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1 Introduction
RAN1 is currently discussing how to perform power allocation for a UE configured with Dual Connectivity (DC).

During RAN1#77, RAN1 has agreed for Power Control Mode 2 (PCM2) (i.e. when no “look-ahead” can be assumed) that the UE does not reserve PXeNB for CG2 when it can determine that there will be no overlapping transmissions [1]:

	· In both synchronous and asynchronous cases:

[… skipped text …]
· If look-ahead is not assumed: 

· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission

· If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG

· For the remaining power, earlier transmission is higher priority


The intent of the above agreement is to enable additional means for the UE to efficiently allocate the total available power PCMAX such that transmissions associated to CG1 are not always limited by the other CG’s configured PXeNB.
In the draft CR to TS36.213 [2] introducing Dual Connectivity section 5.1.4 “Power Allocation for Dual Connectivity”:

	[… skipped text …]
If the UE is configured with a SCG, and 

· if the UE determines based on higher layer signalling that transmission(s) on MCG in subframe 
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 do not overlap with UE transmission(s) on SCG, 
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·  if the UE determines based on higher layer signalling that transmission(s) on SCG in subframe 
[image: image3.wmf]i

 do not overlap with UE transmission(s) on MCG, 
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It is our understanding that the intent of this text is to implement the above agreement from RAN1#77. However, our view is that there are a number of unclarities regarding the agreement and also for the proposed text in the draft CR [2].
In particular, it is somewhat unclear from the agreements taken in RAN1#77 how much of the UE’s behavior should be specified in this case. It is also unclear what “higher layer” shall provide such information, based on what signaling and how the text accounts for non-zero transmission power of the other CG in the overlapping part of the earlier subframe.

This contribution further discusses a way forward on this topic as well as how to improve the text in the draft CR [2].

2 Additional Sharing of Power with PCM2
RAN1 has defined PCM2 for asynchronous deployments. In the asynchronous case, a transmission associated to CG1 in subframe i may overlap in time with two subframes of CG2 because the time difference between both CGs may be up to 500us. PCM2 is defined such that the UE reserves PXeNB (i.e. PMeNB or PSeNB) for the CG (i.e. MCG or SCG, respectively) when there is a potential uplink transmission for PUCCH/PUSCH (handling of SRS is still FFS) for that CG in a given subframe. In addition, the UE makes all remaining power available first to the CG for which the start of the subframe is earliest when the sum of PMeNB and PSeNB is configured to be less than 100% of PCMAX.
RAN1#77 [1] agreed that the UE configured with PCM2 does not reserve PXeNB for CG2 when it can determine that there will not be any overlapping transmissions, to improve the allocation and sharing of total UE power between CGs.
However, it is unclear from the agreements whether the agreed behavior is mandatory (for example, such that it may be tested) or optional (such that it may be left up to UE implementation). It is also unclear what semi-static information shall be considered, as well as whether or not further aspects shall be considered beyond TDD UL/DL configuration.

In addition, the text proposed in the draft CR [2] may not properly address the intent of the agreement. For example, it is not clear that “higher layer signalling” include events in the other CG such as the occurrence of S-RLF for the SCG. 
The text also does not consider the earlier subframe associated to transmissions of CG2 for the overlap: it unnecessarily assumes that the power in that subframe is always zero as it allocates all of PCMAX(i) always.
2.1 PCM2 and Allocation of up to 100% of PCMAX to a CG
The intent of the agreement is to ensure that the UE may efficiently allocate the total amount of available power also when there are no overlapping transmissions between CGs. It may indeed be desirable to ensure this from the perspective of power efficiency but also from the perspective of scheduling performance and connectivity robustness.

· The UE cannot have access up to all of PCMAX for a given CG when it would otherwise be possible, when configured with a SCG, unless explictly allowed in TS 36.213.

The possibility to allocate up to all of PCMAX to a single CG in a given subframe may indeed provide additional opportunities for the scheduler implementation when such subframe may be known a priori e.g. when the UE determines such subframe based on semi-static configuration aspects. For example, the eNB (MeNB or SeNB) may schedule uplink transmissions more aggressively in a subframe for which it knows that no transmissions are possible in the other CG. Such possibility may also be useful for robustness purposes, such that an eNB scheduler (e.g. the MeNB) can have access to the entire UE available power when an impairment (e.g. S-RLF) occurs.

· Specifying a minimal set of requirements is useful for making up to 100% of PCMAX available to a CG.

The text proposed in the draft CR [2] states that the UE may allocate 100% of PCMAX “If the UE determines based on higher layer signaling …” that there is no possible overlap in the subframe. Firstly, RAN1 has not discussed or agreed on what basis the UE can, or even shall, make such determination. Secondly, it is not clear what “higher signaling” here refers to. Finally, the nature of the “If” condition in combination with the unspecified meaning of “based on higher layer signaling” in practice means that a UE is not mandated to ever allocate up to 100% of PCMAX to transmissions of a single CG - even if such would be useful and possible.
· The current proposed text does not specify any actual UE requirement.

Clearly, the proposed text intends to capture that the UE is mandated to allocate up to 100% of PCMAX to a CG when performing power allocation in a subframe with no overlapping transmissions across CGs for PCM2. However, no specific UE requirement could be worded in the draft given the absence of clarity regarding the UE behavior.
Proposal 1: 
Clarify in TS36.213 the requirement by which the UE allocates up to 100% of PCMAX to a CG when performing power allocation in a subframe with no overlapping transmissions across CGs for PCM2.
2.2 Power Allocation with No Overlapping Transmissions between CGs
When clarifying such requirement for PCM2, RAN1 should first decide how much is specified and how much can be left to UE implementation (if anything).

There are two aspects related to enabling additional power sharing between CGs for PCM2:
1) Allowing up to 100% of PCMAX to be available to transmission of the same CG in a subframe;
2) Determination of applicable subframes during which there is no overlapping transmissions between CGs;
The current draft CR currently intends to enable the first aspect. However, the setting of the power available to CG1 should consider any non-zero power already committed in CG2 in the overlapping part of the previous subframe (which can be non-zero but less than the guaranteed amount 
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Proposal 2: 
Clarify power allocation as 
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when there is no overlap in subframe i.
Further specification for the second aspect is also necessary to make this a UE requirement. In other words, TS36.213 must specify both aspects otherwise it becomes equivalent to leaving it all up to UE implementation and does not preclude any UE from only making at most up to PCMAX - PXeNB available to CG1 always.
Proposal 3: 
Specify in TS36.213 what subframes the UE is required to determine as applicable for making up to 100% of PCMAX available to transmissions of a single CG with PCM2.

2.3 Subframes with No Overlapping Transmissions between CGs
The UE can determine applicable subframes based on different types of information that can be known a priori:
· Semi-static RRC configuration: This is known to both schedulers and the UE such that it may be used to increase scheduling performance. This includes all downlink subframes when configured with TDD, based on the TDD UL/DL configuration (i.e. TDD-Config subframeAssignment in RRC) when common to all cells of the CG;

· Opportunistic occasions based on MAC: This is not known to the scheduler that could benefit from having all of PCMAX available, but can still benefit from it. This includes any subframe during which the UE is not allowed to perform any uplink transmissions for PUSCH/PUCCH for all cells of CG2 e.g. when the timeAlignmentTimer associated with the pTAG of CG2 is not running or for subframes not part of DRX Active Time [3] in CG2;

· Error cases: This can include any subframe during which the UE is not allowed to perform any uplink transmission for all cells of the CG when the impairment is detected. In some cases, this may also be known to the scheduler that can benefit from it e.g. the MCG scheduler in case of reception of a notification of SCG-RLF [4]. For SCG-RLF, this thus includes subframes following T313 expiry, following detection of random access problem for the SCG MAC or when reaching the maximum number of retransmissions for SCG RLC [4].
Different approaches may be considered for specifying applicable subframes. Based on the above, we propose a simple combination of elements that have very low dynamicity (i.e. uplink timing alignment) with others that are also known to the scheduler (i.e. TDD UL/DL configuration, SCG-RLF) as a minimum requirement while leaving additional occasions (e.g. such as based on DRX) up to the UE implementation.

For semi-static RRC configuration aspects, the following is proposed: 

Proposal 4: 
The UE shall determine that transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 based on the TDD UL/DL configuration i.e. for downlink subframes common to all cells of CG2.

For handling of error cases such that robustness of MCG transmissions may be improved, the following is proposed: 

Proposal 5: 
The UE determines that transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 based on SCG-RLF, i.e. from detection of SCG-RLF until the SCG is reconfigured.

For additional opportunistic occasions, the following is proposed:
Proposal 6: 
The UE determines that transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 for subframes where timingAlignmentTimer of the TAG that contains PCell/PSCell is not running.

It may also be possible to identify additional subframes, however the following is proposed to limit complexity:
Proposal 7: 
A UE implementation may determine additional subframes for which transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 as long as all power allocation requirements can be met.
2.4 Text Proposal to draft CR for TS36.213 [2]
The following text is proposed to implement proposals 3, 4, 5, 6 above:

	If the UE is configured with a SCG, the UE shall determine that transmission(s) on CG1 do not overlap with any transmission on CG2 for a given subframe as follows:
· The subframe is a downlink subframe for all cells of CG2 according to the TDD UL/DL configuration, if all cells are configured for frame structure type 2 (TDD);

· The timeAlignmentTimer of the pTAG of CG2 is not running (see section 5.2. of [8]) for this subframe;
· CG2 is the SCG and the UE has detected radio link failure for the SCG (see also section 5.3.11.3 of [11]) since last reconfiguration of the SCG.


Proposals 1 and 2 above may then be implemented as follow:

	 For such subframe i determined according to the above, the UE shall set:

· 
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There is no need to add any text for proposal 7, given that a UE is should not contradict specified mandatory behavior.

3 Conclusion
To properly implement agreements taken during RAN1#77, RAN1 needs to specify in TS36.213 how the UE shall determine at least a minimal set of subframes for which transmissions of a CG will not overlap with transmissions of the other CG, such that the UE can allocate up to 100% of PCMAX to transmissions of a single CG as well as taking into consideration any power allocated to the other CG in the adjacent subframe. 

RAN1 should thus discuss and agree to the following:

Proposal 1: 
Clarify in TS36.213 the requirement by which the UE allocates up to 100% of PCMAX to a CG when performing power allocation in a subframe with no overlapping transmissions across CGs for PCM2.
Proposal 2: 
Clarify power allocation as 
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when there is no overlap in subframe i.
Proposal 3: 
Specify in TS36.213 what subframes the UE is required to determine as applicable for making up to 100% of PCMAX available to transmissions of a single CG with PCM2.

Proposal 4: 
The UE shall determine that transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 based on the TDD UL/DL configuration i.e. for downlink subframes common to all cells of CG2.

Proposal 5: 
The UE determines that transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 based on SCG-RLF, i.e. from detection of SCG-RLF until the SCG is reconfigured.

Proposal 6: 
The UE determines that transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 for subframes where timingAlignmentTimer of the TAG that contains PCell/PSCell is not running.

Proposal 7: 
A UE implementation may determine additional subframes for which transmission(s) on CG1 in subframe i do not overlap with any transmission of CG2 as long as all power allocation requirements can be met.

The corresponding text proposal to section 5.1.4 for the draft CR to TS36.213 can be found in section 5 below.
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5 Text Proposal to draft CR to TS36.213 [2]
5.1.4
Power Allocation for Dual Connectivity

For Dual connectivity power control Mode 2, if the UE transmission in subframe 
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where, 
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, are set to 0 if the UE does not have a PUSCH,PUCCH transmission in serving cell 
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if CG1 is MCG and CG2 is SCG;
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 if CG1 is SCG and CG2 is MCG; 
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are given by Table 5.1.4-1 according to higher layer parameters P_MCG and P_SCG respectively. 

Table 5.1.4-1: 
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) values for determining power allocation for Dual Connectivity
	P_MCG 
(or P_SCG)
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) Value (in %)

	0
	0

	1
	5

	2
	10

	3
	15

	4
	20

	5
	30

	6
	37

	7
	44

	8
	50

	9
	56

	10
	63

	11
	70

	12
	80

	13
	90

	14
	95

	15
	100



· 


· 


If the UE is configured with a SCG, the UE shall determine that transmission(s) on CG1 do not overlap with any transmission on CG2 for a given subframe as follows:
· The subframe is a downlink subframe for all cells of CG2 according to the TDD UL/DL configuration, if all cells are configured for frame structure type 2 (TDD);

· The timeAlignmentTimer of the pTAG of CG2 is not running (see section 5.2. of [8]) for this subframe;
· CG2 is the SCG and the UE has detected radio link failure for the SCG (see also section 5.3.11.3 of [11]) since last reconfiguration of the SCG.

For such subframe i determined according to the above, the UE shall set:

· 
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�P_CMAX handling can be updated after RAN4 decides P_CMAX handling for Dual connectivity.





SRS handling can be updated after further agreements are made.






5/5
2014-11-07

_1474988702.unknown

_1474993246.unknown

_1476625993.unknown

_1474993271.unknown

_1476624277.unknown

_1474989529.unknown

_1474992991.unknown

_1474993136.unknown

_1474993158.unknown

_1474993078.unknown

_1474989653.unknown

_1474989670.unknown

_1474988715.unknown

_1474989484.unknown

_1473534390.unknown

_1473534425.unknown

_1473520464.unknown

_1473520570.unknown

_1473534313.unknown

_1473534369.unknown

_1473520577.unknown

_1473520476.unknown

_1473515409.unknown

_1342971103.unknown

