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1. Introduction

In the RAN4#74bis meeting, the way forward for CA_19A-28A [1] was agreed as follows. 
· MOP, REFSENS relaxation
· The following values should be specified based on the framework.
· B19: ΔTIB=0.5dB, ΔRIB=0dB
· B28: ΔTIB=0.5dB, ΔRIB=0dB
· MSD for B28 DL
· On top of the analysis in [2], interested companies are encouraged to investigate the MSD value for 773 to 793 MHz taking filter performance shown in the next slide into account.
· For the investigation, the same parameters and UL configuration proposed in [2] should be used.
· How to leverage the additional analysis will be discussed in RAN4#75.
Based on the way forward, we discuss how to specify MSD for Band 28 DL in this contribution.
2. Discussion
In [2], it was proposed for entire 773-803MHz to specify the MSD of 5dB and 4.5dB for 5MHz and 10MHz respectively. On the other hand, since only 783-793MHz will be used for this CA combination as described in the WID [3], specifying requirements for other parts of Band 28 would lead redundant test. Thus, our original proposal was to define the MSD requirement for 783-793MHz only.
However, there was an opinion that operator specific requirements are not preferable from 3GPP standard’s point of view. Based on the opinion, we provided an alternative to have two MSD values for 773-803MHz based on technical perspective (i.e. quadplexer performance). One is for 773-793MHz and the other is for 793-803MHz. This alternative seems unfortunately not acceptable as well due to the specification complexity. We, however, still believe that since RAN4 already has some CA configurations which have several MSD values like CA_1A-3A and CA_3A-42A, it is also reasonable to introduce two MSD values for CA_19A-28A and this is the straight way forward.
Nevertheless, in order to address the concern on complexity, we propose third alternative to define a MSD value which is derived from the “additional analysis” based on the way forward [1] for entire 773-803MHz and send an LS to inform that only 783-793MHz should be tested to RAN5. In this case, the core spec will become quite simple and the sensitivity for 783-793MHz can be guaranteed by the specification. We’d like to ask companies if this approach is a good way or not. If there are other approaches to guarantee the sensitivity of 783-793MHz by the specification, we’d like to continue to discuss them for more appropriate specification.
Proposal 1: In order to guarantee the sensitivity for actually operated frequency range for CA_19A-28A, one of options below should be adopted.

Option 1: Specify a MSD value for 783-793MHz only.


Option 2: Specify two MSD values for 773-793MHz and 793-803MHz.
Option 3: Specify a MSD value which is derived from “additional analysis” based on the way forward [1] for entire 773-803MHz and send an LS to inform that only 783-793MHz should be tested to RAN5.


Option 4: Continue to discuss for more appropriate specification to guarantee the sensitivity for 783-793MHz.
Based on Option 2 which is our preference, we provide the TP for Rel-13 2DL TR 36.852-13. If Option 2 is still not acceptable and other option is agreeable in this group, the TP could be revised.
Proposal 2: TP for TR36.852-13 shown in section 3 should be approved.
3. Text Proposal for Rel-13 2DL TR 36.852-13
----- Unchanged sections omitted -----
Table 1-1: Release 13 inter-band carrier aggregation combinations (2DL/1UL)

	WI code
	WI title
	Class

	LTE_CA_B2_B28
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 28
	A1

	LTE_CA_B3_B31
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31
	A2

	LTE_CA_B4_B28
	LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 28
	A2

	LTE_CA_B20_B31
	LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31
	A3

	LTE_CA_B19_B28
	LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 28
	A3


----- Unchanged sections omitted -----
6.3.X
LTE Advanced Carrier Aggregation of Band 19 and Band 28 (1UL)
Table 6.3.X-1: Inter-band CA of Band 19 and Band 28
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

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

	
	
	FUL_low  –  FUL_high 
	
	FDL_low  –  FDL_high 
	
	

	CA_19-28
	19
	830 MHz
	–
	845 MHz
	5, 10, 15
	875 MHz
	–
	890 MHz
	5, 10, 15
	FDD

	
	28
	718 MHz
	–
	748 MHz
	5, 10
	773 MHz
	–
	803 MHz
	5, 10
	


6.3.X.1

List of specific combination issues

6.3.X.1.1
Channel bandwidths per operating band for CA

Table 6.3.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth Combination Set

	CA_19A-28A
	19
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	


6.3.X.1.2
Co-existence studies for CA_19-28
6.3.X.1.2.1
Co-existence studies for 1 UL/2 DL
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 19 and (728 – 738 MHz UL and 783 – 793 MHz DL) Band 28 DL carriers can be calculated as shown in Table 6.3.X.1.2.1-1 below:

Table 6.3.X.1.2.1-1: Band 19 and Band 28 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	773
	803
	875
	890

	2nd order harmonics frequency range (MHz)
	1546
	1606
	1750
	1780

	3rd order harmonics frequency range (MHz)
	2319
	2409
	2625
	2670

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

	IMD frequency limits (MHz)
	72
	117
	1648
	1693

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

	IMD frequency limits (MHz)
	656
	731
	947
	1007

	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)
	2421
	2496
	2523
	2583

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

	IMD frequency limits (MHz)
	758
	818
	845
	920

	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)
	758
	818
	865
	900


It can be seen from Table 6.3.X.1.2.1-1 that the 2nd harmonics of BS transmitting in Band 19 may fall into the BS receive band of Bands 3, 4, 9 and 10, and the 3rd harmonics of BS transmitting in Band 19 and Band 28 may fall into the BS receive band of Bands 40 and 41, while the 2nd IMD products caused by BS supporting CA of Band 19 and Band 28 may fall into the BS receive band of Band 24, and the 3rd IMD products may fall into the BS receive band of Bands 7, 8, 12, 13, 14, 17, 18, 26, 27, 28, 38, 41 and 44. 

Bands 4, 7, 9, 10, 12, 13, 14, 17, 24, 27, 30, 38, 40 and 44 are not intended for use in the same geographical are as Bands 19 and 28. Consequently, the focus here will be on the harmonics and IMD products falling into Band 3, 8, 18, 26, 28, 41.

718 – 748 MHz of Band 28 UL frequency is allocated in Japan. Therefore, the 3rd IMD products (676 – 711 MHz) supporting 2DL CA of Bands (19+28) don’t fall into BS receive Band 28.

Therefore, it is recommended that Band (19 + 28) BS transmitter should not share the same antenna with Band 3, 8 18, 26 and 41 BS receiver to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 3, 8, 18, 26 and 41 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
6.3.X.1.3

∆TIB and ∆RIB values

For this combination, ∆TIB and ∆RIB are specified as in Table 6.3.X.1.3-1 and 6.3.X.1.3-2.:

Table 6.3.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_19A-28A
	19
	0.5

	
	28
	0.5


Table 6.3.X.1.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_19A-28A
	19
	0

	
	28
	0


6.3.X.1.4
MSD
For this combination, MSD requirement of Band 28 DL due to narrow frequency separation between the Band 28 DL and Band 19 UL should be specified, which is specified in Table 6.3.X.1.4-1 and 6.3.X.1.4-2.

Table 6.3.X.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)

	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_19A-28A
	19
	
	
	-100
	-97
	-95.2
	
	FDD

	
	287
	
	
	-93.5
	-91
	
	
	

	NOTE 7:
These shall be decreased by [TBD] dB when the uplink is active in Band 19 and the downlink channels in Band 28 are confined within from 773 to 793 MHz. For each channel bandwidth in Band 28, the requirement applies regardless of channel bandwidth in Band 19.


Table 6.3.X.1.4-2: Uplink configuration for the low band (exceptions for two bands)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_19A-28A5
	19
	
	
	18
	18
	18
	
	FDD

	NOTE 5:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 28 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


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