

Agenda item:	6.14.1.5 [NR_RF_FR2_req_enh]
[bookmark: _Hlk506463981]Source:	Nokia, Nokia Shanghai Bell
Title:	TP to TR 38.831 on FR2 inter-band CA
Document for:	Approval
1	Text Proposal to TR 38.831

[bookmark: _Toc17903089]4.7	FR2 UE requirements for inter-band DL CA
4.7.1	General
For inter-band carrier aggregation of FR2, two beam management schemes are defined, CBM (common beam management) and IBM (independent beam management).
In CBM, only common beam direction among multiple bands is supported. UE is configured with at least one set of beam management resource in one of the bands.
For IBM, not only common but also independent beam directions among multiple bands are supported. UE is configured with at least one set of beam management resource per band. 
In both cases, the UE shall meet the EIS spherical coverage requirement simultaneously among bands, and the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.
[bookmark: _Toc17903090][bookmark: _GoBack]4.7.2	Reference sensitivity and EIS spherical coverage requirements
< start of proposed new clause for TS38.101-2 >
7.3A.2.3	Reference sensitivity power level for Inter-band CA
7.3A.2.3.1	General
For inter-band carrier aggregation with uplink assigned to one band, the requirement applies per operating band, with one component carrier per operating band. The inter-band requirement applies with common AoA for all active component carriers. The throughput for each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity for each carrier specified in section 7.3.2 and is modified by ∆RIB. The requirement on each component carrier applies when the power in the component carrier in other band correspond its EIS spherical coverage requirements specified in sub clause 7.3.4. Reference sensitivity requirement is increased by value of ΔMBP,n and ∆RIB,P,n is when UE is configured for inter-band CA.	Comment by Nokia: Both IBM UE and CBM UE support a single common AoA.
IBM specific requirement should be in RRM requirement.	Comment by Nokia: MBR and inter-band CA relaxation is split.
For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.
The requirement is verified with the test metric of EIS (Link= RX Beam peak direction, Meas=Link Angle). 
7.3A.2.3.2	Reference sensitivity for power class 1
7.3A.2.3.3	Reference sensitivity for power class 2
7.3A.2.3.4	Reference sensitivity for power class 3
For power class 3, the value of ∆RIB,P,n is defined in Table 7.3A.2.3.4-1.
[bookmark: _Hlk31890999]Table 7.3A.2.3.4-1: ΔRIB reference sensitivity relaxation for inter-band CA for power class 3 
	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n258
	n257
	TBD

	
	n258
	TBD

	CA_n260-n261
	n260
	1.0	Comment by Nokia: MBR=0.5dB is removed from the proposed 1.5dB.

Does this include the relaxation due to intra-band aggregated BW? then 0.5dB maybe be further removed.

	
	n261
	1.0



< next proposed new clause for TS38.101-2 >

7.3A.3	EIS spherical coverage for CA
7.3A.3.1	Void	Comment by Nokia: Spherical requirements for intra-band CA has not been introduced. (both Tx and Rx). They are only defined for single CC operation.

For inter-band CA, it is required to test the common coverage among bands. So this clause is added.
(for intra-band, it is implicitly assumed they are already common among CCs, but no requirement is in the spec.)

Is it ok to have requirement only one CC per band for inter-band CA?


7.3A.3.2	Void
7.3A.3.3  	EIS spherical coverage for inter-band CA
7.3A.3.3  	EIS spherical coverage for inter-band CA
7.3A.3.3.1	General
For inter-band carrier aggregation with uplink assigned to one band, the requirement applies per operating band, with one component carrier per operating band. The inter-band CA requirement applies with common AoA for all active component carriers. The requirement on each component carrier applies when the power in the component carriers in the other band correspond to their respective EIS levels for single carrier for that AoA and test condition. 
The inter-band CA spherical coverage requirement will be satisfied if the intersection set of spherical coverage areas exceeds the requirement. Intersection set of spherical coverage areas is defined as a fraction of area of full sphere measured around the UE where both bands meet their defined individual inter-band CA EIS spherical coverage requirement. 
The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link angle).
The reference measurement channels and throughput criterion shall be as specified in clause 7.3A.2.3 for corresponding power class. The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in clause 7.3.2 for the corresponding power class.
Unless otherwise specified, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3.1-1) configured. 
7.3A.3.3.2	EIS spherical coverage for inter-band CA for power class 1
7.3A.3.3.3	EIS spherical coverage for inter-band CA for power class 2
7.3A.3.3.4	EIS spherical coverage for inter-band CA for power class 3
Required fraction of area as defined in clause 7.3A.3.3.1 for power class 3 is 50 %. The required spherical coverage EIS for each band is given in clause 7.3.4.3 and modified by ΔMBP,n and ΔRIB,S,n. The value of ΔMBP,n is defined in Table 6.2.1.3-4. The value of ∆RIB,S,n is defined in Table 7.3A.2.3.4-1
Table 7.3A.2.3.4-1: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3 
	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n258
	n257
	TBD

	
	n258
	TBD

	CA_n260-n261
	n260
	1.1

	
	n261
	0.8



< end of proposed new clause for TS38.101-2 >
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