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1. Introduction
Almost contiguous A-MPR reduction scheme was proposed by Motorola Mobility in RAN4#75 Fukuoka with [1] and accompanying CR in [2]. It was also proposed in RAN4#72Bis [4], RAN4#74 [6], RAN4#74Bis [7,8] and Nokia proposed similar scheme for MPRs in RAN4#73 [5] and later expanded it to cover also over provisioned PUCCH in RAN4#75 [9]. We presented some evaluation results in [3] where we had measured few almost contiguous RB allocations and result was that we would meet the existing non-contiguous A-MPR requirement but would fail the almost contiguous scheme. 
This paper discusses challenges related to almost contiguous work.  
2. Discussion
Currently 36.101 lists eight CA_NS values that have A-MPR relaxations. For seven of those, there is definition for contiguous RB allocations and non-contiguous allocations and work to define the eighth (CA_NS_08) is ongoing. Almost contiguous A-MPR formula relies on contiguous A-MPR and relaxes that by amount of actually allocated RB compared to the number of RB if the allocation would be contiguous. 
MAC = 
MC + 10 * log10((RBend – RBstart + 1) / NRB_alloc)
After calculating MAC, the minimum of allowed A-MPR for non-contiguous allocation (MA) and calculated MAC is applied as A-MPR.

We have been trying to verify whether we can meet the specification or not. We have encountered difficulties in several areas.
2.1. In consistencies in A-MPR’s
First we have noticed that for allocations where allocation ratio is large, the A-MPR for contiguous and non-contiguous allocations seems to be very different. E.g. for CA_NS_06, for large contiguous allocations in 20+20 MHz A-MPPR is 10 dB but for similar but almost contiguous allocations the non-contiguous formula yields 7.5 dB.  Applying the almost contiguous formula would always yield the A-MPR for non-contiguous due to minimum clause. 
To correct the inconsistency in CA_NS_06, we have submitted a discussion paper [12] and CR but this reveals us that for each CA_NS, A-MPR margins for contiguous and non-contiguous allocations can be different and the verification of almost contiguous formula must be done separately for each CA_NS case. Motorola Mobility in [1] has done a big work and simulated margins and potential A-MPR reductions for CA_NS cases from 01 to 06. The paper has 20 pages and includes 21 Figures.
However, we have found recently that A-MPR’s are not correct if compared to measurements. We have reported these findings in previous meetings with [10,11,12,13] and provided correction proposals but we have not measured them all but almost contiguous proposal is applying the same formula for all CA_NS values.
Observation 1: Difference between A-MPR for contiguous and non-contiguous allocations for different CA_NS is not same.
Observation 2: Verification of almost contiguous formula must be done separately for each CA_NS value.

2.2. Number of almost contiguous allocations

The applicability of almost contiguous was narrowed down in most recent proposal [1] to include only allocations where gap is 8 RB’s or less. This helps in verification effort as number of allocations is lower. However, there still quite much allocations as non-symmetric allocations need to be included and especially contiguous allocation A-MPR can very different depending on RBStart. 

In order to fully verify almost contiguous specification, we would need to verify contiguous allocation performance and non-contiguous allocation performance against existing spec and then verify almost contiguous performance against proposed specification. This sums up to very large number of different allocation to verify.

Observation 3: Work effort for verification of almost contiguous formula for one CA_NS is huge work

3. Verification results
Verification results for some almost contiguous allocations are shown in table 1.

Table 1 Almost contiguous verification results

	Fc
	CA_NS
	BW
	CC1
	CC2
	RBEnd
	Gap
	Backoff

	
	
	
	RBstart
	LCRB
	RBstart
	LCRB
	
	
	Meas.
	NC Spec
	MAC Spec

	2555
	6
	15+15
	7
	64
	4
	64
	142
	7
	6.1
	9
	6.5

	
	
	
	4
	64
	6
	64
	144
	12
	6.4
	9
	6.5

	
	
	
	6
	60
	6
	64
	144
	14
	6.4
	9
	6.5

	2550.1
	6
	20+20
	19
	80
	13
	60
	172
	13
	5.1
	10
	5.5

	
	
	
	19
	80
	13
	64
	176
	13
	5.6
	10
	5.5

	
	
	
	3
	96
	10
	64
	173
	10
	5.6
	9.5
	5.5

	
	
	
	3
	96
	4
	72
	175
	4
	5.7
	9
	5.5

	
	
	
	3
	96
	6
	72
	177
	6
	6.1
	9
	5.5

	
	
	
	49
	50
	6
	72
	177
	6
	5
	10.5
	5.5

	
	
	
	3
	96
	1
	75
	175
	1
	5.8
	9
	5.5

	
	
	
	3
	96
	3
	75
	177
	3
	6
	9
	5.5

	
	
	
	0
	96
	3
	75
	177
	6
	6.4
	9
	5.5

	
	
	
	0
	90
	3
	75
	177
	12
	6.6
	9
	5.5

	
	
	
	3
	81
	3
	75
	177
	18
	6.7
	9.5
	5.5

	2600
	5
	15+15
	7
	64
	4
	64
	142
	7
	7.6
	7.5
	6.5

	
	
	
	0
	75
	1
	72
	147
	0
	8
	7.5
	6.5

	
	
	
	60
	10
	0
	75
	149
	4
	3.7
	8.5
	6.5

	
	
	
	40
	30
	0
	75
	149
	4
	6.4
	8
	6.5

	
	
	
	30
	40
	0
	75
	149
	4
	7.1
	8
	6.5

	
	
	
	20
	50
	0
	75
	149
	4
	7.8
	7.5
	6.5

	
	
	
	20
	50
	0
	64
	138
	4
	6.4
	8
	5.5

	
	
	
	25
	50
	10
	64
	148
	9
	7.4
	8
	6.5

	2595.1
	5
	20+20
	49
	50
	0
	80
	179
	0
	6.7
	8
	6.5

	
	
	
	19
	80
	0
	80
	179
	0
	7.4
	7.5
	6.5

	
	
	
	19
	80
	5
	75
	179
	5
	7.9
	8
	6.5

	
	
	
	19
	80
	9
	64
	172
	9
	7.3
	8
	6.5

	
	
	
	19
	80
	0
	60
	159
	0
	5.8
	8
	6.5

	
	
	
	3
	96
	0
	60
	159
	0
	6.2
	8
	6.5

	
	
	
	3
	96
	10
	64
	173
	10
	7.5
	7.5
	6.5


The lines colored with red indicate the cases where we would meet non-contiguous spec but would fail almost contiguous.
Observation 3: For this specific sample, there are almost contiguous allocations where we can meet non-contiguous requirement but will fail almost contiguous requirement

4.  Work plan
We discussed in section 2 that verification of almost contiguous is large work and it seems that only two companies are driving this but this will impact everyone in RAN4. In addition, as the work is being done through CR´s which are available within normal contribution channels, the verification of the almost contiguous is close to impossible and therefore agreement through this work method is impossible. We would like to suggest that

1. Almost contiguous definition is frozen for the duration of verification period

2. Verification work is planned for the duration of more than one meeting cycle
3. Introduction of almost contiguous is done gradually, each CA_NS at a time

4. Almost contiguous MPR proposal is verified similarly

5. Almost contiguous MPR for over provisioned PUCCH proposal is also verified similarly

If our suggestion is accepted, and considering verification for commercial devices supporting Rel-12 is already planned, we would like to further suggest that the work should be targeted to REL-13 instead of working with CR’s under TEI12 for Rel-12.
5. Conclusion
Almost contiguous specification change has been proposed through CR's under TEI several times in the past meetings.  Verification of almost contiguous is a big work, it requires verification effort for contiguous allocations, non-contiguous allocations of all allocation ratios and almost contiguous allocations. These are needed for each CA_NS values and for MPR. Furthermore similar verification of MPR is needed and hat for over provisioned PUCCHs. This is enormous work amount and should not be done under TEI but it should be properly planned and structured. Additionally, we present data that indicates almost contiguous is too aggressive for CA_NS_05 and _06   
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