3GPP TSG-RAN WG4 Meeting #73 UE RF AH
R4-73AH-0064
Jan 13rd - 16th, 2015, Oulu, Finland
Agenda item:
4.4.2.2
Source: 
NTT DOCOMO, INC.
Title: 
TP for Rel-13 2DL TR 36.8xx: LTE Advanced Carrier Aggregation of Band Combination (19+28)
Document for:
Approval
1. Introduction

In the RAN#66 meeting, the WI for CA_19A-28A was approved. This CA is a combination of low-low bands and requires its quadplexer. Based on the agreed framework for low-low combinations [1], required relaxation values will be specified as 0.5dB for MOP and 0dB for REFSENS for both bands respectively.  On the other hand, it would be needed to discuss the MSD impact on Band 28 DL due to the close frequency separation between the lower edge of Band 19 UL and the upper edge of Band 28 DL. 

In this contribution, we evaluate and propose the uplink configuration with no MSD based on the current specification of LTE Band 19 and previous discussion of CA_1A-3A.
2. Discussion

2.1. Frequency separation between Band 19 and Band 28
Since CA_19A-28A is a low-low band combination, appropriate UE architecture would be quadplexer basis. As one can see in Figure 1, separation between the lower edge of Band 19 UL and the upper edge of Band 28 DL is 27 MHz. In this CA combination, however, since the practically available frequency range for Band 28 DL is from 783 to 793MHz as described in the WID [2], separation between the lower edge of Band 19 UL and the upper edge of Band 28 DL is 37 MHz as shown is Figure 1.
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Figure 1: Frequency separation between Band 19 and Band 28
Observation 1: Based on the approved WID, separation between the lower edge of Band 19 UL and the upper edge of Band 28 DL is 37 MHz in actual network.
2.2. REFSENS of LTE Band 19
Our understanding is that LTE band 19 would be a suitable reference to identify the impact of the frequency separation on the reference sensitivity for Band 28 DL whose UL is Band 19 due to the following similarities.

· The frequency separation between the upper edge of UL channel bandwidth and the lower edge of DL channel bandwidth is 30 MHz when assuming a channel bandwidth of 15MHz as shown in Table 1.

· Its absolute frequency is quite close to those for Band 28 DL as well.
Table 1: Current specification of Band 19 

	Operating bands
	Frequency separation (edge-to-edge) (MHz)
	channel bandwidth(MHz)
	Uplink configuration(RB)
	REFSENS(dBm)

	19
	30
	15
	25
	-95.2 (Not degraded)


Observation 2: Reference sensitivity for Band 19 is not degraded up to 25RB regardless of CBW with frequency separation of 30MHz.
2.3. Cross-isolation from Band 19 UL to Band 28 DL
Based on the observations above, it can be said that if cross-isolation from Band 19 UL to Band 28 DL is almost the same as Tx-Rx isolation of Band 19, the uplink configuration of at least 25 RB for CA_19A-28A can be maintained without reference sensitivity for Band 28 DL. 

Regarding the cross isolation of CA_19A-28A, in our understanding, CA_1A-3A would be one of the suitable references due to the following reasons.

In case of CA_1A-3A, MSD of Band 3 was discussed assuming the cross-isolation from Band 1 UL to Band 3 DL of quadplexer of 50 dB at ETC with frequency separation of 40 MHz for the frequency range of 75MHz (1805-1880 MHz). Then, the bandwidth ratio for the attenuation region is 2.1%.
On the other hand, in case of CA_19A-28A, the “actual” frequency separation between edges of Band 19 UL and Band 28 DL is 37 MHz since the cross-isolation will be required for just 10 MHz (783-793 MHz). Then, the bandwidth ratio for the attenuation region is 4.6%.
Therefore it can be expected that quadplexer for CA_19A-28A does not have specific difficulty on the filter design compared to that for CA_1A-3A from bandwidth ratio perspective. Moreover, we have already received a simulation result from a certain filter vendor. The result actually shows that there is much margin for the cross-isolation of 50dB. Thus, we believe that the assumption of cross-isolation of 50dB at ETC would also be reasonable for CA_19A-28A. 

Observation 3: Cross-isolation of 50 dB at ETC would be reasonable for CA_19A-28A. 
2.4. Proposals based on comparison with LTE Band 19
Regarding Tx-Rx isolation of LTE Band 19, we can see that most duplexers of Band 19 have their Tx-Rx isolation of around 50 dB at minimum from the data sheet. Moreover, in the actual network, frequency separation between Band 19 UL and Band 28 DL will be 7 MHz larger than Tx-Rx separation of LTE Band 19. Thus, in case of CA_19A-28A it could be expected that obtaining 50 dB is feasible and hence more than 25 RB can be transmitted by Band 19 UL without reference sensitivity degradation for Band 28 DL. However, we propose the following taking into account the lack of evidence with practical device data of the quadplexer and simplification of the associated specification.

Proposal: For CA_19A-28A, MSD is not needed up to 25 RB transmission regardless of CBW.
Proposal 2: TP for TR36.8xx shown in section 3 should be approved.
3. Text Proposal for Rel-13 2DL TR 36.8xx
----- Unchanged sections omitted -----
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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

	
	281
	703 MHz
	–
	748 MHz
	5, 10
	758 MHz
	–
	803 MHz
	5, 10
	

	NOTE 1:
The applicable frequency range is 728-738 MHz for uplink and 783-793 MHz for downlink.


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
[To be provided later]
6.3.X.1.3

∆TIB and ∆RIB values

Since CA_B19-B28 is low-low band combination, appropriate UE architecture would be quadplexer basis. As one can see in Figure 6.3.X.1.3-1, separation between the lower edge of Band 19 UL and the upper edge of Band 28 DL is only 27 MHz. In this CA combination case, however, since the frequency range for Band 28 UL is (783 – 793MHz), separation between the lower edge of Band 19 UL and the upper edge of Band 28 DL is 37 MHz as shown is Figure 6.3.X.1.3-1.
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Figure 6.3.X.1.3-1: Frequency range of Band 19 and Band 28

By convoluting above all of studies and framework [R4-146833], values for ∆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


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