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1. Introduction

In the last meeting, RAN1 sent an LS to RAN4 in [1] asking a question regarding Pcmax definition for the asynchronous scenario. We are reproducing here the LS text for convenience:
“In the Pcmax definition in [1] for unsynchronized overlapping transmission, the following was mentioned:

1. if MCG leads, the (p,q) and (p,q-1) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H  .

2. if SCG leads, the (p-1,q) and (p,q) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H .
RAN1 would like to note that for the UL power determination, RAN1 has not assumed that (E)PDCCH in subframe q would be decoded in time to be used for the power calculation of subframe p in case 1, or that (E)PDCCH in subframe p would be decoded in time to be used for the power calculation of subframe q in case 2.  

RAN1 would like to ask whether it is assumed by RAN4 that UE has decoded (E)PDCCH in subframe q when the UE derives the Pcmax of subframe p in case 1, and UE has decoded (E)PDCCH in subframe p when the UE derives the Pcmax of subframe q in case 2.”
This contribution proposes a response to RAN1 considering the main points RAN4 accounted for when agreeing on the current Pcmax definition for the asynchronous scenario.
2. Discussion

2.1 Pcmax per UE for Dual Connectivity asynchronous case

RAN4 agreed in meeting #72 a way forward in [1] regarding the Rel-12 dual connectivity basic principle for Pcmax determination such as:

1. The legacy maximum configured power Pcmax,c for each Dual Connectivity configured and activated  cell has to be maintained .

2. For Rel-12 timeframe only one uplink serving cell per cell group can be envisioned, thus Pcmax,c with its legacy definition it’s sufficient for determination of the UE maximum configured power per Cell Group .

3. For Dual Connectivity synchronized scenario adopt the Pcmax related requirement from Rel-12 LTE CA inter-band with multiple TAGs with the editorial changes adapting  it to DC terminology.

4. For Dual Connectivity asynchronous scenario companies are invited to investigate how Pcmax per UE can be defined along with Pumax for RAN4#72bis.

5. Companies are invited to investigate if the inter-band legacy Pcmax tolerances are enough in square brackets for RAN4#72bis.

Basicaly the above agreements state that Pcmax,c for each uplink carrier has to follow the legacy Pcmax,c requirement no matter what scenario. This is a fundamental principle since Pcmax,c defined range ensure the coexistence parameters of the UE transmissions on each carrier individually. This automatically imply the full knowledge of the RB allocation and MCS in order to properly determine the right and optimal values of the Pcmax,c in each subframe and respect the UE emissions, respectively coexistence requirements. Thus PDCCH (ePDCCH) decoding is required on each carrier.
Observation 1: Pcmax,c on each carrier/cell group determination is based on the RB allocation and MCS. This information comes from the UL grants which require dynamic PDCCH (ePDCCH) decoding. 
Subsequently in meeting #72bis the Dual Connectivity  draft CR for 6.2.5C in [2] has been endorsed. In this CR RAN4 agreed to the definition of the subframes pairing, that we are listing here for convenience:
“If the UE is configured in Dual Connectivity, the subframes in one CG that overlap with subframes in another CG in their respective slot 1 shall be paired together between CGs.”

Observation 2: The subframes pairing is based on the Slot 1 overlaping for Dual Connectivity.
In the same meeting the definition for the reference subframe has been agreed, which is  important for the Pcmax applicable tolerances and Pumax testing over a 1ms measurement period. We are listing below this definition as well for convenience:
“When asynchronous overlapping transmissions occur, the leading CG is always taken as reference subframe i.e. whose subframe leads in time compared to the other subframe in the subframe pair. The reference subframe is the subframe where the calculated per UE PCMAX is applied by the UE.” 

Observation 3: The reference subframe definition based on the leading CG has been agreed. This reference subframe is the basis for the Pcmax definition, applicable tolerances and Pumax measurement period of 1ms.
2.2 Pcmax per UE for Dual Connectivity asynchronous facts
Based on the current 36.101 specification, subclause 6.2.5C the following points are valid:

· Pcmax is defined for a reference subframe on a specific CG

· Which CG depends on the relative timing of a pair of subframes between which are overlapping over their respective slot 1

· Pcmax is set within a range defined between a low value Pcmax_L and a high value Pcmax_H

· In case the reference subframe is subframe p of MCG for example:

· The range of Pcmax is maximized if the UE decodes the (E)PDCCH of subframe q as it represent a LTE CA inter-band like scenario.
· If the UE does not decode the (E)PDCCH of subframe q, Pcmax may be set to an insufficiently low value considering the simultaneous transmissions in subframes (p,q) and this may penalize transmission in subframe q 

· Note that subframe q starts at most 500 us after subframe p as a consequence of the definition of the reference subframe

· The (p,q) subframes pair is a typical Dual Connectivity overlap that allows for a reference subframe definition.

· The q-1 subframe is more advanced in time and its transmissions condition is known. If taken in consideration for the Pcmax in the reference subframe p, the UE will benefit for a better and more optimal Pcmax definition, otherwise the subframe p may have to be set to an unsufficiently lower power.

· No matter how the UE implements the asynchronous scenario its chosen Pcmax value has to be in the range defined by 36.101 subclause 6.2.5C.

RAN4 Pcmax per UE formula imply the knowledge of the aggregated Pcmax of the overlapping subframes (p,q-1) and (p, q) in the above case. When the UE gets this information (sooner or later) was considered irrelevant for RAN4 since the UE has to respect its emissions and coexistence requirements per band and overall per UE at any time.
Observation 4: RAN4 made its decisions for Pcmax definition, based on the UE coexistence requirements and testability. 
Based on the above, a draft LS reply is proposed in Annex A (also formalized in R4-151448).

Proposal 1: Agree on the proposed draft LS reply to RAN1 in annex A i.e. stating that RAN4:

1) does not make any assumption regarding the timing of the use of (E)PDCCH scheduling information to determine Pcmax; and

2) is only concerned that the resulting value for Pcmax meets coexistence and emission requirements.

2.3 Dual Connectivity Pcmax definition and the current 36.213 specification issues
Currently, the 36.213 Dual Connectivity power allocation for mode 2 related subclause does not account for RAN4 pairing and subframe reference agreed definitions. 
The Pcmax per UE uses pairs of subframes (i1, i2) that may be understood as a subframes pair in 36.101 subclause 6.2.5C, which actually represent only a subset of the 2 required pairs. Actually Pcmax per UE definition in its most complex/complete scenario requires 2 pairs according to RAN4 agreements and a reference subframe is defined.

Observation 5: The pairing( i1,i2) used in 36.213 specification is in contradiction with the reference subframe definition agreed by RAN4 and specified in 36.101 subclause 6.2.5C.

In our opinion this ambiguity has to be addressed in RAN1 by taking in account the RAN4 agreed definitions.
In fact, due to the lack of time, RAN4 didn’t send any status to RAN1 regarding the Pcmax for asynchronous case and probably RAN1 didn’t have the time to follow closely RAN4 decisions. Thus we are proposing to send an LS out to RAN1 in order to clarify the status of this particular issue.

Proposal 2: RAN4 should send an LS to RAN1 informing about the agreed definitions for reference subframe and subframes pairing, and suggest the alignment of the specification terminology by taking in account RAN4 decisions. A draft LS out can be found in Annex B of this document and then as a separate Tdoc (R4-151449) for approval.
3. Conclusion 

In this contribution we discussed and explained the asynchronous Pcmax definition for Dual Connectivity in subclause 6.2.5C for the Rel-12 timeframe and proposed a draft LS reply to RAN1.
If RAN4 agrees to our proposals, we can further discuss the draft LS reply and the LS out we proposed and eventually upgrade them with other interested parties opinions.
Observations:
Observation 1: Pcmax,c on each carrier/cell group determination is based on the RB allocation and MCS. This information comes from the UL grants which require dynamic PDCCH (ePDCCH) decoding. 

Observation 2: The subframes pairing is based on the Slot 1 overlaping for Dual Connectivity.
Observation 3: The reference subframe definition based on the time leading CG has been agreed. This reference subframe is the  basis for the Pcmax definition, applicable tolerances and Pumax measurement period of 1ms.
Observation 4: RAN4 made its decisions for Pcmax definition, based on the UE coexistence requirements and testability. 

Observation 5: The pairing( i1,i2) used in 36.213 specification is incontradiction with the reference subframe definition agreed by RAN4and specified in 36.101 subclause 6.2.5C.

Proposals:
Proposal 1: Agree on the proposed draft LS reply to RAN1 in annex A i.e. stating that RAN4:

1) does not make any assumption regarding the timing of the use of (E)PDCCH scheduling information to determine Pcmax; and

2) is only concerned that the resulting value for Pcmax meets coexistence and emission requirements.

Proposal 2: RAN4 should send an LS to RAN1 informing about the agreed definitions for reference subframe and subframes pairing, and suggest the alignment of the specification terminology by taking in account RAN4 decisions. A draft LS out can be found in Annex B of this document and then as a separate Tdoc (R4-151449) for approval.
References

[1] R4-145518, WF for Dual Connectivity Pcmax, RAN4 #72, Dresden , Germany, NTT DOCOMO 
[2] R4-146788, “Draft CR for introduction of Dual connectivity Configured Maximum Power Pcmax into TS 36.101”, InterDigital, Ericsson, Huawei, NTT DOCOMO.
Annex A:
Title:
[DRAFT] LS reply on (E)PDCCH decoding assumption in Pcmax definition

Release:
Rel-12
Work Item: 
LTE_SC_enh_dualC
Source:
InterDigital

To:
RAN1

CC:     

Contact Person:

Name:
Virgil Comsa

E-mail Address:
virgil.comsa@interdigital.com
--------------------------------------------------------------------------------------------------------------------------------------------

1. Overall description:

RAN4 would like to thank RAN1 for the LS in R1-150936 asking the following question:

“In the Pcmax definition in [1] for unsynchronized overlapping transmission, the following was mentioned:

1. if MCG leads, the (p,q) and (p,q-1) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H  .

2. if SCG leads, the (p-1,q) and (p,q) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H .

RAN1 would like to note that for the UL power determination, RAN1 has not assumed that (E)PDCCH in subframe q would be decoded in time to be used for the power calculation of subframe p in case 1, or that (E)PDCCH in subframe p would be decoded in time to be used for the power calculation of subframe q in case 2.  

RAN1 would like to ask whether it is assumed by RAN4 that UE has decoded (E)PDCCH in subframe q when the UE derives the Pcmax of subframe p in case 1, and UE has decoded (E)PDCCH in subframe p when the UE derives the Pcmax of subframe q in case 2.”

Answer:  RAN4 does not make any assumption about the timing of the use of (E)PDCCH scheduling information for Pcmax determination, as this is considered an implementation issue. For a given reference subframe, the UE is allowed to set Pcmax to any value within the defined range as long as coexistence and emission requirements are met.

2. Actions:

To: RAN1

ACTION: RAN4 kindly ask RAN1 to take in consideration the above answer when discussing Pcmax utilization in the 36.213 Dual Connectivity mode 2 power allocations.
3. Reference:

[1] R4-151447, “Pcmax definition for Dual Connectivity clarifications”, InterDigital, Rio de Janeiro, 3GPP WG4 #74-BIS.
4. Date of Next RAN1 Meetings:

3GPP RAN WG4 #75 meeting 
             

25 - 29 May 2015
       
 Fukuoka, JP
3GPP RAN WG5 #76 meeting 


24 - 28 August 2015
  Beijing, CN
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1. Overall description:

RAN4 would like to inform RAN1 about the following aspects related to the definition of Pcmax when the UE is configured in Dual Connectivity and asynchronous transmissions occur:

-
A pairing is defined between subframes of different CG’s, such that subframes that overlap in their respective slot 1 are paired together;

-
Pcmax is applied for the duration of a reference subframe belonging to the CG that leads in time according to the pairing.

RAN4 notes that section 5.1.4.2 of TS36.213 makes the following reference to the definition of Pcmax:
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is the linear value of configured transmitted power for Dual Connectivity for the subframe pair [image: image2.png](f1,i2-1)



, as described in [6];
RAN4 would like to inform RAN1 that TS36.101 does not define a Pcmax value for a “subframe pair”. Pcmax is applied over the duration of a reference subframe as defined in the above. For a non-reference subframe, the Pcmax value to be applied should be the same as the reference subframe paired to this subframe according to the above-defined pairing.

2. Actions:

To: RAN1

ACTION: RAN4 kindly ask RAN1 to take in consideration the above agreed definitions when discussing Pcmax utilization in the 36.213 Dual Connectivity mode 2 power allocations in order to avoid any ambiguity.
3. Reference:

[2] R4-151447, “Pcmax definition for Dual Connectivity clarifications”, InterDigital, Rio de Janeiro, 3GPP WG4 #74-BIS.
4. Date of Next TSG RAN  WG4 Meetings:

3GPP RAN WG4 #75 meeting 
             

25 - 29 May 2015
        Fukuoka, JP
3GPP RAN WG5 #76 meeting 



24 - 28 August 2015
         Beijing, CN
