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Introduction

This input discusses possible ways forward on the additional insertion loss for inter-band CA and how it could be treated in a generic way. We need to understand how any additional insertion loss should be applied in the specifications and if the actual agreed relaxation value could be generic. We also believe that the rule(s) determining the value and how the value is applied in the specification can NOT be treated independently from each other.

The discussion considers two simultaneous downlinks and one uplink to be active in any of the two bands.
How to apply the additional insertion loss
From various inputs we observe that the relaxation could be applied to:
· The maximum output power [1]
· The maximum output power tolerances

This approach was taken for DB-DC HSDPA and 4C-HSDPA

· Pcmax with (TIB [2]
Common definition for intra-band and inter-band CA has to be found

We also note that spurious emission will be reduced due to the extra attenuation from the diplexer/quadplexer and therefore A-MPR if used can be relaxed.

· REFSENS

REFSENS seems to be not that critical in general and therefore it may be reasonable for additional insertion losses ( 1 dB to agree on 0 dB REFSENS relaxation. This is also as only one UL is active and as we know in some cases we would therefore have improvements in REFSENS as there is no Tx desense.

In order to be able to agree on how to apply the relaxation we also have to know the rule for the actual relaxation value which will be discussed in the section below. 
Rules for the relaxation value (TIB
The relaxation value (TIB for inter-band CA will depend on the diplexer or quadplexer insertion loss. The additional insertion loss (TIL has to be defined for normal temperature condition (NTC) and/or extreme temperature condition (ETC). The ETC/fluctuations should be considered in the tolerances of the output power. Therefore the relaxation in the nominal output power due to the additional diplexer and quadplexer losses should be considered with NTC. 
From previous meetings we could understand that most companies could agree on the following:

· Relaxation with an 0.1 dB granularity

· Relaxation specified per band 

For the rule of the actual values we see the following five possibilities:
1. One generic value in common for all band combinations

A relaxation value in the range of 0.3 to 0.5 dB should capture most inter-band combinations

Pros:

· Generic to all band combinations.
· Considers multi-bands in a terminal (see also Note 1 in Table 6.2.2-1: UE Power Class).
· Compromise value and some bands my loose and some other may win but in average for multi-band UEs everyone will win.
· Overlapping inter-bands within the same UE will have the same relaxation.
Cons:

· We may have to add a minimum frequency separation for the two bands with e.g. <600 MHz separation (Band 1 FUL_low – Band 2 FDL_high).
· If individual components in some bands in the future improve than it will be difficult to adjust the value as it was a compromise over many bands.
· Additional power reduction may be needed if inter-modulation products fall into one band [3]. However, this although could be also treated with A-MPR for the dual-band operation or assuming that the scheduler will avoid this situation. We also note that spurious emission will be reduced due to the extra attenuation from the diplexer/quadplexer and therefore A-MPR if used can be relaxed.
2. Values for low-low, low-high and high-high band combinations

Similar pro and cons as for the single generic value beside that we will have to agree on three values and it will consider more closely the loss in the individual band combinations as we have three values.
There is also the open questions on how to deal with bands which are between the high and low band definition.

3. Mapping table with three ranges for the additional insertion loss, from reference [1]
	Insertion Loss/(TIL, dB
	Relaxation/(TIB, dB

	≤ 0.5
	0

	0.5 < IL ≤ 1
	0.5

	IL > 1
	1


Pros:

· Simple mapping

· Would allow to consider future improvement in comments 

Cons:

· Does in some cases not seem to reflect reality as values could be e.g. just 0.1 dB below or above the 0.5 dB threshold.
· Different rule for overlapping inter-bands in the same UE is needed

4. Compromise value by subtracting 0.5 dB from the actual insertion loss at NTC
	Relaxation = MAX{0 dB, (Insertion loss – 0.5 dB)}


Pros:

· Similar to the mapping table in (3) but reflects more the reality on relaxations for various bands
Cons:

· Different rule for overlapping inter-bands in the same UE is needed

5. Individual values for each band

Pros:

· Good when it comes to UEs with just these two bands implemented
Cons:

· Complex to agree for every band on a value, very time consuming

· Complex specifications

· Does not consider multimode terminals

Summary


Considering the discussion above we propose the following:
Proposal 1: Apply relaxation to Pcmax and have common rule/equation for intra-band and inter-band CA
Proposal 2: Zero dB relaxation for REFSENS if the additional insertion losses ( 1 dB
Proposal 3: Use  (TIB = MAX{0 dB, (Insertion loss - 0.5 dB)} with the insertion loss given at NTC  
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Text proposal for TR 36.807
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----- Start of TP -----
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 – MAX(MPR + A-MPR, P-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

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

-
P-MPR is the power management term
-
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 CA

For UEs that support inter-band CA an additional relaxation (TIB to the Pcmax definition in section 6.2.5 is allowed to account for the diplexer/quadplexer insertion loss. The bands and the insertion loss are given in Table 6.2.5A-1. This also applies if any of the inter-bands is operated in single-band operation.

-     PCMAX_L = MIN {PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR, P-MPR) – TC – (TIB }

-
(TIB is the relaxation due to the additional Insertion Loss ((TIL) inter-band CA when combining two bands with: (TIB = MAX{0 dB, ((TIL - 0.5 dB)(
-
(TIL is given in Table 6.2.5A-1

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:  TIL is defined at NTC


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