3GPP TSG-RAN WG1 Meeting #80bis
R1-151760
Belgrade, Serbia, 20th – 24th April, 2015
Agenda item:

7.2.2.1
Source:
Nokia Networks
Title:
Discussion on open Issues for PUCCH on SCell
Document for:

Discussion and Decision

1
Introduction
In this contribution open issues on PUCCH on SCell are discussed. UL power control and power headroom reporting issues are discussed in [1]. Scheduling request transmission in SCell, need for common search space in SCell, cross carrier scheduling between cells in different PUCCH cell groups and UCI transmission on PUSCH are discussed in this contribution.
2
UCI transmission on PUSCH
When PUCCH on SCell operation is configured, two cell groups are created. Typical scenario for dual PUCCH operation is such that macro cell(s) belong to one cell group and PCell is used for PUCCH transmission in that cell group. The other cell group consists of small cells and one of the SCells in small cell layer is configured to carry PUCCH. If the UE is scheduled to transmit PUSCH simultaneously with UCI, it should be decided, how UCI is mapped to the PUSCH. Two options should be considered:
1. CA as a starting point
In this option UCI is transmitted via PUSCH whenever UE has PUSCH transmission. PUCCH cell groups are not taken into account, if UE has PUSCH transmission. In this option UE has to support simultaneous PUCCH + PUCCH transmission i.e. PUCCH on both PUCCH cell groups. Also UE has to support simultaneous PUSCH + PUSCH transmission but simultaneous PUSCH + PUCCH does not have to be supported. We assume that the fact that simultaneous PUSCH + PUCCH can be avoided does not make UE RF implementation significantly simpler compared to dual connectivity type of operation.
Rules for UCI mapping to PUSCH are basically already defined for both FDD/FDD UL CA and FDD/TDD UL CA in previous releases, so it should be possible to just apply existing specifications. However, it should still be studied, if some modifications are needed. One thing to consider is that current rule for selecting PUSCH for UCI is that PCell is used when PUSCH is scheduled in the PCell and otherwise SCell with lowest index is used. In order to avoid power limitation in UCI transmission, selecting PUSCH cell that has the lowest pathloss would be better.
CA method has the benefit that UE does not have to divide its power for simultaneous PUSCH and PUCCH transmission but can UE transmit both UCI and PUSCH in a single PUSCH. This results in some power savings in UE. Another benefit is that UCI transmission is less likely to be power limited because UE has to divide power for multiple UCI channels only in PUCCH + PUCCH case, when required tx power typically is smaller than when PUSCH is transmitted. In other cases all the UCI is transmitted in one channel (PUSCH) and power of that transmission is prioritized over other PUSCH transmissions. 
2. DC as a starting point
In this option UCI is transmitted via the PUSCH of the same PUCCH cell group only and simultaneous PUSCH + PUCCH transmission between cell groups has to be always supported by UEs. The existing UCI mapping rules and UL power control operation defined in dual connectivity can be used in this case and there is no need to consider additional optimizations. 
We think that PUCCH on SCell operation is especially targeted to the scenario, where PCell is in the macro layer and the SCell that carries PUCCH is in the small cell layer and there are many small cells in the coverage area of macro cell. In order to offload UCI traffic in the small cells from the macro cell it is useful to support PUCCH on SCell and also it is reasonable to transmit UCI related to small cell transmissions in the small cell layer, when PUSCH is used to carry UCI.   
Proposal 1: UCI is transmitted via PUSCH of the same PUCCH cell group only. When PUCCH on SCell operation is configured, UE has to support simultaneous PUSCH in one of the cell groups and PUCCH in the other cell group.
3
Other open issues

Scheduling request transmission on SCell PUCCH 
The shortest UE specific periodicity of scheduling request is 1ms. If many UEs in the cell are configured with short periodicity, the amount of resources needed for SR becomes large. The resource usage could be divided by supporting SR also on SCell PUCCH. Implementation based method is to configure different PCell for different UEs. However, if typical scenario with macro PCell and several small cells in the coverage area of PCell is assumed, then SR load in the PCell can be reduced only by supporting SR in the PUCCH of the SCell. We think that specification effort needed to support SR in SCell is low both in RAN1 and RAN2 [2].
Proposal 2: Scheduling request is supported on the PUCCH of the SCell

Common search space in SCell
Supporting 3/3A TPC commands is the only reason why CSS should be considered for SCell. We think that transmission of TPC bits for PUCCH on SCell can be done so that CSS in SCell is not needed. 
Proposal 3: Common search space in the SCell is not supported.  

Cross carrier scheduling

In this meeting it should be decided whether cross-carrier scheduling between cells in different PUCCH cell groups is supported. We think that PUCCH on SCell should be based on dual connectivity type of operation as much as possible. We propose that DC principle should be used in UCI on PUSCH transmission. Following from that we think that DC principle should be used also in cross-carrier scheduling i.e. cross-carrier scheduling is only supported within PUCCH cell groups but not between CGs. Scheduling in one of the cell groups can then be independent of scheduling in the other CG.
Proposal 4: Cross carrier scheduling between PUCCH cell groups is not supported.
4
Conclusion
In this contribution we have discussed open issues in the PUCCH on SCell. We have the following proposals.
Proposal 1: UCI is transmitted via PUSCH of the same PUCCH cell group only. When PUCCH on SCell operation is configured, UE has to support simultaneous PUSCH in one of the cell groups and PUCCH in the other cell group.

Proposal 2: Scheduling request is supported on the PUCCH of the SCell

Proposal 3: Common search space in the SCell is not supported.
Proposal 4: Cross carrier scheduling between PUCCH cell groups is not supported.
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