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1 Introduction

The signaling for TDD UL-DL reconfiguration was extensively discussed at RAN1 #74bis and the following was agreed [1]
Agreement:

· New RNTI(s) for explicit reconfiguration DCI (eIMTA-RNTI) will be introduced

· The reconfiguration DCI at least carries 3 bits to explicitly indicate one of the existing 7 UL/DL configurations

· Explicit reconfiguration DCI is transmitted in at least Pcell PDCCH CSS

· If a UE is configured with two or more eIMTA-enabled cells, the UE can be indicated by one explicit reconfiguration DCI for the two or more eIMTA-enabled cells if the DCI is transmitted in Pcell PDCCH CSS

· Two or more indicators (each of 3-bit) for the corresponding two or more eIMTA-enabled cell can be included in one explicit reconfiguration DCI for a UE configured with two or more eIMTA-enabled cells, if the DCI is transmitted in Pcell PDCCH CSS

· A UE is expected to monitor explicit reconfiguration DCI at least in a set of periodic subframes (subject to DRX operation)

· FFS whether or not to monitor additional subframes in addition to the set of periodic subframes

· The set of periodic subframes is by configuration 

· FFS whether or not to have a modification period during which the UE can assume the same configuration 

· FFS whether the UE can combine multiple DCI transmissions within the given modification period

Working assumption: 

· The DCI size to carry reconfiguration bits is aligned to DCI format 1C only

· If the explicit reconfiguration DCI only carries information for explicit reconfiguration, the number of eIMTA-RNTI configured for the UE is always 1

Note:

· Signalling design for explicit reconfiguration should not be optimized for CoMP Scenario 4

· Signalling design for explicit reconfiguration should support CA 

In this contribution, we share our views on several remaining issues of explicit signaling and also discuss the fallback operation when the explicit signaling cannot be detected as well as the fallback operation for configuration/reconfiguration of eIMTA.
2 Discussion
2.1 Remaining issues of explicit signalling

One remaining issue is whether the explicit reconfiguration DCI should be allowed to be transmitted in UE-specific search space in additional to Pcell PDCCH CSS. It should be noted that the explicit signaling is a UE group common signaling and the UE-specific search spaces for eIMTA UEs will not overlap in most cases. If explicit reconfiguration is allowed to be transmitted in USS, this will result in either additional blind decoding attempts at the UE side or additional specification changes, e.g. borrowing blind decoding attempt from USS. On the other hand, considering that HARQ/scheduling timing design follows reference TDD configurations, the occasional missing of explicit signaling will not incur serve throughput degradation as long as a robust fallback operation is adopted.

At RAN1#74 it was agreed that explicit signaling is used to identify potential PDCCH-subframes and CSI measurement resources. Other use cases of explicit L1 signaling has been discussed such as controlling periodic PUCCH and SRS transmissions, pruning of uplink grants, HARQ feedback encoding and PUCCH HARQ feedback mapping. Since these cases are all under network control and no evaluations have shown the benefit of more complex operation there is no need to connect additional operations to the L1 signaling. 

The other remaining issues relates to whether there is a need to further enhance the robustness of explicit signaling. Since the explicit signaling is targeting UE power consumption and CSI accuracy there is no strong motivation to ensure strong robustness requirements. Since CSI feedback is associated with errors typically assumed to be in the range of 1-10% this puts a range on the requirements on the explicit signaling. It has been observed that the actual power saving from following is small, hence introducing extra complexity to reduce the errors to enable more power-saving is not motivated. The necessity of further enhancement should be justified before introducing additional complicated UE behaviors, e.g. we anticipate that additional UE behaviors may be introduced if the modification period is adopted.
Proposal 1: The explicit signaling is transmitted only in Pcell PDCCH CSS. 
Proposal 2: No additional functionality is connected to the explicit L1 signaling. 
2.2 Fall-back operation
Note that there is a possibility that explicit signaling cannot be detected by the UE. It is clear that a UE is not expected to monitor the explicit signaling while in DRX and in some situations may the common search space be crowded, e.g. due to paging, random access and system information, where a eNodeB may have to restrict from sending an explicit signaling. This is not a problem since the scheduling/HARQ-ACK timing follows semi-static reference TDD configurations. But other UE behavior such as (e)PDCCH monitoring and CSI measurement may be impacted. When the explicit signaling cannot be detected, the UE should monitor (e)PDCCH in all possible downlink subframes so that the throughput is not degraded and this could simplifies the eNodeB implementation. The purpose of the explicit signaling is to save UE power from reducing the monitored subframes. It is clear that the difference in power consumption is negligible from infrequently monitoring flexible subframes without an explicit indication. If a UE does not monitor (e)PDCCH in flexible subframes the eNodeB need to keep track and estimate the likelihood of detecting the explicit signaling, e.g. due to decoding errors and DRX operation. If PDCCH is not monitored this needs to be cleared with RAN2 to ensure that the impact on DRX operation robustness is not impacted.
For CSI measurement, it may become over complicated to change the UE behavior since the eNB does not know whether the UE has correctly detected the explicit signaling or not. In this case, the eNB and the UE may have different understanding of the reference signals that will be used for CSI measurement. Moreover the CSI reference resource assumed by the UE and eNB might be different. Therefore, we proposed that when the explicit signaling is missed, the UE will do CSI measurement assuming that the flexible subframe is downlink. This will not be a problem if interference averaging is not done by the UE side.

Proposal 3: In case explicit signaling cannot be detected, the UE shall monitor all possible downlink subframes 
Proposal 4: In case explicit signaling cannot be detected, the UE shall do CSI measurement assuming the flexible subframe is downlink.  

If a special subframe can be changed to a downlink subframes and ambiguity exist for UEs not receiving explicit signaling. Such UE cannot receive downlink data in these subframes or need to try both hypothesizes. This constitutes an unreasonable extra complexity in the UE and reduces the scheduling in the eNodeB. 
Proposal 5: A special subframe according to uplink reference configuration cannot be changed to a downlink subframe.   
By not introducing any dependency between any fast physical layer signaling and the L1 scheduling timing, most severe problems requiring fallback operations is avoided. However some cases still occur if continuous operation is to be supported. One example is during configuration/activation of the traffic adaptation feature. This will most likely be dependent on RRC configuration and is hence connected with an ambiguity period from the eNB perspective, after the RRC reconfiguration message is sent but before the RRC reconfiguration complete is received. During this period of time, the eNB cannot know the PDSCH HARQ timing and PUCCH resource mapping employed by the UE. Three potential solutions exist. The eNodeB may try to blindly detect that the UE has updated its configuration by monitoring both possible HARQ feedback occasions, assuming there is no risk for collisions. Alternatively, a fallback mode of operation could be introduced where PDSCH scheduled from common search space follow the HARQ feedback timing and PUCCH resource mapping indicated in SIB1, given that the subframe is downlink according to that configuration. A third alternative is to restrict scheduling to the subframes where HARQ feedback has the same mapping independent of configuration, if such subframes are available. It should be noted that this configuration is expected to be infrequent and hence it is not clear that optimizations are needed.   

Proposal 6: RAN1 should study if fallback operation is required for configuration/reconfiguration of eIMTA.

3 Conclusion

In this contribution we discussed the efficient transmission of explicit signaling. Based on the discussion, we have the following proposals:
Proposal 1: The explicit signaling is transmitted only in Pcell PDCCH CSS.
Proposal 2: No additional functionality is connected to the explicit L1 signaling. 

Proposal 3: In case explicit signaling cannot be detected, the UE shall monitor all possible downlink subframes 

Proposal 4: In case explicit signaling cannot be detected, the UE shall do CSI measurement assuming the flexible subframe is downlink.  

Proposal 5: A special subframe according to uplink reference configuration cannot be changed to a downlink subframe.   
Proposal 6: RAN1 should study if fallback operation is required for configuration/reconfiguration of eIMTA.
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