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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 E-UTRA Band 24 which has also been referred to as L-band, but for the United States. Because this is a new band which will only be used in a carrier aggregation configuration as a SDL, one of the specifications to be determined is the relaxation to reference sensitivity. This contribution discusses diplexer insertion loss for UTRA band I + SDL 1452 – 1492 MHz and proposes Tx and Rx core requirements relaxation compared to the single band operation. It also provides corresponding TP to TR 37.814.
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Additional Insertion Loss
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 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 while the other band is 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. 

UTRA supplemental downlink (Band I + L-band combination) is similar to the combination of E-UTRA Band 1 with Band 21 (1447.9 MHz – 1510.9 MHz), which we use to guide our analysis here. The diplexer data is provided in [2] and reproduced below where it can be seen that the average insertion loss is approximately 0.5 – 0.6 dB.
Table 1: Summary of diplexer insertion loss data (Table 3-1 from reference [2])
	　
	Vendors
	　

Average

	
	1
	2
	3
	4
	5
	

	
	Min
	Max
	removed
	Min
	Max
	Min
	Max
	Min
	Max
	 (dB)

	
	(dB)
	(dB)
	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	　

	IL
	B21 Tx
	-
	0.43
	
	-
	0.64
	-
	0.3
	-
	0.59
	0.5 

	
	B21 Rx
	-
	0.45
	
	-
	0.64
	-
	0.3
	-
	0.62
	0.5 

	
	B1 Tx
	-
	0.65
	
	-
	0.76
	-
	0.5
	-
	0.49
	0.6 

	
	B1 Rx
	-
	0.5
	
	-
	0.76
	-
	0.5
	-
	0.52
	0.6 


Furthermore, it is observed that for this CA configuration for E-UTRA, the allocation of insertion loss to reference sensitivity and maximum output power relaxations are such that RIB = 0 and TIB = 0.3.
On the other hand, a similar band combination was also considered for DB-DC-HSDPA. DB-DC-HSDPA configuration 4, which consists of UTRA Band I and Band XI (1427.9 MHz – 1495.9 MHz), assumes the insertion loss of 1 dB for both Band I and Band XI based on the typical insertion loss (0.8 dB for Band XI and 0.9 dB for Band I) identified in [3]. For this DB-DC-HSDPA configuration, 1 dB MOP and REFSENS relaxation was used.
It is expected that the additional insertion loss for a diplexer for Band I and L-band SDL would not be worse than either option (E-UTRA Band 1+21 or UTRA Band I+XI). Therefore, it is proposed to assume 0.6 dB of additional insertion loss for the analysis for UE core requirements analysis for UTRA SDL (Band I + L-Band).

The remaining question is what would be the resulting Tx (MOP) and Rx (REFSENS) relaxation. We propose to adopt the same values of relaxation for the lower tolerance of maximum output power and reference sensitivity as used in E-UTRA Band 1+21 for the corresponding DB-DC-HSDPA and dual band 4C-HSDPA combinations between Band I and L-Band.
Table 2: Allowed desense for UTRA Band I + L-Band

	UTRA SDL Configuration


	Anchor Band (DL and UL)
	Supplemental Band (DL only)
	Allowed de-sensitization (dB)

	
	Band
	Bandwidth
	Band
	Bandwidth
	

	1a
	I (2.1 GHz)
	5 MHz
	L-band
	5 MHz
	0

	1b
	I (2.1 GHz)
	5 MHz
	L-band
	10 MHz
	0

	1c
	I (2.1 GHz)
	10 MHz
	L-band
	5 MHz
	0


Table 3: Allowed adjustment to maximum output power lower tolerance for UTRA Band I + L-Band
	UTRA SDL Configuration


	Anchor Band (DL and UL)
	Supplemental Band (DL only)
	Maximum allowed adjustment in lower side of tolerance (dB)

	
	Band
	Bandwidth
	Band
	Bandwidth
	

	1a
	I (2.1 GHz)
	5 MHz
	L-band
	5 MHz
	-0.3

	1b
	I (2.1 GHz)
	5 MHz
	L-band
	10 MHz
	-0.3

	1c
	I (2.1 GHz)
	10 MHz
	L-band
	5 MHz
	-0.3

	NOTE: The maximum allowed adjustment in lower side tolerance of maximum output power is only applicable for the anchor band.
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Conclusion
In this contribution, we have looked into the insertion loss of the diplexer to combine 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 UTRA to be 0 dB for Rx and 0.3 dB for Tx in the anchor band.
Proposal 1: Agree on the use of additional insertion loss of 0.6 dB for UE core requirements analysis for UTRA SDL (Band I + L-Band).

Proposal 2: Agree on 0.3 dB MOP relaxation and 0 dB REFSENS relaxation.

Proposal 3: Agree provided TP in Annex.

4

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

[2] R4-123355, “TP for TR ab.cde (inter-band CA): Diplexer data update for CA_1_21”, NTT DOCOMO
[3] R4-103469, “On the insertion loss of Band I+XI diplexer”, Softbank Mobile
Annex
TP to TR 37.814
------------------------------------------------------------ Start of TP -----------------------------------------------------------------
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

[4]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”

[5]

ECC(12)052, Minutes of the 32nd ECC Meeting, October 30-November 2nd , 2012
[6]
R4-123355, “TP for TR ab.cde (inter-band CA): Diplexer data update for CA_1_21”, NTT DOCOMO

[7]
R4-103469, “On the insertion loss of Band I+XI diplexer”, Softbank Mobile
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

--------------------------------------------------- Unchanged sections omitted -----------------------------------------------------
8
Study of UTRA specific issues, Band I + L-band

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. 

UTRA supplemental downlink (Band I + L-band combination) is similar to the combination of E-UTRA Band 1 with Band 21 (1447.9 MHz – 1510.9 MHz). The diplexer data is provided in [6] and reproduced in Table 8-1 where it can be seen that the average insertion loss is approximately 0.5 – 0.6 dB.
	Table 8-1: Summary of diplexer insertion loss data (Table 3-1 from reference [2])
　
	Vendors
	　

Average

	
	1
	2
	3
	4
	5
	

	
	Min
	Max
	removed
	Min
	Max
	Min
	Max
	Min
	Max
	 (dB)

	
	(dB)
	(dB)
	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	　

	IL
	B21 Tx
	-
	0.43
	
	-
	0.64
	-
	0.3
	-
	0.59
	0.5 

	
	B21 Rx
	-
	0.45
	
	-
	0.64
	-
	0.3
	-
	0.62
	0.5 

	
	B1 Tx
	-
	0.65
	
	-
	0.76
	-
	0.5
	-
	0.49
	0.6 

	
	B1 Rx
	-
	0.5
	
	-
	0.76
	-
	0.5
	-
	0.52
	0.6 


Furthermore, it is observed that for this CA configuration for E-UTRA, the allocation of insertion loss to reference sensitivity and maximum output power relaxations are such that RIB = 0 and TIB = 0.3.
On the other hand, a similar band combination was also considered for DB-DC-HSDPA. DB-DC-HSDPA configuration 4, which consists of UTRA Band I and Band XI (1427.9 MHz – 1495.9 MHz), assumes the insertion loss of 1 dB for both Band I and Band XI based on the typical insertion loss (0.8 dB for Band XI and 0.9 dB for Band I) identified in [7]. For this DB-DC-HSDPA configuration, 1 dB MOP and REFSENS relaxation was used.
It is expected that the additional insertion loss for a diplexer for UTRA supplemental downlink (Band I and L-band) would not be worse than either option (E-UTRA Band 1+21 or UTRA Band I+XI). Therefore, 0.6 dB of additional insertion loss will be assumed for the analysis for UE core requirements analysis for UTRA supplemental downlink (Band I + L-Band) .
8.1

UE MOP 

The same values of relaxation for the lower tolerance of maximum output power shown in Table 8.1-1 are adopted as used in E-UTRA Band 1+21 for the corresponding DB-DC-HSDPA and dual band 4C-HSDPA combinations between Band I and L-Band.
Table 8.1-1: Allowed adjustment to maximum output power lower tolerance for UTRA Band I + L-Band
	UTRA SDL Configuration


	Anchor Band (DL and UL)
	Supplemental Band (DL only)
	Maximum allowed adjustment in lower side of tolerance (dB)

	
	Band
	Bandwidth
	Band
	Bandwidth
	

	1a
	I (2.1 GHz)
	5 MHz
	L-band
	5 MHz
	-0.3

	1b
	I (2.1 GHz)
	5 MHz
	L-band
	10 MHz
	-0.3

	1c
	I (2.1 GHz)
	10 MHz
	L-band
	5 MHz
	-0.3

	NOTE: The maximum allowed adjustment in lower side tolerance of maximum output power is only applicable for the anchor band.


8.2
UE REFSENS


The same values of relaxation for the reference sensitivity shown in Rable 8.2-1 are adopted as used in E-UTRA Band 1+21 for the corresponding DB-DC-HSDPA and dual band 4C-HSDPA combinations between Band I and L-Band.
Table 8.2-1: Allowed desense for UTRA Band I + L-Band

	UTRA SDL Configuration


	Anchor Band (DL and UL)
	Supplemental Band (DL only)
	Allowed de-sensitization (dB)

	
	Band
	Bandwidth
	Band
	Bandwidth
	

	1a
	I (2.1 GHz)
	5 MHz
	L-band
	5 MHz
	0

	1b
	I (2.1 GHz)
	5 MHz
	L-band
	10 MHz
	0

	1c
	I (2.1 GHz)
	10 MHz
	L-band
	5 MHz
	0


8.3
UE In band blocking
<text to be added>

8.4 


UE Intermodulation
<text to be added>

8.5

UE Reference input power adjustment for a dual band device

<text to be added>

------------------------------------------------------------ End of TP ------------------------------------------------------------------
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