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1. Introduction
In RAN4 meeting #70 it was agreed that valid deployment scenarios for downlink intra-band non-contiguous CA are both co-located scenario and non-co-located scenario. It was emphasis in LS to RAN2 [1] that this conclusion is only for downlink. In this contribution we discuss that it might be necessary to restrict the non-contiguous uplink intraband CA to only co-located scenarios in REL-12 time frame.
2. Discussion 

The agreed reference architecture for specifying the non-contiguous intraband CA transmitter characteristic is a single PA single antenna type [2].
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Figure 1 the non-contiguous intraband CA transmitter reference architecture

We are in an opinion that reference architecture selected for REL-12 might have some challenges to support non-collocated scenarios due to emission from from stronger carrier on top of weaker carrier, see Figure 2.
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Figure 2 Noise leakage from stronger carrier to weaker carrier

The interfering noise power is strongest in adjacent channels of the stronger carrier. The amount of interference is limited by the ACLR requirement which is agreed to be specified as follows [2]

6.6.2.3.1Aa Minimum requirement E-UTRA for CA

For intra-band non-contiguous carrier aggregation the E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the sum of the filtered mean power centred on the assigned sub-block frequencies to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. In case the sub-block gap bandwidth Wgap is smaller than other of the sub-blocks then for that sub-block no E-UTRAACLR requirement is set for the gap. In case the sub-block gab bandwidth Wgap is smaller than either of the sub-block bandwidths then no E- UTRAACLR requirement is set for the gap.The assigned E-UTRA sub-block power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.1-1A. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.1A-1.

Table 6.6.2.3.1Aa-1: General requirements for non-contiguous intraband CA E-UTRAACLR
	
	Sub-block and adjacent channel bandwidth / E-UTRAACLR   / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	Sub-block and adjacent channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+1.4

/

-1.4
	+3.0

/

-3.0
	+5

/

-5
	+10

/

-10
	+15

/

-15
	+20

/

-20


The requirement is specified as a ratio of the sum of the powers of transmitted carriers to the adjacent channel interference power. If we assume big carrier power imbalance then the actual ACLR requirement is quite close to current single carrier requirement i.e. the ratio of the power of the stronger carrier to interference at adjacent channel is 30 dBc. If we compare this to the reported power imbalances cases in [3], see Figure 3 we can see that larger power differences exists. In case ACLR level is 30 dBc and carrier imbalance is 30 dB then the SNR of the weaker carrier is 0 dB due to the leakage from stronger carrier. If better SNR is required than 0 dB then the likehood of having too large power difference is increased.  
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Figure 3: Power imbalance between Macro and RRH 

During REL-11 period also other reference architectures were discussed i.e. 2PA / 1 antenna and 2 PA / 2 antenna architectures and it can be noted that the problem discussed above exists also for those architectures. 
Another concern for single PA architecture is that in case the carriers belong to different timing advance groups and other carrier is ramped up while the transmission is already ongoing on the other carrier, some degradation to the transmission quality of the carrier being transmitted is quite likely
For the reasons listed above we think that the non-contiguous uplink intraband CA feature in REL-12 specifications is only applicaple for co-located scenarios (i.e. excluding scenario 4 in TS 36.300 Annex –J).
In case the proposal to restrict the REL-12 non-contiguous uplink intraband CA feature to co-located scenarios is agreed it means also that for REL-12 specification there is no need to specify MPR or EVM for un-equal PSD scenario. Incase in future a need to support non-collocated scenarios exists this could be studied unders a new WI, possibly in REL-13 or 14 time frame.
3. Conclusion
Proposal: the non-contiguous uplink intraband CA feature in REL-12 specifications is only applicaple for co-located scenarios (i.e. excluding scenario 4 in TS 36.300 Annex –J).
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