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1 Introduction

At the RAN#51 plenary meeting, the Rel-11 SI eIMTA [1] was approved. In the past two years, 3GPP carried out in-depth research and released the corresponding technical report [2]. At the RAN#58 plenary meeting, a new Rel-12 work item concerning the eIMTA was approved.
In the WID [3] the WI objective is to enable TDD UL-DL reconfiguration for traffic adaptation in small cells including at least pico or femto cell. According to the agreed WID [3] 3GPP will mainly focus on the follows in Rel-12,

	· Agree on the deployment scenarios for TDD UL-DL reconfigurations
· Aim to support the scenarios that contain at least pico or femto cells from the study item,

· Identify and agree on other scenarios (if any) to be supported; 

· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration and specify the necessary (if any) enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g.

· HARQ/scheduling timeline, 

· RLM/RRM measurements, 

· CSI reporting;

· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s) to enable the agreed interference mitigation scheme(s), e.g.

· E-UTRAN/UE measurements, backhaul coordination, and signaling,

· Power control;

· 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;

· Specify applicable eNB and UE core requirements.


In this contribution, we will focus on the backward compatibility for legacy UE and provide some initial considerations.
2 The future challenges for legacy UE
From the WID objectives addressed in [3], backward compatibility for legacy UE is a key issue of the TDD UL-DL reconfiguration WI,

”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;”
The UL-DL re-configuration message for legacy UE (Rel-11 and beyond) is carried by SIB which is a “long term” procedure. According to the Rel-11 SI conclusion, faster reconfiguration will lead to more benefit. The eIMTA UL-DL reconfiguration will possibly be carried by “short term” messages though the signalling details are FFS. Therefore, there might be conflict subframes between legacy UE and Rel-12 UE and the risk need to be assessed.
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Fig 1: the conversion of subframe transmission direction

An illustrative example is in Fig 1 the legacy UE is informed by the eNB (via SIB) that subframe #3 and 4 should DL. Unfortunately, Rel-12 UE is informed that these two subframes should be UL via an Rel-12 eIMTA message which couldn’t be realized by legacy UE. During the conflict subframes some regular legacy UE behaviors, such as UE DL measurement, CSI report and the SRS/PRACH transmission, will happen. The measurement results/reports will be impacted namely and the corresponding MM, RLM and RRM decisions would possibly be wrong. 
During the Rel-11 study item some backward compatibility issues for legacy UE have been addressed and summarized in the technical report [2]. These backward compatibility issues need to be considered in RAN1, including:
· RLM measurement
· RRM measurement

· CSI report

From the example in Fig 1 the following issues should also be addressed in Rel-12 WI:
· PRACH transmission
· SRS transmission
To work out some backward compatible solutions for Rel-11 beyond UE should be handled with high priority. In the following section we propose some initial ideas to kick off the discussion. 
· Solution 1: Always DL/UL subframe based
One straightforward solution is that only allowing above-mentioned regular UE behaviors, such as UE measurement, SRS/PRACH transmission, occur in some specific subframes, for example the subframe#0, #1, #5, #6 for DL, as shown in Fig 2, and subframe#2 for UL. Obviously, this solution is very simple and no further standardization effort is required. However, this fixed system configuration will potentially decrease the system performance either on channel estimation accuracy and link adaptation flexibility. 
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Fig 2: “Always” DL subframe
· Solution 2: Resource restriction based
A more flexible solution is to dynamically restrict the resources used for above-mentioned behavior. Specifically, during the conflict subframes we can dynamically restrict the UE measurement occasion, restricting the SRS and PRACH transmission occasion and restricting CSI report time. 
Only through empirical analysis, some existing signaling or feature can be reused to realize such “resource restriction”. For example, a similar effect as “resource restriction” can be obtained via configured MBSFN or ABS subframe. Moreover, the “Time domain measurement resource restriction” and specific “SRS/PRACH configuration index”, defined in TS36.213, also can be considered. Compared with solution 1, this method can achieve higher flexibility and improve Rel-12 UE performance. However, the flexible scheme will potentially result huge signaling overhead and how to balance the fast signaling frequency and performance need FFS. 
3 Potential TDD reconfiguration gain for legacy UE
Based on the Rel-11 SI conclusion, the TDD dynamic reconfiguration provides a promising approach to improve system performance as follows, 

“The faster TDD UL-DL reconfiguration time scale provides larger benefits than slower TDD UL-DL reconfiguration time scale”. 
From Rel-12 UE point of view, fast reconfiguration frequency could achieve more benefit. However, since the new defined reconfiguration signaling can’t be realized by legacy UE which may not enjoy the performance gain from reconfiguration.
A potential tradeoff solution is to reconfigure the legacy UE and Rel-12 UE with different frequency. The legacy UE is reconfigured slowly via current signaling and Rel-12 UE is reconfigured with higher frequency. This “Dual-period reconfiguration” scheme could maintain the legacy UE performance with existing system information with 320ms or 640ms reconfiguration period and offer the Rel-12 UE more benefits with faster reconfiguration. However, with these two different scheduling frequencies a fine-tuned coordination method is required to avoid the risks identified above.

4 Conclusions
The backward compatibility is an important issue for Rel-12 eIMTA WI. In this contribution, we discuss this issue for legacy UE and provide some initial considerations. 
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