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1. Introduction

The revised basket 4DL/1UL inter-band WI proposal including support of the LTE Advanced Carrier Aggregation (4DL/1UL) of Band 3, Band 7, Band 7 and Band 8 combination was approved during RAN#71[1]. In this revised basket WI, two bandwidth combination sets of the new Carrier Aggregation combination between non-contiguous intra-band band 7 and inter-band CA band 3 + band 7 + band 8 are introduced.
In this contribution, we provide the text proposal for TR 36.714-04-01 to capture the UE harmonic studies and finalize the additional UE requirement including delta Tib and Rib values and MSD specification for CA_3A-7A-7A-8A.

2. Discussion

For the CA_3A-7A-7A-8A combination, most of the issues have been discussed in the constituent 3DL CA_3A-7A-8A , CA_3A-7A-7A and CA_7A-7A-8A combination. In previous studies for CA_3A-7A-8A [2], it shows that 2nd harmonics of Band 8 will fall into Band 3 for 902-915 MHz and 3rd harmonics into Band 7 for 880-896 MHz, and for channels of Band 8 overlapping the range 896-902MHz, harmonics may fall into both Band 3 and Band 7 DL simultaneously. However, since it was agreed to treat CA_3A-8A as an exception of A2 combination, in CA_3A-7A-8A, MSD specification was applied between Band 8 and Band 7 with no MSD requirement on Band 3. When moving forward to CA_3A-7A-7A-8A, we think it is reasonable to apply the same approach as in CA_3A-7A-8A.
Second, in the previous RAN4 meeting, we provided our spectrum holdings between band 7 and band 8 and addressed that the harmonic issue for CA_7A-8A and CA_7A-7A-8A might exist in the actual deployment [3], here we also update the range of our band 3 spectrums to illustrate the situation of CA_3A-7A-7A-8A combination. The frequency range of the actual deployment for CA-3A-7A-7A-8A will be as follows:
· One of Two blocks in Band 3:
· DL: 1850MHz~1865MHz, UL: 1755MHz~1770MHz
· DL: 1820MHz~1830MHz, UL: 1725MHz~1735MHz

· Two blocks in Band 7:
· DL: 2640MHz~2660MHz, UL: 2520MHz~2540MHz

· DL: 2680MHz~2690MHz, UL: 2560MHz~2570MHz
· One block in Band 8:
· DL: 940MHz~950MHz, UL: 895MHz~905MHz
The frequency range above shows that there will be 5MHz overlapping between the band 7 DL blocks and the harmonic interference generated by band 8, but no harmonic relation exists between band 3 and band 8. So we propose to apply the same approach as CA_3A-7A-8A when specifying the UE requirements for CA_3A-7A-7A-8A.
3. Conclusion

In this contribution, we propose to apply the same approach as CA_3A-7A-8A for the UE requirements of CA_3A-7A-7A-8A that MSD specification is specified for the harmonic relation between band 7 and band 8, and no MSD requirement applied between band 3 and band 8. And in section 5 we provide the related text to TR 36.714-04-01 to reflect our proposals.
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6.46
   CA_4DL_3A-7A-7A-8A_1UL BCS0 and BCS1
6.46.3
Co-existence studies
6.46.3.2
For the UE
For single UL the 2nd and 3rd harmonic analysis for B3, B7 and B8 is already done in the 3DL/1UL TR 36.853-12. As shown in Table 6.46.3.2-1, it can been seen that the 2nd and 3rd order harmonics of Band 8 will fall into Band 3 and Band 7 DL respectively, 2nd harmonics of Band 8 fall into Band 3 for 902-915MHz and 3rd harmonics of Band 8 fall into Band 7 for 880-896MHz. Note that for channels of Band 8 overlapping the range 896-902MHz, desensitization may occur in both Band 3 and Band 7 DL simultaneously.
Same as mentioned in 7A-7A-8A CA (TR 36.714-03-01 section 6.38.3.2), so far at least one operator’s spectrum holdings will face the harmonic issue between Band 7 and Band 8 in region 3, HTF or other RF architecture should be considered to mitigate the impact of the self-interference for this combination.
Table 6.46.3.2-1: Impact of UL Harmonic Interference
	
	
	
	
	
	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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745


6.46.4
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_3A-7A-7A-8A the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.46.4-1 and 6.46.4-2 respectively.

Table 6.46.4-1: ΔTIB,c for 4DL aggregation

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

	CA_3A-7A-7A-8A
	3
	0.5

	
	7
	0.5

	
	8
	0.6


Table 6.46.4-2: ΔRIB,c for 4DL aggregation

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

	CA_3A-7A-7A-8A
	3
	0

	
	7
	0

	
	8
	0.2


Note that for the UE which supports CA_3A-7A-7A-8A, the minimum requirements for reference sensitivity of the CA_7A-7A with one uplink carrier and two downlink sub-blocks are increased by amount of RIBNC in TS 36.101 Table 7.3.1A-3 and ΔRIB,c in Table 6.46.4-2 for the SCC.
6.46.5
REFSENS requirements
As analyzed in section 6.46.3.2, there is a harmonic relation between the Band 8 UL band and the Band 3 DL and Band 7 DL bands. The REFSENS requirement for the self-interference situation between Band 7 and Band 8 are already specified for the fallback mode CA_7A-8A and CA_7A-7A-8A, whereas no requirements apply when harmonics fall into Band 3 DL for the CA_3A-8A and CA_3A-7A-8A configuration. The exceptions for CA_3A-7A-7A-8A therefore follow from CA_7A-8A, the REFSENS requirement specified for the self-interference situation are shown in table 6.46.5-1 with the uplink configuration in table 6.46.5-2.

Table 6.46.5-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	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_3A-7A-7A-8A4,5,6
	3
	
	
	N/A
	N/A
	N/A
	N/A
	FDD

	
	7
	
	
	-88
	-87,4
	-87
	-86,7
	

	
	8
	
	
	-96,8
	-93,8
	
	
	

	NOTE 4:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).
NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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Table 6.46.5-2: Uplink configuration for the low band

	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

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

	CA_3A-7A-7A-8A
	8
	
	
	8
	16
	25
	25
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in TS 36.101 Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to TS 36.101 Table 7.3.1-2 applies.


<End of Text Proposal>
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