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1. Introduction

In the last meeting, the TP for CA_2DL_21A-28A_1UL_BCS0 was approved [1]. This contribution proposes to improve the note of MSD requirements taking side lobe effect of the 2nd harmonic into account.
2. Text Proposal
----- Unchanged sections omitted -----
6.X
CA_21A-28A_BCS0

6.X.1
Operating bands for CA
Table 6.X.1-1: Inter-band CA 
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FDL_low   –  FDL_high
	
	

	CA_21-28
	21
	1447.9 MHz
	–
	1462.9 MHz
	5,10, 15 
	1495.9  MHz
	–
	1510.9  MHz
	5, 10, 15
	FDD

	
	28
	703 MHz
	–
	748 MHz
	5, 10
	758 MHz
	–
	803 MHz
	5, 10
	


6.X.2

Channel bandwidths per operating band for CA

Table 6.X.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth
	Bandwidth Combination Set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	CA_21A-28A
	21
	
	
	Yes
	Yes
	Yes
	
	0

	
	28
	
	
	Yes
	Yes
	
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of  TS 36.101 [6] when operating in single carrier mode.

6.X.3
Co-existence studies
The 2nd harmonic of Band 28 may fall into the Rx of Band 21 as observed in table 6.X.3-1. However, taking into account that Band 21 is only operated by a certain operator so far, the Band 28 transmission for this combination is limited within 728 - 738 MHz based on the actual spectrum allocation. In this case, the 2nd harmonic range becomes 1456 – 1476 MHz and the degradation of Band 21 will be resolved. Therefore, we can conclude that there is no issue on harmonic interference.
Table 6.X.3-1: Impact of UL Harmonic Interference

	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	2nd  Harmonic
	3rd  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	21
	1447.9
	1462.9
	1495.9
	1510.9
	2895.8
	2925.8
	4343.7
	4388.7
	2991.8
	3021.8
	4487.7
	4532.7

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244
	1516
	1606
	2274
	2409


Table 6.X.3-2: Band 21 and Band 28 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	758
	803
	1495.9
	1510.9

	2nd order harmonics frequency range (MHz)
	1516
	1606
	2991.8
	3021.8

	3rd order harmonics frequency range (MHz)
	2274
	2409
	4487.7
	4532.7

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	692.9
	752.9
	2253.9
	2313.9

	3rd order IMD products
	(f2_low – 2*f1_high)
	(f2_high – 2*f1_low)
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	5.1
	110.1
	2188.8
	2263.8

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	3011.9
	3116.9
	3749.8
	3824.8

	3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	743
	818
	1485.9
	1520.9


It can be seen from table 6.X.3-2 that some 2nd IMD products caused by BS supporting carrier aggregation of Band 21 and Band 28 fall into the BS receive band of Bands 12, 17, 28, 30, 40 and 44, while some 3rd IMD products fall into the BS receive band of Bands 13, 14, 18, 26, 27, 28, 43 and 44 taking that the BS only transmits up to 15 MHz DL in Band 21 and up to 10 MHz DL in Band 28 as stated in Table 6.X.2-1 into account.

It should be noted that Bands 12, 13, 14, 17, 27, 30, 40, 44 are not intended for use in the same geographical area as Band 21. Consequently, the focus is on the IMD products falling into Bands 18, 26, 28 and 43 where receiver desensitization might be an issue.

Therefore, it is recommended that Bands 21 and 28 BS transmitters should not share the same antenna with Band 18, 26, 28 and 43 BS receivers, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 18, 26, 28 and 43 BS receivers desensitization.
6.X.4
ΔTIB and ΔRIB values

For two simultaneous DL and only one UL, the (TIB,c and (RIB values are given in the tables below.
Table 6.X.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_21A-28A
	21
	0.4

	
	28
	0.3


Table 6.X.4-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_21A-28A
	21
	0

	
	28
	0


6.X.5
REFSENS requirements
Based on the co-existence study in section 6.X.3, there is no harmonic issue in this combination taking actual spectrum allocation into account and the MSD requirement is shown in table 6.X.5-1.
Table 6.X.5-1: MSD requirement for CA_21A-28A
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_21A-28A1
	21
	
	
	N/A
	N/A
	N/A
	
	FDD

	
	28
	
	
	N/A
	N/A
	
	
	

	NOTE 1:
No requirements apply when there is at least one individual RE on band 28 uplink outside frequencies 728 – 738 MHz. The reference sensitivity is only verified when all configured RE’s are confined within frequencies 728 – 738 MHz (the requirements specified in clause 7.3.1 of [6] apply).


----- Unchanged sections omitted -----
Reference

[1]
R4-160124, “TP for TR 36.714-02-01: LTE Advanced Carrier Aggregation of Band Combination (21+28: 2DL/1UL)”, NTT DOCOMO, INC.
3GPP


