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1
Introduction
 In this contribution, we present the findings from [1] relating to uplink non-contiguous intraband CA on band 7. 
2
Discussion

So far the uplink non-contiguous intraband CA is specified only for band 4 for which the work was completed in release 12. Originally uplink CA was part of release 11 WI but RAN4 was not able to complete uplink work during the release 11 and uplink part was taken out from the release 11WI and only non-contiguous downlink intraband CA was specified at that time. Reason why RAN4 needed more time is the fact that non-contiguous intraband CA has severe intermodulation problems against other bands and own reveive band. Band 4 however is quite different compared to other bands (except bands 10 and 66) from self interference point of view as it has very large 400 MHz UL-DL separation. Band 7 UL-DL separation is 120 MHz and this potentially creates strong self-interference as was also noted in [2].
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Figure 1: Band 7 frequency arrengement
From [1] we can estimate what is the level of severity of interference issue for band 7.
Test set-up
Test setup is presented in Figure 2. Test procedure was such that input power of PA was adjusted with 1 dB steps using manual variable RF attenuator at the PA input. PA output was measured with spectrum analyser.
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Figure 2 Test setup

In Figure 3 one can see a case where two 5 MHz sub-block with Wgap = 60 MHz were studied. In this case right hand side both IMD 3 and IMD 5 hit directly of the downlink sub-blocks. IMD 3 level is about – 10 dBm/1MHz and IMD 5 level is about – 25 dBm/1MHz. These IMDs would be however attenuated in duplex-filter roughly 50 dB corresponding to IMD 3 = - 60 dBm/1MHz and IMD5 = -75 dBm/1MHz. 
Observation 1: IMD3 and IMD5 will hit own Rx band and can overlap own Rx channel
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Figure 3: Output spectrum
IMD products are further reduced by MPR which is necessary to meet the out of band emission requirements and Table 1 presents a summary of a study where necessary MPR was search to meet the – 30 dBm / 1 MHz general spurious emission requirement for IMD 3 which is the strongest IMD. We can see that PA2 required 17 dB of MPR for the extreme case which is inline with current non-contiguous intraband CA MPR requirement allowing 18 dB of MPR for that particular signal.
Table 1 Band 7 PA1-3 results

	CC1 BW
	alloc.
	CC1 fcenter
	CC2 BW
	CC2 fcenter
	alloc.
	Wgap
	total#RB
	MPR(PA1)
	MPR(PA2)
	MPR(PA3)

	5
	0/1
	2502,5
	5
	2567,5
	24/1
	60
	2
	10
	17
	11

	5
	Full
	2502,5
	5
	2567,5
	Full
	60
	50
	6
	11
	10

	5
	Full
	2517,5
	5
	2552,5
	Full
	30
	50
	9
	9
	7

	5
	Full
	2527,5
	5
	2542,5
	Full
	10
	50
	5
	10
	7

	10
	Full
	2505
	10
	2565
	Full
	50
	100
	5
	9
	6

	10
	Full
	2525
	10
	2545
	Full
	10
	100
	3
	8
	5

	20
	Full
	2510
	20
	2560
	Full
	30
	200
	4
	6
	2

	20
	Full
	2520
	20
	2550
	Full
	10
	200
	5
	5
	3


Hence with MPR values listed in Table 1 the IMD3 power in receive band is – 30 dBm / 1 MHz – 50 dB (filter attenuation) = -80 dBm / 1 MHz. Converting this to 10 MHz channel bandwidth we get – 70 dBm and for 20 MHz channel we get – 60 dBm interferer power on top of received channel. Considering the large MPR and large MSD the usefull cell radius for uplink non-contigous CA is very limited.
Observation 2: Even with large MPR and duplex-filter attenuation the IMD3 noise power at antenna port will be roughly -70 dBm for 10 MHz channel and – 60 dBm for 20 MHz channel.

On top of self interference IMD will be an issue for protection of other bands. As can be seen from Figure 4 the general spurious emission requirement is valid for own Tx band and other frequencuies which are not receive bands of other operating bands. In case of band 7 we need to consider band 38. 


[image: image4.emf]Operating band

cc

2

cc

1

Duplex filter response

Other Operating band

Other Operating band

CASE 1: General spurious 

emission requirement 

applies

CASE 2: UE to UE co-ex 

applies and no help from 

duplex-filter

CASE 3: UE to UE co-ex 

applies but duplex-filter helps


Figure 4: Different emission requirements
Band 7 emission requirement towards band 38 are relaxed because there is no guard band between the bands, see Table 2. With the help of MPR the band 7 UE can meet the general spurious emission requirement of – 30 dBm and when comparing this to Table 2 we can see that only the frequency range of 2595 – 2620 MHz is more strigent by 10 dB. If one can expect help from duplex-filter by 10 dB the UE is able to meet this requirement if not then A-MPR would be necessary. When looking available Band 7 duplex-filter [3][4] it seems that virtually no attenuation is guaranteed for 2595 – 2620 MHz range although at least for upperpart of this range the attenuation needs to be sufficient dur to band 7 Rx starting from 2620 MHz.
Observation 3. A-MPR migh be necessary for band 38 protection.

Table 2: Band 7 UE to UE co-exitance requirements

	7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 65, 66, 67, 68
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21


Also what needs to be considered is that current MPR is oly valid for bands where max WGAP ≤ 35 MHz. For band 7 the maximum WGAP = 60 MHz. Hence futher investigations for example mesurements would be required although results in Table 1 indicate that current MPR might be sufficient.
Observation 4: MPR for allocations with WGAP  > 35 MHz needs to be studied

3 
Summary

In this contribution, we have discussed uplink non-contiguous CA for band 7 and mede following observations.
Observation 1: IMD3 and IMD5 will hit own Rx band and can overlap own Rx channel

Observation 2: Even with large MPR and duplex-filter attenuation the IMD3 noise power at antenna port will be roughly -70 dBm for 10 MHz channel and – 60 dBm for 20 MHz channel.

Observation 3. A-MPR migh be necessary for band 38 protection.

Observation 4: MPR for allocations with WGAP  > 35 MHz needs to be studied
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