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1. Introduction

Reference sensitivity and Pcmax are two key specifications to be defined for interband carrier aggregation.  Both of these are affected by the additional insertion loss in the RF front end when combining multiple simultaneously active RF chains to a single antenna feed.  This contribution is a text proposal for the Annex B of the TR 36.807 meant to serve as a placeholder and framework for the reference sensitivity and Pcmax specifications.  The actual values are left TBD.

2. Discussion

The impact of an additional insertion loss in the front end of the RF chain has been extensively discussed in RAN4.  Agreement has not been reached on how to partition this loss between implementation and specification, whether the specification impact should be computed by general rule based solely on insertion loss, whether the specification should characterized independently for each band combination, and whether the impact should be treated differently for Rx and Tx.  What is not disputed, however, is that there is a finite loss which needs to be somehow evaluated.  This loss affects both Rx and Tx, and affects both interband operation as well as single carrier Rel-8 operation on either of the component carriers.

In this contribution, a framework is proposed to capture the impact to the specification of reference sensitivity and Pcmax as a consequence of the additional insertion loss.  The actual values are left TBD.  The framework is general in the sense that either a general rule or specific values per band combination and per band can be accomodated, as well as separate values for Rx and Tx.  Furthermore, a note is added to indicate that a UE which supports both the CA_4_13 and the CA_4_17 combinations may require separate consideration.  For such a case where Band 4 overlaps two scenarios, the impact is likely to be the at least as large as the larger of the two combinations and possibly even greater since additional switching may be necessary.

Lastly, the reference sensitivity for CA_4_17 requires further consideration due to the harmonic interference from Band 17 into Band 4.  Separate entries are provided for the case where the uplink in Band 17 is active and for the case when it is not.  
3. Conclusion

A text proposal is provided for the reference sensitivity and Pcmax specifications for interband CA.  These requirements are impacted by the additional insertion loss of a combining device in the RF front end.  While the value of a potential relaxation to either or both of these requirements has not been agreed, this contribution proposes a framework to capture this impact in the specification.  Further, the text proposal allows flexibility for further consideration of UE devices which support CA_4_13 and CA_4_17, as well as consideration for the reference sensitivity impact of harmonic interference in the CA_4_17 reference sensitivity.
<<< Start of TP Annex B >>>

For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5 apply.

6.2.5
Configured transmitted Power

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

Where

-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}

-
PCMAX_H = MIN {PEMAX,  PPowerClass}

-
PEMAX is the value given to IE P-Max, defined in [7] 

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1

-
MRP and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively

-
TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies

-
TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply

The measured maximum output power PUMAX shall be within the following bounds:

PCMAX_L  –  T(PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately
Table 6.2.5-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


6.2.5A
Configured transmitted Power for Interband CA

For a UE that supports interband CA, the PCMAX_L definition of clause 6.2.5 is modified to include an additional term

-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC – TIL }
This modified definition of PCMAX_L shall apply for the interband CA bands defined in Tables 5.5A-1 and 5.5A-2.  The modified definition shall also apply and supercede the definition in clause 6.2.5 for each of the E-UTRA bands that make up the interband CA combinations when taken individually.  
Table 6.2.5A-1: TIL value 

	E-UTRA CA Band
	E-UTRA Band
	TIL

	CA_1-5
	1
	TBD

	
	5
	TBD

	CA_3-7
	3
	TBD

	
	7
	TBD

	CA_4-13
	4
	TBD

	
	13
	TBD

	CA_4-17
	4
	TBD

	
	17
	TBD

	Note:  For the UE that supports both CA_4-13 and CA_4-17, the TIL is TBD.


<<<Unchanged sections omitted>>>

7.3.1A

Minimum requirements (QPSK) for CA

For CA bandwidth class A the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2

For CA bandwidth class C the throughput of each component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1A-1.
Table 7.3.1A-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band CA reference receive sensitivity requirement must be met. The PCC allocation follows table 7.3.1-2. SCC and PCC transmission forms a contiguous allocation. 

PCC and SCC TX–RX frequency separations are as defined in Subclause 5.7.4A.
Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity
	CA Band / Aggregated channel bandwidth / NRB / Duplex mode

	CA Band
	20MHz+10MHz
	15MHz+15MHz
	20MHz+20MHz
	Duplex Mode

	CA_1C
	n/a
	n/a
	PCC
	SCC
	PCC
	SCC
	FDD

	
	n/a
	n/a
	75
	TBD
	100
	TBD
	

	CA_40C
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	100
	100
	

	NOTE:
1. The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
2. The transmitted power over both PCC and SCC shall be set to PUMAX as defined in clause 6.2.5.
3. The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 



For interband CA, the throughput of each component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1A-2 and Table 7.3.1-2.

The reference sensitivity requirements shown in Table 7.3.1A-2 shall also apply and supercede the requirements in Table 7.3.1-1 for each of the E-UTRA bands that make up the interband CA combinations when taken individually.
Table 7.3.1A-2: Interband CA reference sensitivity QPSK PREFSENS 

	E-UTRA CA Band
	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Comment

	CA_1-5
	1
	-
	-
	TBD
	 TBD
	TBD 
	TBD 
	

	
	5
	TBD
	TBD
	TBD 
	TBD
	
	
	

	CA_3-7
	3
	TBD
	TBD
	TBD 
	TBD
	TBD
	TBD
	

	
	7
	
	
	TBD
	TBD
	TBD
	TBD
	

	CA_4-13
	4
	TBD
	TBD
	TBD 
	TBD
	TBD
	TBD
	Note1

	
	13
	
	
	TBD
	TBD
	
	
	Note1

	CA_4-17
	4
	TBD
	TBD
	TBD 
	TBD
	TBD
	TBD
	Note1, Note2

	
	4
	TBD
	TBD
	TBD 
	TBD
	TBD
	TBD
	Note1, Note3

	
	17
	TBD
	TBD
	TBD
	TBD
	
	
	Note1

	Note1:  For the UE that supports both CA_4-13 and CA_4-17, the reference sensitivity requirement is TBD.

Note2: This reference sensitivity requirement for Band 4 applies when the uplink is active on Band 17.

Note3: This reference sensitivity requirement for Band 4 applies when the uplink is not active on Band 17. 


<<< End of TP Annex B >>>
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