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1 Introduction

In RAN#62 [1] meeting, the WID for Dual Connectivity for LTE in Rel-12 was approved, where the objective is:
The work item aims at specifying Dual Connectivity operation, where a given multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in Master and Secondary eNBs. Taking the conclusions of the Study Item (36.842) as starting point, the work item should fulfil the following objectives:
-
Introduce functions and procedures to realise C-plane and U-plane protocol and architectures supporting alternatives 1A and 3C.

-
Signalling and protocol support for dual connectivity will first focus on reconfigurations involving either 1A or 3C, and reconfigurations involving both 1A and 3C will only be later considered if requiring minimal additions.

-
Introduce functions and procedures on the S1and X2 interfaces.
-
Identify and introduce physical layer functionalities required for the operation of Dual Connectivity.
-
After PUCCH mechanisms are enhanced for dual connectivity, extending those enhancements to Carrier Aggregation to enable PUCCH transmission on SCell(s) for uplink Carrier Aggregation capable UEs could be considered if requiring minimal additional work.
-
Specify corresponding UE and eNB core requirements.
In RAN1#76[2], RAN1 discussed synchronization assumption between MeNB and SeNB for dual connectivity and agreed the following working assumptions:

· Dual connectivity should support the scenarios where UE can assume the maximum received timing difference from MeNB and SeNB is 30.26 + X micro sec

· Note: The value X is up to RAN4 decision on the potential requirements of synchronization accuracy between MeNB and SeNB

· Dual connectivity should support the scenarios where UE cannot assume any maximum timing difference from MeNB and SeNB

· SFN-level alignment across MeNB and SeNB is up to RAN2 decision
In addition, the following UCI transmission scheme was agreed for dual connectivity:
· At least following schemes are supported

· At least the following, uplink control information (UCI) related to the PDSCH/PUSCH operation in SCG is transmitted to the SeNB only

· HARQ-ACK for PDSCH of SCG cells

· Periodic and aperiodic CSI of SCG cells

· HARQ-ACK and CSI related to MCG is transmitted to the MeNB only

· In SCG, the UCI transmission rules as in Rel-11 are supported, with the Pcell replaced by the pSCell:

· Physical channel (PUCCH or PUSCH) in which UCI is transmitted

· Selection of the cell in which UCI is transmitted in case of UCI on PUSCH

· Selection of PUCCH resources for HARQ-ACK

· Periodic CSI dropping rules

· Handling of UCI combinations

· HARQ-ACK timing and multiplexing
In this contribution, we consider uplink channels simultaneous transmission aspects for operation of dual connectivity, including power allocation, PRACH transmission and PHR reporting, etc., and express our preference on these aspects. 
2 Discussion
In [3], RAN2 defined two terminologies, i.e. MeNB and SeNB, for the operation of dual connectivity. Consequently, two cell groups are formed, i.e., MCG (Master Cell Group) which is the group of serving cells associated with the MeNB, and SCG (Secondary Cell Group) which is the group of the serving cells associated with the SeNB.
With the introduction of MCG and SCG, it is beneficial to independently configure uplink channels transmission in MCG and SCG. Therefore, new simultaneous transmission cases for uplink channels may occur, and the relevant issues, such as power allocation, PRACH transmission and PHR reporting, etc., should be further studied. 

2.1 Power allocation for uplink channel
RAN2 agreed to support carrier aggregation in MeNB and SeNB individually [2], so MeNB and SeNB may have multiple serving cells for a UE. In dual connectivity, the separate uplink channel transmissions to MeNB and SeNB are often unsynchronized owing to non-negligible latency on non-ideal backhaul, and thus the resources for uplink transmission should be scheduled independently. 
Based on the agreement for UCI transmission scheme for dual connectivity in [2], which the UCI transmission rules as in Rel-11 are supported with the Pcell replaced by the pSCell in SCG, to simplify the power allocation scheme, the existing scheme defined in CA scenario could be reused if simultaneous uplink channels transmission only takes place in MCG or SCG individually. 

Proposal 1: To simplify power allocation for dual connectivity, the existing rules defined in CA scenario could be reused if simultaneous uplink channels transmission only takes place in MCG or SCG individually.
In dual connectivity, new simulaneous uplink transmission may arise, where uplink channels come from different cell groups, i.e., MCG and SCG. For example, PUCCH channels in MCG and pSCell in SCG, PUSCH channels with UCI in MCG and SCG, PUCCH channel and PUSCH channel with UCI in MCG and SCG respectively, etc. 

Since UE must share its total transmission power to all uplink channels transmission, in case of power limitation, the existing power allocation scheme needs to be enhanced for these new cases. Thus, it is necessary to determine how to allocate UE’s transmission power to these uplink channels in consideration of the following factors: 

· Cell group and type in MCG or SCG
The cells in MCG and SCG may be configured with different priorities for power scaling. Furthermore, the cells in each group may have different priorities, such as high priorities for PCell in MCG or pSCell in SCG. To ensure sufficient power allocated to these high priority cells, power scaling might be carried on the uplink channels of the low priority cells at first. 
· UCI type
Uplink Control Information (UCI) includes CSI (CQI/PMI/RI) and HARQ-ACK/NACK. In Rel-10, the order of power scaling priority is PUCCH with SR > PUSCH with HARQ-ACK/NACK > PUSCH with CSI  > PUSCH without UCI, i.e., the power of PUCCH has the highest priority and the power of PUSCH without UCI is scaled down first, maybe to zero. Such prioritization can be also applied to power allocation for the operation of dual connectivity.
Proposal 2: In case of power limitation, for new simultaneous uplink channels transmission across MCG and SCG, power allocation scheme should be enhanced in consideration of cell group and type in MCG or SCG as well as UCI type.
2.2 PRACH transmission
In [3], RAN2 discussed random access procedures in dual connectivity, and agreed to support parallel PRACH transmission, one for MeNB and the other for SeNB, if no overlapping between these two preambles transmission.
If PRACH in MCG is simultaneously transmitted with PUCCH/PUSCH with UCI in SCG, PRACH may assume higher priority for power allocation. On the contary, if PRACH in SCG and PUCCH/PUSCH with UCI in MCG, which channel has higher priority needs comprehensive analysis according to cell group and UCI type. 

When parallel PRACH transmission occurs in MCG and SCG, in case of power limitation, PRACH transmission in MCG may assume higher priority for power allocation.

Proposal 3: For PRACH transmission in MCG, it may assume high priority for power allocation.  
2.3 PHR for dual connectivity
In Rel-10 carrier aggregation, the knowledge of all power headroom information helps eNB to adjust appropriate transmission format and make scheduling decision among intra-eNB cells. 

In dual connectivity, since the resources for uplink transmissions to MeNB and SeNB are independently scheduled, one eNB is difficult to possess accurate and latest power headroom information of the other eNB on non-ideal backhaul. Hence, UE should independently configure and send PHR reports to MeNB and SeNB respectively. 
In order to make full use of UE transmission power, UE would be better to collect power headroom information of all serving cells in MCG and SCG into the PHR reports, and send one eNB’s PHR report to the other eNB. In this way, with the knowledge of UE’s unused transmission power, MeNB and SeNB are able to exploit the proper transmission formats and make scheduling decision for uplink transmission. 

Proposal 4: UE should collect power headroom information of all serving cells in MCG and SCG into PHR reports, and independently configure and send PHR reports to MeNB and SeNB respectively. 
3 Conclusion

In this contribution, we have considered uplink channels simultaneous transmission aspects for operation of dual connectivity, including power allocation, PRACH transmission and PHR reporting, and given the following suggestions.

Proposal 1: To simplify power allocation for dual connectivity, the existing rules defined in CA scenario could be reused if simultaneous uplink channels transmission only takes place in MCG or SCG individually.

Proposal 2: In case of power limitation, for new simultaneous uplink channels transmission across MCG and SCG, power allocation scheme should be enhanced in consideration of cell group and type in MCG or SCG as well as UCI type.

Proposal 3: For PRACH transmission in MCG, it may assume high priority for power allocation.  

Proposal 4: UE should collect power headroom information of all serving cells in MCG and SCG into PHR reports, and independently configure and send PHR reports to MeNB and SeNB respectively. 
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