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1. Introduction

It is well understood that the introduction of a diplexing component in the UE RF front-end degrades the Rx and Tx performance of the device in both multi-carrier and single-carrier operation.  Since a common RF front-end is typically shared in a UE capable of supporting multiple bands and multiple RAT’s, the additional insertion loss impacts all technologies.  We therefore propose that the Tx and Rx relaxations resulting from the additional front-end insertion loss be applied across both UTRA and E-UTRA technologies for the bands affected.

2. Discussion

In a typical multi-band, multi-mode UE, the RF front-end is shared among various 2G, 3G, and 4G technologies.  Therefore, components added to the front-end affect all technologies. Consider for example the case of a DB-DC-HSDPA UE that supports aggregation across two bands, A and B.  Further, assuming that those bands A and B are also supported in the UE for LTE, then the LTE specifications will require relaxation for those bands.  That is, maximum output power and refsens will need to be relaxed for LTE in Band A and in Band B.  Of course, if bands A and B are also defined as an interband LTE carrier aggregation combination, then inherently those bands would already have the associated relaxation for LTE.  
The converse is also true.  If a UE supports interband carrier aggregation for LTE between bands A and B, and the UE also supports those bands for UMTS, then the UMTS specification should reflect an allowed relaxation in reference sensitivity and maximum output power for bands A and B.

2.1. UTRA band combinations

In the latest version of 25.101, the following DB-DC-HSDPA band combinations are defined

Table 5.0aA DB-DC-HSDPA configurations

	DB-DC-HSDPA Configuration
	UL Band
	DL Band A
	DL Band B

	1
	I or VIII
	I
	VIII

	2
	II or IV
	II
	IV

	3
	I or V
	I
	V

	4
	I or XI
	I
	XI

	5
	II or V
	II
	V


For the constituent bands of these combinations, the following relaxations are allowed
Table 6.1aB Allowed adjustment in lower side of tolerance for UE which supports DB-DC-HSDPA

	DB-DC-HSDPA Configuration
	Maximum allowed adjustment

in lower side of tolerance (dB)
	Applicable bands

	1
	-0.3
	I, VIII

	2
	-1
	II, IV

	3
	-0.3
	I, V

	4
	-1
	I, XI

	5
	-0.3
	II, V

	NOTE:
The requirements reflect what can be achieved with the present state of the art technology. They shall be reconsidered when the state of the art technology progresses.


Similar relaxations are allowed for the UE that supports 4C-HSDPA, where the band combinations of (I,VIII), (II,IV), and (I,V) are defined.

On the receive side, similar relaxations are allowed

Table 7.2aA: Allowed de-sensitization relative to reference sensitivity for UE which supports DB-DC-HSDPA.

	DB-DC-HSDPA Configuration
	Allowed de-sensitization (dB)
	Applicable bands

	2
	1
	II, IV

	4
	1
	I, XI


2.2. E-UTRA band combinations

In the latest version of 36.101, only the Band 1 and Band 5 combination has been defined for interband carrier aggregation, although many more are anticipated.
Table 5.5A-2: Inter band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	


For these bands, the maximum output power is relaxed by adjusting the lower tolerance on PCMAX_L by the amount TIB,c.

Table 6.2.5A-3: ΔTIB,c

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_1A-5A
	1
	0.3

	
	5
	0.3


Similarly, there is a DRIB relaxation term for the reference sensitivity.  For this band combination, this value is defined to be zero.
Table 7.3.1A-2:  ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB] 



	CA_1A-5A
	1
	0

	
	5
	0


3. Conclusion

Proposal 1.  For the E-UTRA device that also supports UTRA carrier aggregation, relaxations in reference sensitivity and maximum output power agreed for DB-DC-HSDPA and dual band 4C-HSDPA band combinations should be applied for those bands in the E-UTRA specifications as well.

Proposal 2:  For the UTRA device that also supports E-UTRA interband carrier aggregation, relaxations in reference sensitivity and maximum output power agreed for LTE interband carrier aggregation band combinations should be applied for those bands in the UTRA specifications as well.

The CR for 36.101 is provided in [1].  The CR for 25.101 will be presented at a later date when the LTE carrier aggregation combinations are more fully defined.
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