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1. Introduction

A work item [1] was approved to define the specification for carrier aggregation supplemental downlink (SDL) with a new band spanning 1452 – 1492 MHz.  This band is also referred to as the L-band for Europe, not to be confused with Band 24 which has also been referred to as L-band, but for the United States.  Because this is a new band that will only be used in a carrier aggregation configuration as a SDL, one of the specifications to be determined are the relaxations to reference sensitivity and maximum output power; that is, the values for RIB and TIB.
2. Discussion

The work item for the L-band SDL consists of both inter-band DL-only carrier aggregation for E-UTRA as well as DB-DC-HSDPA and dual band 4C-HSDPA for UTRA.  For E-UTRA, the band identified to be aggregated with the L-band is Band 20.  For UTRA, the band identified to be aggregated with the L-band is Band I.  Note that the work item also lists other possible bands for aggregation, Band VIII for UTRA and Bands 3, 7, and 8 for E-UTRA, and while these other bands are not specifically within the scope of this work item, it can be anticipated that they and possibly others will be added in the future.  
Recognizing that at 1452 – 1492 MHz, the L-band is a mid-frequency band, we can take advantage of the extensive study already conducted for carrier aggregation with mid-bands.  

E-UTRA carrier aggregation

For E-UTRA, the carrier aggregation combination under consideration is Band 20 with L-band.  Band 20 is a low frequency band so this combination is similar to the combinations of Band 11 with Band 18 and Band 19 with Band 21.  

From [2], it was shown that the average insertion loss of the diplexer between Band 11 and Band 18 is 0.5 - 0.6 dB.  These simulation results are for a dedicated diplexer between low and mid bands. 
Table 2.1-1.  Diplexer insertion loss data (Table 1 from reference [2])
	
	Maximum IL value (dB)
	Average IL value (dB)

	
	Company A
	Company B
	Company C
	

	Tx
	Band 11 UL
	0.6
	0.65
	0.31 (Note)
	0.52

	
	Band 18 UL
	0.6
	0.80
	0.21 (Note)
	0.54

	Rx
	Band 11 DL
	0.6
	0.65
	0.22 (Note)
	0.52

	
	Band 18 DL
	0.6
	0.80
	0.34 (Note)
	0.58

	NOTE: Values are typical and reference due to its architecture (diplexer and duplexer are combined).


We note that the frequency ranges of Band 20 and the L-band are very similar to the frequency ranges of Band 11 and Band 18, so we believe this data can be representative of the expected diplexer performance between Band 20 and L-band.  

Another example of diplexer data between low and mid-bands can be found in [3] for the combination of Band 21 with Band 19.  It is observed that the average IL in the mid-band is approximately 0.8 dB and in the low-band is approximately 0.6 dB.  Whereas the previous data set was for a dedicated diplexer, the data shown here is for a common diplexer between high and low bands since the objective in [3] is to be able to support the mid-frequency band along with other high/low band carrier aggregation combinations.  Again, we also believe this data to be representative of the performance in Band 20 and L-band since the frequencies studied are similar.
Table 2.1-2.  Insertion loss for four types of diplexers (Table 2.1-1 from reference [3])
	High/Low
	operating
band
	Frequency range
(MHz)
	Typ/Max1 for Insertion loss (dB)

	
	
	
	Vendor 1
	Vendor 2
	Vendor 3

	
	
	
	
	
	1
	2

	
	
	Low
	High
	Typ
	Max
	Typ
	Max
	Typ
	Max
	Typ
	Max

	Low band
port
	28 Tx
	703
	748
	0.26 
	0.40 
	0.28 
	0.60 
	0.27 
	0.55 
	0.35 
	0.65 

	
	28 Rx
	758
	803
	0.29 
	0.45 
	0.28 
	0.60 
	0.31 
	0.60 
	0.34 
	0.65 

	
	19 Tx
	830
	845
	0.34 
	0.50 
	0.28 
	0.60 
	0.36 
	0.65 
	0.31 
	0.60 

	
	19 Rx
	875
	890
	0.39 
	0.60 
	0.30 
	0.60 
	0.42 
	0.70 
	0.29 
	0.60 

	High band
port
	21 Tx
	1447.9
	1462.9
	0.67 
	0.90 
	0.44 
	0.80 
	0.54 
	0.90 
	0.36 
	0.70 

	
	21 Rx
	1495.9
	1510.9
	0.62 
	0.85 
	0.38 
	0.80 
	0.47 
	0.80 
	0.35 
	0.65 

	
	3 Tx
	1710
	1785
	0.49 
	0.70 
	0.31 
	0.60 
	0.35 
	0.65 
	0.41 
	0.70 

	
	3 Rx
	1805
	1880
	0.44 
	0.65 
	0.32 
	0.60 
	0.34 
	0.65 
	0.41 
	0.70 

	
	1 Tx
	1920
	1980
	0.39 
	0.60 
	0.33 
	0.60 
	0.34 
	0.65 
	0.40 
	0.70 

	
	1 Rx
	2110
	2170
	0.39 
	0.60 
	0.34 
	0.60 
	0.35 
	0.65 
	0.36 
	0.65 


Based on this diplexer data, we conclude that the insertion loss for Band 20 + L-band is
Table 2.1-3.  Diplexer insertion loss data for Band 20 + Band-L

	
	Band 20 UL
	Band 20 DL
	Band L DL

	Company A
	0.6
	0.6
	0.6

	Company B
	0.8
	0.8
	0.65

	Vendor 1
	0.5
	0.5
	0.9

	Vendor 2
	0.6
	0.6
	0.8

	Vendor 3-1
	0.65
	0.65
	0.9

	Vendor 3-2
	0.6
	0.6
	0.7

	Average
	0.63
	0.63
	0.76


We also note that in these cases of aggregation with existing mid-bands, the allocation of insertion loss to relaxation was such that the low band is allowed 0.3 or 0.4 dB maximum output power relaxation.  Both the low band and the mid band are not allowed any reference sensitivity relaxation.  We therefore propose a similar result for the Band 20 + Band-L combination as follows
Table 2.1-4: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_20A-LA
	20
	0

	
	L
	0


Table 2.1-5: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_20A-LA
	20
	0.3

	
	L
	N/A


3. Conclusion
In this contribution, we have evaluated the insertion loss of the diplexer to combine E-UTRA carrier aggregation configurations as defined by the L-band SDL work item.  We have leveraged the data and the analysis that has already been agreed for similar combinations with mid-frequency bands.  We propose to approve the relaxation values for reference sensitivity and for maximum output power for E-UTRA to be 0 dB for Rx and 0.3 dB for Tx in the anchor band.
Reference

[1] RP-130829, "New Work Item Proposal: L-band for Supplemental Downlink in E-UTRA and UTRA,” Orange

[2] R4-121311, “TP for TR ab.cde: Diplexer insertion loss regarding Inter-band CA of Band 11 and Band 18,” KDDI

[3] R4-130076, “Handling of Class A1 CA combination with B21,” NTT DOCOMO
1
1

