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1 Introduction

An ad hoc meeting in order to find a WF on how to deal with possible output power relaxation for multi-RAT, multi-band and/or  multi-CA supporting terminals was held on Thursday evening. 
The following companies and organizations were present: 
TeliaSonera, Nokia Corporation, ST-Ericsson, Motorola Mobility, NTT DOCOMO, Telecom Italia, Qualcomm, Renesas, DT, Orange, Vodafone, Softbank, Fujitsu; Intel, E-Access, Huawei, ZTE, Telefonica, Samsung, LightSquared, LG Electronics, Verizon, Mediatek, T-Mobile USA 
2 Inputs to this subject as presented in the main meeting:

	R4-126703
	Discussion
	PA comparison between UMTS and LTE
	Qualcomm Incorporated

	R4-126603
	Discussion
	More on MOP requirements for UE supporting multiple CA combinations
	Ericsson, ST-Ericsson

	R4-126362
	Approval
	Consideration on MOP lower tolerance for multiple bands
	NTT DOCOMO

	R4-126683
	Approval
	Way forward for the support of multiple LTE bands and multiple LTE carrier aggregation combinations
	Orange

	R4-126875
	Discussion
	Proposal for Multi_Band and Multi_CA introduction in 36.101
	Vodafone

	R4-126413
	CR
	UE MOP and REFSENS relaxations due to interband multi combo, multi RAT relaxations and multiband support
	Nokia Corporation, Renesas Mobile Europe

	R4-126414
	CR
	UE MOP and REFSENS relaxations due to interband multi combo, multi RAT relaxations and multiband support REL-11 CAT -A
	Nokia Corporation, Renesas Mobile Europe


3 WF on rule of possible MOP relaxations
3.1 Question 1: Can we have a package for:

1) Multi-band

2) multi-RAT 

3) multi-CA 
possible power relaxation?

Docomo: Multi-band to take separate
Nokia: To prefer as a package as in the CR suggested

Vodafone: Relaxation as a package as they are somehow connected these issues

Decision: 

3.2 Question 2: Should we work as a baseline on the Orange/Vodafone proposal?

Decision: Use the Orange/Vodafone input as a baseline
3.3 WF on Pcmax equation:
Original equations in 36.101:
PCMAX_L = MIN {PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR, P-MPR) – TC}

PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c + TIB,c, P-MPR c) – TC, c }
Orange/Vodafone modified Pcmax:

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

PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c+ MIN(MAX(ΔTMB,c, ΔTIB,c), ΔTMB,IBmax,c), P-MPR,c) – TC,c}

Nokia modified Pcmax:
PCMAX_L = MIN {PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR + MIN(ΔTMB, ΔTMB,IBmax), P-MPR) – TC}

PCMAX_L,c = MIN {PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c+ MAX(MIN(ΔTMB,c, ΔTMB,IBmax,c) ΔTIB,c,), P-MPR,c) – TC,c}
Comments: ΔTMB,IBmax,c in the Orange/Vodafone is FFS and in the Nokia suggestion would be 0.3 dB. 

Nokia has a different equation for ΔTMB
Discussion:
Nokia: For single carrier deltaTIB is missing

RENESAS: We should first agree on the notes
WF: deltaTIB is missing in the first equation
3.4 ΔTMB discussion 
Orange/Vodafone suggestion:

For the UE which has a total number of supported E-UTRA bands (NB) equal or larger than [5] the ΔTMB is defined in Table 6.2.5-2.

Table 6.2.5-2: ΔTMB
	Number of supported E-UTRA bands
	ΔTMB

	NB <[5]
	0

	NB ≥[5]
	(NB-[4])*[0.03]


Comment: There is also a note in the Orange/Vodafone MOP table which would limit the ΔTMB to just some bands, e.g. difficult/high bands
Discussion:
Nokia: Value is too low suggesting: (NB-[4])*[0.1] and max 0.3 dB. Values suggested are due to higher complexity
Ericsson: Supports Nokia

Telecom Italia: 0.03 is derived from Qualcomm input in last meeting where does Nokia get the value from?

DOCOMO: Is Nokia OK with the upper 0.3 dB cap. It is very difficult to justify this requirement.

Qualcomm: We should include inter-band deltaTIB. Include UTRA bands in that discussion and also apply to UTRA bands the ΔTMB. Without values it does not make any sense

Vodafone: Supporting Telecom Italia view. Concentrate on E-UTRA bands only.

WF: 
3.5 Notes to ΔTIB,c table
NOTE 1:
The above tolerances are only applicable for the supported E-UTRA bands that belong to the supported Inter-band carrier aggregation configurations. This excludes supported E-UTRA bands that are not supported in carrier aggregation mode.
NOTE 2:
The above tolerances also apply to the supported E-UTRA bands in non-aggregated operation only if: such E-UTRA bands belong to any of the above Inter-band carrier aggregation configurations supported by the UE, and the E-UTRA band is over 1GHz.
NOTE 3:
The above tolerances also apply to the corresponding UTRA bands for the E-UTRA bands supported by the UE only if such E-UTRA bands belong to any of the above Inter-band carrier aggregation configurations supported by the UE, and the E-UTRA band is over 1GHz.

· NOTE 4:
In case the UE supports more than 1 of the above carrier aggregation configurations and a E-UTRA band belongs to more than one carrier aggregation configurations then:

· If the band is ≤ 1GHz, the applicable tolerance is based on the lowest tolerance that would apply for that band among the different supported carrier aggregation configurations involving such band.

· If the band is >1GHz, the applicable tolerance is based on the [average] tolerance that would apply for that band among the different supported carrier aggregation configurations involving such band.
Discussion:
Nokia: Needs some modification. For LTE bands in single carrier operation there should be no difference between above and below 1GHz. Note 2 to take away the below 1 GHz suggestion but OK in Note 3. Note 4 above 1 GHz take max.
Supports the structure of the operator proposal.

DOCOMO: Boundary comes from low-high band discussion. Mid band 1.5GHz should be FFS as there is currently on-going discussion how to treat the mid-bands.
RENESAS: Note 2 to leave the note like it is and Note 3 to take the 1 GHz away. Note 4 below 1 GHz average value and investigate below 1GHz which are easy bands. For example B20 + B8 is a difficult combination. For the European band combinations the Notes with below 1 GHz exceptions may be OK but is not OK in general. Does not see how we can identify the exception for the below 1 GHz.
Vodafone: B20 + B8 is not agreed so far and shouldn’t be different to low-high bands in general
Qualcomm: Does not agree with the below 1 GHz in Note 2 and in Note 3. Note 4 does not agree with the min and average. We should not consider any particular architecture when looking at Note 1. Objects note 1 because it does not apply to UTRA but would be otherwise OK with Note 1. Does not really concern about the actual band but the band combinations e.g. low-low, high-high or low-high which tells if a band may be more difficult.
Qualcomm is OK to continue discussion on the operator proposal.

Telecom Italia: Concerned by comments from Qualcomm as they did not like Note 2, 3 and 4 and asks if there is not any compromise possible. Especially for Note 3 we like to keep the note like it is.
DT: Can we look on each note separate? Suggest to identify some easy bands or combinations below 1 GHz, but how to handle this?
Motorola: Concerns with Note 1 as deltaTIB applies to Pcmax in any case to all bands if there is one aggregated combination. We have many CA combination and it will be difficult to find a table in order to agree for some combinations on the below 1GHz exception.
To have these notes in general to cover the different aspects on this seems to be OK with all parties but the following changes are needed in the actual contents:
Note 1 problem: Needs also to include UTRA which is in Note 3
Note 2 problem: Below 1 GHz exception

Note 3 problem: Below 1 GHz exception

Note 4 problem: minimum and max value for overlapping bands

One discussed WF: Identify which low bands and/or combinations for E-UTRA and UTRA can get an exception with the relaxation only allowed to some low bands and/or combinations. 
Renesas: would be OK with this if E-UTRA and UTRA are treated equally

Nokia: Problem is not the if a band is easy the problem is when it gets combined it can get difficult.

Ericsson: In their suggestion they always use the same relaxation for CA and single band operation

Vodafone would be OK with this.
Telecom Italia: Is concerned with this WF

Renesas: Will try to modify the operator proposal and come back
Telecom Italia: If vendors could have an input using as a baseline the Orange/Vodafone input

WF: Vendors should come back to the next meeting with an input taking the Orange/Vodafone input as a baseline. Considering the discussion as done in the New Orleans ad-hoc on that subject.
