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1. Introduction

In the RAN #58, it was approved that a new work item for eIMTA would be started in RAN1 meeting. In this contribution, we show our views on the backward compatibilities of eIMTA in Rel-12.
2. Discussion
In the WID, it was stated that backward compatibility shall be maintained and the performance of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered [1] 
	· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered for the scope of this work item;


2.1. Required backward compatibilities in eIMTA
In the WID [1], it is implied that the backward compatibility shall be maintained in both RRC_CONNECTED and RRC_IDLE modes [1]. In this contribution, we discuss the definitions of the backward compatibility.
1. RRC Idle mode
The eIMTA functionality must admit these functions without changes to keep the backward compatibility in idle mode.
· Reception of:

· PSS/SSS, PBCH, PDCCH scrambled with P-RNTI/SI-RNTI, PDSCH in a part of the DL subframe

2. RRC connected mode
The examples of required functions to keep the backward compatibility in connected mode from the UE’s perspective.
· PDSCH reception

· Backward compatible DL subframe

There will be two alternatives.

· In all the DL subframes, backward compatibility can be maintained

or 
· In particular DL subframes (e.g., subframe #0 and/or #5 only), backward compatibility can be maintained.
Legacy UE’s DL throughput can be maintained if all the DL subframes are backward compatible UL subframe. On the other hand, legacy UE’s DL throughput will be decreased if particular DL subframes are backward compatible.
· Transmission mode: 
The backward compatible DL subframe may depend on transmission mode. For example, all the DL subframes can be used for TM9/TM10 transmission, but specific DL subframes can be used for other transmission mode (e.g. TM1/2 or TM1-4).  
· PUSCH transmission

· Backward compatible UL subframe

Similar to backward compatible DL subframe, legacy UE’s UL throughput can be maintained if all the UL subframes are backward compatible UL subframe. On the other hand, legacy UE’s DL throughput will be decreased if particular UL subframes are backward compatible.

· PDCCH reception
PDCCH can be received in all the DL subframes, or in particular DL subframe (e.g., subframe #0 and #5 only)
· EPDCCH reception

EPDCCH can be received in all the DL subframes which is configured to monitor EPDCCH or in particular DL subframe
· Cross-carrier scheduling:

Similarly to EPDCCH, cross-carrier scheduling eliminates the need of monitoring PDCCH on small cell. However, considering the support of backward compatibility both for RRC connected mode and idle mode, we think the specification should allow legacy UE to be connected to the cell with eIMTA as the Pcell, which require eIMTA cell support common search space in PDCCH. 
As stated in the above, different levels of backward compatibility can be assumed. The backward compatibility is one of the requirements to discuss this WID. Therefore, RAN 1 should clarify the required level of backward compatibility in RRC idle mode and RRC connected mode for eIMTA.
Proposal 1:

· RAN1 should clarify the required level of backward compatibility in RRC idle mode and RRC connected mode for eIMTA.
Moreover, the backward compatibility requirement in [1] implies the support of legacy UEs in eIMTA cell at least with legacy carrier type. If that is the case, an eIMTA cell may need to define a default TDD UL/DL configuration to keep the backward compatibility with legacy UEs. An eIMTA capable UE may add new timings over the default configuration, or follow the timing of a different TDD UL/DL configuration. On the other hand, a legacy UE should maintain its default TDD UL/DL configuration timing. The backward compatibility should be achieved by eNB scheduling constraints without extra specification work. We expect that the legacy UE performance will be degraded due to scheduling constraints. 

For example, if a subframe is changed from a DL to an UL, there will be no UL grant or no PHICH expected for legacy UEs in the given subframe. If a subframe is changed from an UL to a DL, there should be no scheduled UCI reporting in the given subframe, thus, no PDSCH should be targeted to legacy UEs in the DL subframes whose HARQ-ACK is associated with the given converted subframe. 
Based on the above considerations, we propose;
Proposal 2:

· The backward compatibility shall be maintained if eIMTA cell is configured with legacy carrier type.

· At least when eIMTA cell is configured with legacy carrier type, default TDD UL/DL configuration timing should be configured to keep the backward compatibility with legacy UEs.

2.2. The necessity of maintaining backward compatibility in eIMTA with NCT
We think one of the typical deployments is eIMTA with new carrier type (NCT) in a small cell. Since the backward compatibility is not required in NCT, it should be clarified whether the maintenance of backward compatibility which is stated in the objective of [1] is required when eIMTA is applied in an NCT.
If it is decided that backward compatibility is not maintained at all in NCT, eIMTA with NCT also does not maintain the backward compatibility with legacy UE.
On the other hand, if it is decided that backward compatibility is maintained in NCT even with restrictions, eIMTA with NCT can maintain the backward compatibility with legacy UE with restriction.

Proposal 3:

· It is FFS whether the backward compatibility shall be maintained if eIMTA is applied with NCT and it depends on the decision in NCT discussion.
3. Conclusion

In this contribution, we propose
Proposal 1:

· RAN1 should clarify the required level of backward compatibility in RRC idle mode and RRC connected mode for eIMTA.

Proposal 2:

· The backward compatibility shall be maintained if eIMTA cell is configured with legacy carrier type.

· At least when eIMTA cell is configured with legacy carrier type, default TDD UL/DL configuration timing should be configured to keep the backward compatibility with legacy UEs.

Proposal 3:

· It is FFS whether the backward compatibility shall be maintained if eIMTA is applied with NCT and it depends on the decision in NCT discussion.
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