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1. Introduction
At the RAN#66 meeting, a WI on dual connectivity for LTE in Rel.12 was completed. In this contribution, we discuss following two aspects so that the UE behavior when the UE is configured with dual connectivity is further clarified.
· UE behavior when the UE is configured to report always virtual power headroom (PH) (i.e., higher-layer signalling phr-ModeOtherCG is set to ‘virtual’) for the activated serving cells that are part of the other cell-group (CG).

· Whether a closed-loop transmit antenna selection can be configured together with dual connectivity.
2. Always virtual PH reporting for the activated cells in the other CG
During the Rel-12 discussion, following agreements regarding PH reporting procedure and relevant UE behavior have been achieved [1].
	Agreements:
· For the PHR of the activated cells belonging to another CG/eNB,
· UE is configured using higher layer signaling to report one of the followings
· Always virtual PH
· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH

Agreements:
· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.

· Send an LS to RAN2 to ask to define corresponding PHR MAC CE.

· New PHR trigger is up to RAN2.

· PHR is not averaged over multiple subframes before reported.

· PHR reporting behavior for the serving cells in the scheduling eNB remains the same as in Rel.11.

· FFS: For asyn case, PHR is calculated using the first overlapped portion.
Working assumption:
· No additional PH calculation equation other than those in Rel.11 is introduced.


However, the UE behavior when the UE is configured with reporting always virtual PH has not been captured in the TS36.213. The above highlighted (yellow) agreement implies that, when it is configured, the UE shall calculate the PH for the activated serving cell based on the reference format regardless of whether the real transmission on the cell is performed or not. On the other hand, in the current specification, it is specified that the UE reports virtual PH only if the UE does not perform real transmission on the serving cell. In the RAN1 specification, it should be clarified which equation is used for PH calculation for the serving cell when the UE is configured with always virtual PH.
Proposal 1:

· Clarify the UE behavior when the UE is configured with always virtual PH in dual connectivity.

· Describe which equation to be used for PH calculation when the UE has PH reporting of each activated serving cell, when the UE is configured with always virtual PH.
Text proposal is given in Annex A. It should be note that the higher-layer signalling phr-ModeOtherCG configures either virtual PH or real PH per MAC entity. RAN2 agreement on this aspect is copied below [2].
	R2-144249
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=>
The type for the PHR of the activated cells belonging to another CG/eNB (i.e. “Real PH or Virtual PH”) can be independently configured for each MAC entity.


3. Configuration on closed-loop UE transmit antenna selection

In the TS36.213, the UE transmit antenna selection is specified as follows:

	8.7
UE transmit antenna selection

UE transmit antenna selection is configured by higher layers via parameter ue-TransmitAntennaSelection.
A UE configured with transmit antenna selection for a serving cell is not expected to

· be configured with more than one antenna port for any uplink physical channel or signal for any configured serving cell, or

· be configured with trigger type 1 SRS transmission on any configured serving cell, or

· be configured with simultaneous PUCCH and PUSCH transmission, or

· be configured with demodulation reference signal for PUSCH with OCC for any configured serving cell (see [3], subclause 5.5.2.1.1), or

· receive DCI Format 0 indicating uplink resource allocation type 1 for any serving cell.

If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection for PUSCH in response to the most recent command received via DCI Format 0 in subclause 5.3.3.2 of [4]. 
If a UE is configured with more than one serving cell, the UE may assume the same transmit antenna port value is indicated in each PDCCH/EPDCCH with DCI format 0 in a given subframe.
If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna for PUSCH/SRS to be selected by the UE is not specified.


As seen from the above highlighted (yellow) part, the indication of same transmit antenna over all the configured serving cells for a given subframe is required for the closed-loop UE transmit antenna selection. As described in TS36.212, the transmit antenna to use is indicated by which antenna selection mask the CRC parity bits with DCI format 0 are scrambled with. However, in dual connectivity, the schedulers in the MeNB and SeNB are not tightly coordinated. Therefore, it is obvious that the current assumption of closed-loop UE transmit antenna selection is not applicable to dual connectivity operation.

Two alternatives can be considered.

· Alt.1: Apply closed-loop UE transmit antenna selection per CG; UE may assume the same transmit antenna port value is indicated in each PDCCH/EPDCCH with DCI format 0 for a given CG in a given subframe.
· Alt.2: Decide that the closed-loop UE transmit antenna selection is not applicable together with dual connectivity.

RAN1 should simply select one of the above alternatives.
Proposal 2:

· Clarify the UE behavior on closed-loop UE transmit antenna selection and dual connectivity.

· Alt.1: In DC, closed-loop UE transmit antenna selection is configurable per CG.
· Alt.2: In DC, closed-loop UE transmit antenna selection is not applicable.

4. Conclusion
In this contribution, we discussed UE behavior clarifications in Rel.12 dual connectivity. Our proposals are following.
Proposal 1:

· Clarify the UE behavior when the UE is configured with always virtual PH in dual connectivity.

· Describe which equation to be used for PH calculation when the UE has PH reporting of each activated serving cell, when the UE is configured with always virtual PH.
Proposal 2:

· Clarify the UE behavior on closed-loop UE transmit antenna selection and dual connectivity.

· Alt.1: In DC, closed-loop UE transmit antenna selection is configurable per CG.

· Alt.2: In DC, closed-loop UE transmit antenna selection is not applicable.
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Annex A: Text proposal for Section 5.1.1.2 in TS36.213 
	5.1.1.2
Power headroom

There are two types of UE power headroom reports defined. A UE power headroom
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 is valid for subframe i for serving cell 
[image: image2.wmf]c

. If the UE is configured with a SCG, 

-
For computing power headroom for cells belonging to MCG, the term ‘serving cell’ in this subclause refers to serving cell belonging to the MCG.

-
For computing power headroom for cells belonging to SCG, the term ‘serving cell’ in this subclause refers to serving cell belonging to the SCG. The term ‘primary cell’ in this subclause refers to the PSCell of the SCG.

Type 1: 

If the UE transmits PUSCH without PUCCH in subframe 
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 for serving cell 
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, unless the UE is indicated to report virtual PH in subframe i for the serving cell c by higher-layers, power headroom for a Type 1 report is computed using 
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If the UE transmits PUSCH with PUCCH in subframe 
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 for serving cell 
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, unless the UE is indicated to report virtual PH in subframe i for serving cell c by higher-layers, power headroom for a Type 1 report is computed using 
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is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe 
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. For this case, the physical layer delivers 
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If the UE does not transmit PUSCH in subframe 
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 for serving cell 
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, or if the UE is indicated to report virtual PH in subframe i for serving cell c by higher-layers, power headroom for a Type 1 report is computed using
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is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , A-MPR, P-MPR and TC are defined in [6]. 
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are defined in subclause 5.1.1.1. 

Type 2:

If the UE transmits PUSCH simultaneous with PUCCH in subframe 
[image: image34.wmf]i

 for the primary cell, unless the UE is indicated to report virtual PH in subframe i for the primary cell by higher-layers, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in subclause 5.1.1.1 and 
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If the UE transmits PUSCH without PUCCH in subframe 
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for the primary cell, unless the UE is indicated to report virtual PH in subframe i for the primary cell by higher-layers, power headroom for a Type 2 report is computed using 
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 are the primary cell parameters as defined in subclause 5.1.1.1 and 
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If the UE transmits PUCCH without PUSCH in subframe 
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for the primary cell, unless the UE is indicated to report virtual PH in subframe i for the primary cell by higher-layers, power headroom for a Type 2 report is computed using 
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If the UE does not transmit PUCCH or PUSCH in subframe 
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 for the primary cell, or if the UE is indicated to report virtual PH in subframe i for the primary cell by higher-layers, power headroom for a Type 2 report is computed using 
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 is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB, where MPR , 
Note that if the UE is configured with an SCG, the UE may be indicated by higher-layer signalling phr-ModeOtherCG to report virtual PH for the serving cell.
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