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1. Overall Description:

3GPP RAN1 discussed Physical layer functionalities required for operation of Dual Connectivity under the work item of Dual Connectivity for LTE, and the agreements shown in the following were achieved. RAN1 will send the L1 parameter list to be configured for the UE based on these agreements later.
RAN1 discussed the details of guaranteed power PMeNB and PSeNB and reached the following agreements. In addition, RAN1 also agreed each value of the RRC signalling for the guaranteed power for a CG as in the separate LS [1].
	Agreement (RAN1#78):
· Confirm the working assumption that PMeNB and PSeNB are defined as ratios of PCMAX (in %)

· PCMAX above is a linear domain value.

· PMeNB+PSeNB>100% is not allowed.

· PMeNB=100%, PSeNB=100%, PMeNB+PSeNB=100%, PMeNB+PSeNB<100%, are supported.
· PMeNB=100% and PSeNB=100% do not change assumptions that UE supports at least 2 UL carriers for dual connectivity

Agreement (RAN1#78):
· RAN1 recommends RAN2 that total 16 entries for each of PMeNB or PSeNB


RAN1 discussed power coordination between eNBs and reached the following agreements.

	Agreements (by email discussion [77-14]):
· MeNB sends (P_MeNB, P_SeNB) to UE in a dedicated RRC message.

· If P_SeNB is to be configured to a UE, MeNB determines the minimum guaranteed power for the SeNB (P_SeNB), and also sends it to the SeNB via backhaul signaling. 

· If P_MeNB is to be configured to a UE, MeNB determines the minimum guaranteed power for the MeNB (P_MeNB).
Agreement (RAN1#78):
· In RAN1, P-EMAX of all the serving cells for the UE are assumed to be exchanged between MeNB and SeNB

· PMeNB,max and PSeNB,max are not introduced

· MeNB decides and signals both PMeNB and PSeNB to SeNB
· It is up to RAN2 to decide whether SeNB can suggest the value of PSeNB to MeNB


RAN1 discussed the details of PHR and reached the following agreements.
	Agreements (by email discussion [77-15]):
· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.
· 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.
Agreement (RAN1#78):
· PHR is computed before per-CC power-scaling (if any) as in Rel.8-11.

Agreements (RAN1#78):
· Agreed in principle that “In asynchronous dual connectivity, it is up to UE implementation whether PHR of the serving cells belonging to non-scheduling eNB is calculated using the first overlapped subframe or the latter overlapped subframe.”, but it can be revisited after having look-ahead agreements

· Note that which part of the subframe is used in PHR calculation is up to UE implementation
· When the UE is configured with “always virtual PH”,

· The “V” field of the serving cell c which belongs to non-scheduling eNB is fixed to 1.

· PCMAX,c of the serving cell c which belongs to non-scheduling eNB is not reported. 


RAN1 discussed the PSCell mechanisms and reached the following agreements.

	Agreements (RAN1#78):
· For PUCCH in the PSCell, the Rel.11 PUCCH power control is reused

· RRC parameters for PSCell PUCCH power control are independent from those of PCell PUCCH.

· Pathloss estimate is based on the RSRP in the PSCell

· TPC command for PSCell PUCCH is transmitted in DL assignment(s) and/or DCI 3/3A on the PSCell

· When a UE is configured with dual connectivity, the UE shall monitor the common search space on the PSCell

· The UE shall monitor PDCCH with RA-RNTI, C-RNTI, Temporary C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and eIMTA-RNTI, if configured by higher-layer
· DCI format 1C, 0, 1A, 3, and 3A, are monitored in the common search space

· The UE does not need to monitor PDCCH with SI-RNTI and P-RNTI

· Whether the UE shall monitor PDCCH with SPS C-RNTI is up to RAN2

· CSS PDCCH candidates in the PSCell is the same as the CSS PDCCH candidates in the PCell (as defined in TS 36.213)

· Simultaneous HARQ-ACK and SRS transmission is configured independently for each cell-group


RAN1 discussed the “look-ahead” aspect in asynchronous dual connectivity and reached the following agreements.

	Agreements (RAN1#78):
· At least for PUCCH and PUSCH, for asynchronous dual-connectivity,
· All remaining power is first made available to CG associate with earlier transmission

· No-Look-ahead (for the case that transmission timing difference is larger than around 33 micro sec) is specified as the UE behavior

· Definition of synchronous and asynchronous dual-connectivity is according to RAN4
· Timing relationship in any TA groups should be clarified in RAN4

· FFS: For asynchronous dual connectivity with the case that transmission timing difference is very small (e.g., around 33 micro sec)


RAN1 discussed the details of UCI priority rules and reached the following agreements.

	Agreements (by Email discussion [77-11]):
· A unified design/common framework for both synchronous case and asynchronous case if look-ahead is supported.

· Simultaneous PUSCH/PUCCH transmission can be independently configured per CG. 

· RAN4 should confirm whether independent PUSCH/PUCCH simultaneous transmission per CG can be supported.
Agreements (RAN1#78)
· When UE applies priority rule for PUCCH/PUSCH across CGs,
· Same handling with MTA of CA i.e. RAN1 spec is written as if all subframes are aligned and total transmission power should not exceed P_cmax on any overlapped portion.
Agreements (RAN1#78):
· At least for PUCCH/PUSCH, remaining power is allocated on a per-transmission basis

· When UE apply priority rule for PUCCH/PUSCH across CGs, the priority rule for PUCCH/PUSCH across CGs to utilize remaining power is as the followings

· HARQ-ACK=SR > CSI > PUSCH without UCI 
· FFS: Priority between periodic and aperiodic CSI
· If a channel has more than one type of UCI, the prioritization across CG is based on the highest priority UCI type

· The same UCI type collides, MCG gets higher priority over SCG

· FFS whether priority rule based on channel type is considered

· If considered, the same UCI type collides, channel type of PUCCH gets higher priority over PUSCH

· If considered, the same UCI type with same channel type collides, MCG gets higher priority over SCG

· FFS: For asynchronous case with the case that transmission timing difference is very small (e.g., around 33 micro sec), the priority rule for PUCCH/PUSCH across CGs to utilize remaining power
· FFS: UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case

· FFS: How/whether to ensure eNB and UE have the same understanding of synchronous case


RAN1 discussed UE capability aspects for dual connectivity and reached the following agreements.
	Agreements (RAN1#78):
· UE with DC capability is able to transmit PUCCH/PUSCH simultaneously between MCG and SCG. 

· This should be a baseband capability implicitly tied to DC capability and may not need any separate baseband capability signaling

· Support of DC operation is independent from the Rel-10 capability “simultaneousPUCCH-PUSCH-r10”

· This does not mandate UE with DC capability should support Rel-10 capability “simultaneousPUCCH-PUSCH-r10”

· Rel-10 capability “simultaneous PUCCH-PUSCH-r10”  determines if the UE supports Rel-10 simultaneous PUCCH/PUSCH transmission functionality within a CG

· UE with DC capability is able to transmit PUCCH/PUCCH simultaneously between MCG and SCG. 

· This should be a baseband capability implicitly tied to DC capability and may not need any separate baseband capability signaling.

· A DC capable UE which indicates support of TDD and/or FDD PCell by Tdd-FDD-CA-PCellDuplex-r12 is support TDD pSCell and/or FDD pSCell within each CG


RAN1 is still discussing above FFS parts. If further agreements are made, RAN1 will send additional LS to RAN2, RAN3, and RAN4.
2. Actions:

RAN1 kindly requests RAN2, RAN3, and RAN4, to take the presented agreements into account for the discussion on the work item of Dual Connectivity for LTE.
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