3GPP TSG-RAN WG4 Meeting #92
R4-1908567
Ljubljana, SI, 26th– 30th Aug, 2019

Agenda Item:
10.12.2
Source:
ZTE Corporation, 
Title:
TP for TR 38.716-03-02: 2 bands UL for CA_n3-n8-n78 
Document for:
Approval
Introduction

In this meeting, a companion TP [1] for  CA_n3-n8-n78 with 1band UL are provided, this contribution provides a text proposal for 2 bands UL for CA_n3A-n8A-n78A based on the agreed TR 38.716-03-02[2]. 

Discussion

As well known, for three bands CA combination, it shall be verified whether there are harmonic issues or IMD issues due to dual uplink operation falling into the DL of the third band. For harmonic issues, it is no need to analysis again since it has already been addressed in the companion TP[1]. For IMD issues, based on co-existence studies of Band n3 + Band n8, Band n3 + Band n78 and Band 8 + Band n78 captured in TR 38.716-02-00 [3]and TR 37.866-00-02 [4], own Rx impact of the 3rd band is the followings:

1). 3rd and 5th order IMD generated by dual uplink of Band n3 + Band n8 may fall into part of own band n78
Table 1: extracted from Table 6.19.2.1-1 in TR 38.716-02-00[3] 
	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|

	IMD frequency limits (MHz)
	3470
	3615

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|

	IMD frequency limits (MHz)
	3595
	3300


2). 3rd  order IMD generated by dual uplink of Band n8 + Band n78 may fall into part of own band n3
Table 2: extracted from Table 6.1.3-1 in TR 37.866-00-02[4]
	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|

	IMD frequency limits (MHz)
	2040
	1470


3). no IMD issue due to dual uplink of Band n3 + Band n78 falling into own band n8

Since Band n8 and Band n20 have similar frequency range, from TR 37.864-41-21 [5], it can be found there are the similar MSD issues for DC_20A_n3A-n78A as shown in table 3 highlighted with green. In view of  this, it is proposed the MSD values could be derived from DC_20A_n3A-n78A like table 4.

Table 3: MSD value due to 20+n3 falling into n78  and 20+n78 falling into n3 for DC_20A_n3A-n78A cited from TR 37.864-41-21 [5]

	Downlink 
band configuration
	Uplink 
DC Configuration
	Harmonic

relation issues
	intermodulation to own rx  band 

	interference due to small frequency separation
	MSD

	B20+n3+n78
	DC_20A_n3A
	- 2nd harmonic from n3 into n78

- 4th harmonic from B20 into n78
	3rd & 5th IMDs into n78
	-
	- 16.1 dB by 3rd IMD problem.

- 4.5 dB by 5th IMD problem.

	
	DC_20A_n78A
	-
	3rd IMD into n3
	-
	- 15.7 dB by 3rd IMD problem.


Table 4: MSD for the CA_n3A-n20A-n78A
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL

LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n3A-n8A-n78A
	n3
	1730
	5
	25
	1825
	N/A
	N/A

	
	n8
	910
	5
	25
	955
	N/A
	N/A

	
	n78
	3550
	10
	50
	3550
	16.1
	IMD3

|fBn3+2*fn8|

	CA_n3A-n8A-n78A
	n3
	1730
	5
	25
	1825
	N/A
	N/A

	
	n8
	910
	5
	25
	955
	N/A
	N/A

	
	n78
	3370
	10
	50
	3370
	4.5
	IMD5
|3*fBn3 -2*fn8|

	CA_n3A-n8A-n78A
	n8
	910
	5
	25
	955
	N/A
	N/A

	
	n78
	3640
	10
	50
	3640
	N/A
	N/A

	
	n3
	1725
	5
	25
	1820
	15.7
	IMD3

|2*fB20-fn78|


Based on above analysis, we give the following TP for 2 bands UL for CA_n3A-n8A-n78A.
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5.1.x
CA_n3-n8-n78
5.1.x.1

Operating bands for CA

Table 5.1.x.1-1: CA band combination of band n3+n8+n78

	NR CA Band
	NR Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_n3-n8-n78
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	


5.1.x.2

Channel bandwidths per operating band for CA
Table 5.1.x.2-1: Supported bandwidths per CA band combination of band n3+n8+n78

	NR CA Configuration
	UL Configuration
	NR Band
	SCS [kHz]
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100
	Bandwidth combination set

	CA_n3A-n8A-n78A
	CA_n3A-n8A

CA_n3A-n78A

CA_n8A-n78A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n78
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	


5.1.x.3

UE co-existence studies

The harmonic issue for Band n3+Band n8 + Band n78 has already addressed in TR38.716-03-01.

Based on co-existence studies of Band n3 + Band n8, Band n3 + Band n78 and Band 8 + Band n78 captured in TR 38.716-02-00 and TR37.866-00-02, own Rx impact of the 3rd band is the followings

-
3rd and 5th order IMD generated by dual uplink of Band n3 + Band n8 may fall into part of own band n78. 
-
3rd  order IMD generated by dual uplink of Band n8 + Band n78 may fall into part of own band n3.

-
no IMD issue due to dual uplink of Band n3 + Band n78 falling into own band n8.

5.1.x.4

∆TIB and ∆RIB values
The same (TIB,c and (RIB,c values specified for 1 band UL for CA_n3-n8-n78 are used as below.

Table 5.1.x.4-1: ΔTIB,c

	Inter-band CA Configuration
	NR Band
	ΔTIB,c  [dB]

	CA_n3-n8-n78
	n3
	0.6

	
	n8
	0.6

	
	n78
	0.8


Table 5.1.x.4-2: ΔRIB,c

	Inter-band CA Configuration
	NR Band
	ΔRIB,c  [dB]

	CA_n3-n8-n78
	n3
	0.2

	
	n8
	0.2

	
	n78
	0.5


5.1.x.5

REFSENS requirements

Table 5.1.x.5-1 lists the MSD required for the dual connectivity configuration for the cases that IMD interference fall into the own 3rd Rx frequency band. Since Band n8 and Band n20 have similar frequency range, the IMD3 and IMD5 values due to n3+n8 falling into n78 and IMD3 value due to n8+n78 falling into n3 are derived from the similar band combination DC_20A_n3A-n78A in TR 37.864-41-21.
Table 5.1.x.5-1: MSD for the CA configuration
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL

LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n3A-n8A-n78A
	n3
	1730
	5
	25
	1825
	N/A
	N/A

	
	n8
	910
	5
	25
	955
	N/A
	N/A

	
	n78
	3550
	10
	50
	3550
	16.1
	IMD3

|fBn3+2*fn8|

	CA_n3A-n8A-n78A
	n3
	1730
	5
	25
	1825
	N/A
	N/A

	
	n8
	910
	5
	25
	955
	N/A
	N/A

	
	n78
	3370
	10
	50
	3370
	4.5
	IMD5
|3*fBn3 -2*fn8|

	CA_n3A-n8A-n78A
	n8
	910
	5
	25
	955
	N/A
	N/A

	
	n78
	3640
	10
	50
	3640
	N/A
	N/A

	
	n3
	1725
	5
	25
	1820
	15.7
	IMD3

|2*fBn20-fn78|


----- End of TP -----

 1/5

