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1 Introduction

Until RAN1#68bis, there have been many evaluations of TDD UL-DL reconfiguration, and we already saw and perhaps continue to foresee significant system performance gain. Next step, it should start the study of methods or signalling of how to support the different time scales for UL-DL reconfiguration.

In this contribution, we intend to elaborate several methods to achieve the reconfiguration and analyze their strong points and shortcomings respectively.
2 Discussion
2.1 Legacy method of SIB1/Paging

R10 already supports the TDD UL-DL reconfiguration via SIB1/Paging. SIB1 carries TDD UL-DL configuration information. ENodeB broadcast the configuration information and UEs decode PDSCH/SIB1, got it, and then configure correspondingly. Considering minimum of spec impact, we may reuse SIB1 to support the reconfiguration. Current SIB1 update is via paging procedure. When eNB decides to reconfigure the UL-DL configuration, the procedure flow is like this: 

->eNB decides the reconfiguration of UL-DL configuration;
->eNB sends paging message with SIB1 update;

->UEs decode PDSCH with paging message and know the system information update;

->UEs read SIB1 and get the reconfiguration information.
This method seems feasible, but also shows an obvious shortcoming that is hard to support dynamic time scales of reconfiguration. Until now, SI eIMTA requires a dynamic time scale from 10ms minimum to 640ms maximum of reconfiguration. Per R10 spec, SIB1 locates in the 5th subframe of every even frame with a periodicity of 80ms, and paging cycle time is from 320ms to 2560ms. Therefore, the delay is not acceptable to eIMTA requirement.
Observation 1: Legacy SIB1/Paging  informs the UL-DL configuration. But it cannot meet requirement of short time scale. 
2.2 Physical signaling e.g.PDCCH
Dedicated PDCCH signaling to each UE, where PDCCH carries indication of or UL-DL reconfiguration information. This method can inform the reconfiguration in time even in a smaller time period than 10ms requirement of eIMTA. But its drawback may be:

· New PDCCH. This may cause significant spec impact;

· Overload of physical signaling. Because the reconfiguration information should arrive at all UEs in that cell, then all PDCCHs of those UEs have to be sent once within the reconfiguration time like 10ms.
Observation 2: New Pdcch is designed to carry the UL-DL configuration information. Its drawback is that spec impact and overload of physical signaling.
2.3 MIB
 Given that the reconfiguration information should arrive all related UEs, the method of broadcast should be an ideal way. Then in order to configure in time, MIB/PBCH should be a candidate way. 
Current MIB still leave 10 spare bits not used. 
MasterInformationBlock ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100},


phich-Config





PHICH-Config,


systemFrameNumber




BIT STRING (SIZE (8)),


spare







BIT STRING (SIZE (10))
}
It is efficient to make use some of these bits to convey the UL-DL reconfiguration information. This way, all UEs can get the information without extra signaling overload. 

Then to meet the time scale requirement, some modification to MIB may be considered. Now MIB is sent once every 10ms with a cycle of 40ms. Then MIB modification should be like this way: change MIB period to 10ms, 3 bits of spare bits of MIB is used to indicate the UL-DL configuration. 
The drawbacks of this method are:

· UE should read MIB continuously to get configuration in time;
· MIB period modification will affect the PBCH coding. As above said, the TTI is changed, then the PBCH coding accordingly should be modified.

Observation 3: some of MIB spare bits carry the UL-DL configuration information. This method would affect MIB TTI and PBCH coding accordingly, and UEs have to decode MIB continuously. 
3 Conclusion

In this contribution, we analyzed several methods to support different time scales for TDD UL-DL reconfiguration. 
Observation 1:Legacy SIB1/Paging  informs the UL-DL configuration. But it cannot meet requirement of short time scale. 
Observation 2: New Pdcch is designed to carry the UL-DL configuration information. Its drawback is that spec impact and overload of physical signaling.

Observation 3:Some MIB spare bits carry the UL-DL configuration information. This method would affect MIB TTI and PBCH coding accordingly, and UEs have to decode MIB continuously.
Conclusion: All above methods have drawbacks respectively. We need more investigation based on these methods, or try to study other schemes.
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