
3GPP TSG-RAN WG2 meeting #85  




 
 R2- 140504
Prague, CZ, 10-14 February 2014
Agenda item:
7.2.3 
Source: 
Qualcomm Incorporated
Title: 
Procedures for dual connectivity
Document for:

Discussion and decision
1. Introduction
Support of dual connectivity is a part of Rel-12, and RAN 2 has already made some decisions to enable dual connectivity operation. Some of those decisions include the following:
· CA is supported in the MeNB and in the SeNB, i.e., the MeNB and the SeNB may have multiple service cells for a UE 
· MCG (Master Cell Group) is the group of serving cells associated with the MeNB
· SCG (Secondary Cell Group) is the group of the serving cells associated with the SeNB
· The SeNB has to have one special cell containing at least PUCCH, and potentially also some other PCell functionality. However, it is not necessary to duplicate all PCell functionality for the special cell

· At least one cell in SeNB has configured UL and one of them is configured with PUCCH resources (could discuss whether to support more if such an enhancement is agreed for CA in Rel-12 in general)
· The cell in the SeNB which is configured with PUCCH resources cannot be cross-carrier scheduled
This document discusses the open questions related to the cross-carrier control, UL control, and pathloss estimation for dual connectivity. 
2. Discussion
2.1
Cross-carrier Control
In Rel-11, cross-carrier control can be configured such that one cell conveys control for the other cell. The exception is that SCell can not cross-carrier control PCell.
It was already decided that the Rel-11 exception that SCells cannot cross-carrier control PCell is to be applied to the special SeNB cell carrying PUCCH (PCellSCG) as well. Furthermore, for dual connectivity, the cross-carrier control should be allowed to be configured only within the cells belonging to the same cell group. The reason is that MeNB and SeNB need to have independent schedulers, as scheduling decisions can not be coordinated among the eNBs due to the delay restrictions in communication. 
Proposal 1: Cross-carrier control can be configured only within cells belonging to the same cell group.

2.2


UL Control
It was decided previously that at least one cell in SeNB has configured UL and one of them is configured with PUCCH resources. It was also decided that CA is supported in MeNB and SeNB, i.e. the MeNB and the SeNB may have multiple service cells configured for a UE. An example is shown in Figure 1.
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Figure 1: CA within the Nodes in Dual Connectivity
If CA is configured, much of the Rel-11 CA UL control principles can be reused for operation within each of MeNB and SeNB:
· RRC configuration to specify which CC from SCG carries PUCCH
· PUCCH for MeNB/MCG is on PCell and PUCCH for SeNB/SCG is on PCellSCG
· If UCI is to be transmitted on PUSCH
· A cell from each of the MCG and SCG with the smallest Cell Index (within the cell group) transmitting on PUSCH carries the UCI (for the corresponding cell group)
· UCI for SCG can be mapped to PUSCH on the cells belonging to SCG only
· Separate PUCCH configuration for PCell and the special Scell

· E.g. PUCCH region, PUCCH format, simultaneous PUCCH-PUSCH Tx, simultaneous A/N and CQI, … 
Proposal 2: RRC configuration to specify which CC from SCG carries PUCCH.
Proposal 3: UCI for SCG can be mapped to PUSCH on the cells belonging to SCG only.
Proposal 4: Separate PUCCH configuration for PCell and the special Scell.
2.3 


Pathloss Estimation
In CA, pathloss estimation of a cell is done either based on the corresponding DL CC of the given cell, or the DL PCC, depending on which TAG the serving cell belongs to. The same mechanism can be used for dual connectivity, with an addition of the possibility of pathloss estimation being done based on PCellSCG for cells in SCG. This will enable the same conceptual behaviour as in CA, just now applied to each of the cell groups in dual connectivity.

Proposal 5: DL CC of the PCellSCG can be used for pathloss estimation for cells in SCG.
3. Conclusion
Based on the discussion presented in the paper, to support the dual connectivity operation we propose the following: 
Proposal 1: Cross-carrier control can be configured only within cells belonging to the same cell group.

Proposal 2: RRC configuration to specify which CC from SCG carries PUCCH.

Proposal 3: UCI for SCG can be mapped to PUSCH on the cells belonging to SCG only.
Proposal 4: Separate PUCCH configuration for PCell and the special Scell.

Proposal 5: DL CC of the PCellSCG can be used for pathloss estimation for cells in SCG.
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