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1 Introduction

In last meeting, it was agreed on explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH.
· The L1 signaling is used to at least inform the UE the downlink subframes to detect (e)PDCCH, and to possibly measure CSI

· Other purposes of this L1 signaling is FFS

·  FFS if the UE group common reconfiguration signaling is designed such that 

· It is carried by DCI in common search space.  

· Multiple reconfiguration indicators (e.g. for CA, COMP scenario 4)  can be multiplexed into one DCI, where each reconfiguration indicator represents one of seven existing TDD UL/DL configurations. 

· FFS whether reconfiguration indicator(s) in DCI can be multiplexed with information other than reconfiguration indicator(s), padding bits and CRC. 

· FFS to choose DCI length from two existing DCI lengths for DCI-1C and DCI-0/1A/3/3A.

In this contribution, we further discuss the possible signaling schemes for TDD UL-DL reconfiguration by UE-group-common (e)PDCCH  and give our proposals.
2 Candidate DCI formats for UE-group-common (e)PDCCH
According to the working assumption, the L1 common (e)PDCCH can be used to convey the dynamic singling for eIMTA. In this section, three candidate schemes are discussed.

1) New DCI with the same size as DCI format 1C

The new DCI format can be designed with the same size as DCI format 1C to avoid extra blind decoding. Due to DCI format 1C has the smallest payload size among all the DCI formats, the achievable reliability with this new format could also be higher compared with other DCI formats. In addition, one new RNTI (this new RNTI is a UE-group-specific RNTI, which can be called as TDD-RNTI in the following text) needs to be reserved and scrambled for the new DCI to differentiate this new DCI and existing DCI format 1C. 
Scheme 1: UL-DL configuration information can be carried by a new DCI with the same size as DCI format 1C. 

2) Embedded in DCI format 3/3A
DCI format 3/3A conveys many TPC command fields and each TPC command field is associated with a UE. Therefore, it is possible to reserve some TPC command fields to carry TDD UL-DL configuration indication. A new cell specific RNTI (TDD-RNTI) also needs to be reserved for this DCI to distinguish it from existing DCI.
In one DCI format 3/3A, in addition to the fields reserved for UL-DL configuration information, there may still be spare fields that can be used for UE specific TPC command. With this method, a group of UEs can detect TPC command by monitoring the PDCCH scrambled by TDD-RNTI.  
Scheme 2: UL-DL configuration information can be embedded in DCI format 3/3A.

3) Embedded in DCI format 1A scrambled with SI-RNTI / P-RNTI / RA-RNTI
DCI format 1A is also possible to carry the information of UL-DL configuration, when it is scrambled with SI-RNTI / P-RNTI / RA-RNTI. Without introducing any additional DCI overhead, at least 7 reserved bits (including 4-bit HARQ process number, 2-bit DAI and the most significant bit of the TPC command) can be used for TDD UL-DL configuration indication.
DCI format 1A scrambled with SI-RNTI can be used to schedule SIB, which is sent cell specifically at least once in every 20ms. If DCI format 1A is scrambled with P-RNTI and RA-RNTI, it may be sent with slower time-scale. According to the evaluation from [1], the physical layer signaling with 10ms time scale and 40ms time scale can achieve similar performance. Therefore, the similar system performance can be expected for the case that DCI format 1A with SI-RNTI (20ms time scale) and the case with 10ms time scale.  
For CoMP scenario 4, multiple UE groups may be configured for different transmission points, and each UE group requires one individual UL-DL configuration. This scheme may be insufficient to support more than 2 UL-DL configuration indications in one PDCCH. Similarly, when more than 2 different UL-DL configurations are used in carrier aggregation case, this scheme may also be insufficient.  However, in our understanding joint operation of eIMTA and CoMP scenario 4 still needs to be justified.
Scheme 3: UL-DL configuration information can be embedded in DCI format 1A scrambled with SI-RNTI / P-RNTI / RA-RNTI.
4) Summary
According to the above discussion, we have the following observations. 
· For the overhead aspect, scheme 1 consumes more CSS resource to transmit the PDCCH since at least one individual PDCCH will be occupied. Scheme 2 and scheme 3 will consume less PDCCH resource than scheme1 since the UL-DL configuration information can share one PDCCH with TPC commands or scheduling information of SIB/RACH response/Paging.
· From the view of information capacity, scheme 1 and 2 have more information bits than scheme 3 to support UL-DL configuration of multiple UE groups or multiple serving cells in one PDCCH. 
Based on the tradeoff analysis of above discussion, we can find the scheme 2 has better information capacity than scheme 3, and less PDCCH overhead consumption than scheme 1. Therefore, we slight prefer to adopt scheme 2 as the signaling scheme to support eIMTA.
Proposal 1: We slightly prefer to embed the UL-DL configuration information in DCI format 3/3A.
3 Search space

CSS can be used for PDCCH reception of a group of UEs or all UEs in a cell, so it is natural to carry UE-group-common PDCCH on CSS. On the contrary, UESS is configured according to C-RNTI which is UE-specific, so it is obviously not possible to carry UE-group-common PDCCH for a group of UEs. 
Proposal 2: UE-group-common PDCCH should be transmitted in CSS.
The concerns on capacity of CSS was raised since more resource of PDCCHs are needed in CSS, especially when eIMTA is combined with CA/CoMP scenario 4, and some solutions are given in [3-5]. In our view, it is premature to conclude whether CSS capacity is enough or not. How to support joint operation of eIMTA and CA/CoMP scenario 4 is not decided yet (e.g how many carriers can simultaneously support different UL-DL configurations in CA). In addition, which DCI format indicating UL-DL configuration is not decided yet, either. 
In future, if extended CSS needs to be introduced due to CSS capacity issue, the maximum PDCCH blind decodes will need to be kept the same as before to avoid additional UE capability requirement. It was concluded in [6] that “Strive to avoid additional blind decodes”, when explicit L1 signaling of reconfiguration by UE-group-common (e)PDCCH is taken as the work assumption. Thus, the number of blind decodes which is used for extended CSS, should be deducted from number of blind decodes for UESS.
In addition, it is should allow eNB has the flexibility to configure the extended CSS. For example, extended CSS can be configured in the scenario of eIMTA combined with CA/CoMP scenario 4, but not be configured in other scenarios.
Observation 1: it is FFS on whether to support extended CSS, and additional blind decodes should be avoided in further PDCCH search space design.
4 Configuration Modification Procedure

Due to the bursty traffic model, the traffic load sometimes fluctuates rapidly and sometimes fluctuates slowly. It is beneficial to allow an eNB to adjust different reconfiguration durations adaptively to efficiently control the overhead of common control signaling. When traffic fluctuates fast, eNB can configure a 10ms reconfiguration duration for the common signaling transmission. When traffic fluctuates slowly, eNB can configure larger reconfiguration duration, and UE can monitor PDCCH in fewer subframes which is beneficial for reducing false alarm of PDCCH. As shown in figure 1, the UEs receive the cell common PDCCH before the reconfiguration time instance.

In addition, as discussed in [2], we can find that the reliability of PDCCH is worse than MAC, RRC, or PBCH signaling. In order to improve signaling reliability of PDCCH, the PDCCH for indicating UL-DL configuration can be repeated several times (e.g. repeat twice) before reconfiguration time instance. 
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Figure 1, Configuration modification procedure
Proposal 3: Allow eNB to adjust reconfiguration duration adaptively.

Proposal 4: PDCCH for indicating UL-DL configuration can be repeated and signaled in advance of reconfiguration time instance.
5 Conclusion

Considering PDCCH blind decoding, overhead and reliability, we have the following proposals:

Proposal 1: We slightly prefer to embed the UL-DL configuration information in DCI format 3/3A.
Proposal 2: UE-group-common (e)PDCCH is transmitted in CSS.
Proposal 3: Allow eNB to adjust reconfiguration duration adaptively.

Proposal 4: PDCCH for indicating UL-DL configuration can be repeated and signaled in advance of reconfiguration time instance.
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