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1 Introduction
At RAN1 #74b meeting, signalling mechanisms for TDD UL-DL reconfiguration have been discussed and analyzed, with the working assumption reached as following:
· 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
In the following paragraph, we will confirm the above-mentioned working assumption, and provide further details on the reconfiguration signalling design.
2 TDD reconfiguration signalling

Choosing DCI length of DCI format 1C has the benefits such as lower overhead because DCI format 1C is the smallest DCI format. When eIMTA for CA or CoMP scenario 4 is not supported, one DCI (e.g. DCI format 1E) with the same size as DCI format 1C would be enough to indicate the fast TDD configuration.  In order to support CA or CoMP scenario 4 with flexible-TDD, the required bits for UL-DL reconfiguration can be high than the available bits in one DCI, in this case, more than one DCI format 1E can be transmitted. For instance, each carrier component can have the same reconfiguration interval but with different offset time. As a result, DCI format 1E with the same eIMTA-RNTI can be transmitted in different subframe which corresponding to different carrier component. In other words, the overhead is proportional to the number of cell needs reconfiguration, instead of designing a DCI with larger overhead to support rare cases such as CA or CoMP scenario 4. Beside lower overhead, there isn’t any limitation in the transmission time of DCI format 1E, which made it possible to support fast reconfiguration such as frame-based reconfiguration. More importantly, the error probability of PDCCH CRC false positive can be dramatically reduced by setting certain bit fields to predetermined values to virtually extend the CRC length.

Proposal 1: Confirm the working assumption that the DCI size to carry reconfiguration bits is aligned to DCI format 1C only.
2.1 DCI format 1E

When UE is indicated to detect DCI format 1E which is scrambled by eIMTA-RNTI, a DCI format 1C scrambled by RA-RNTI/P-RNTI/SI-RNTI may be mistakenly detected as DCI format 1E. This error is called PDCCH CRC false positive which may lead to interpret RIV bits in DCI format 1C as TDD UL-DL configuration, or misdetection of PDSCH corresponding to DCI format 1C by interpreting the TDD UL-DL configuration as part of the RIV bits. Certain method should be design to reduce the false positive probability.

As depicted in Figure 1, the bits field of DCI format 1C can be divided into three parts. The first part is gap value indictor, which doesn’t exist when[image: image1.wmf]50
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; the second part is resource block assignment, which can be 3/5/7/8/9 bits, depending on the system bandwidth and gap; the third part is the modulation and coding scheme, which is fixed to 5 bits.

· Virtual CRC

Not all states for resource block assignment in DCI format 1C are actually used. To be specific, if[image: image2.wmf]15
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 and Gap 1 is adopted, 5 bits are used to indicate resource block assignment. However, there are only 28 options of resource block assignment, with 4 states unused. Further examination of resource block assignment for other bandwidth can find that resource block assignment bits started with “111” are never used in DCI format 1C.  That means, resource block assignment bits started with “111” is an error case for DCI format 1C, we can take advantage of this error case to further distinguish DCI format 1E from DCI format 1C. For instance, as depicted in figure 1, 3 most significant bits of resource block assignment in DCI format 1E can be set to “111” by eNB. At the UE side, after passing CRC check, the content of DCI format 1E is further checked, if the value of the above-mentioned 3 bits is not “111”, UE can interpret it as an invalid DCI format 1E, and a fallback method should be adopted instead of using the TDD UL-DL configuration in the DCI format 1E.
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Figure 1: Bits field of DCI format 1C and DCI format 1E.
If only one TDD configuration is carried on DCI format 1E, for instance, in non-CA and Non-CoMP Scenario 4, 3 bits in DCI format 1E can be used to convey the TDD configuration while other bits can be used as parity bits. For example, if system bandwidth is 10MHz, the reliability of the reconfiguration signalling can be increased by 3 repetitions.

Proposal 2: Three bits in DCI format 1E corresponding to resource block assignment in DCI format 1C should be set to “111” to increase the length of CRC virtually.
·   Carrier aggregation
When carrier aggregation is configured with eIMTA, how to indicate TDD reconfiguration for multiple UEs is a challenging issue because different UE can be configured with different number of carrier components, and different UE can have different carrier indicator field (CIF) for the same carrier component. For instance, one serving cell is configured as primary cell for UE0 and as secondary cell for UE1, and then the CIF of this serving cell is 0 for UE0 and non-zero for UE1. 
In order to have a clear relationship between TDD reconfiguration and component carrier, the value CIF for all UEs can be assigned in a cell-specific manner. And the TDD reconfigurations of all configured CCs are concatenated in ascending order of the CC indexes. Based on the cell-specific CIF and ascending ordered TDD reconfiguration, UE can detect the TDD reconfiguration for each carrier component.
Besides the concatenation of TDD reconfiguration, the capacity of DCI format 1E can be another issue since it may not enough to convey all TDD reconfiguration when the number of configured carrier component is up to 5. For instance, the size of DCI format 1E equals to 13 bits when the system bandwidth is 10MHz, at most 3 TDD reconfiguration signalling can be convey in one DCI format 1E if 3 bits are reserved to extend CRC length virtually. In order to convey the TDD configuration for the remaining carrier components, each carrier component can have the same reconfiguration interval but with different offset time. As a result, DCI format 1E with the same eIMTA-RNTI can be transmitted in different subframe which corresponding to different carrier component.
Proposal 3: In order to alleviate the load of DCI format 1E, The TDD reconfiguration for different Carrier components can be transmitted on different subframe.
3 Conclusion 
In this contribution, we discussed the transmission mechanisms for reconfiguration signalling and we provide our proposal as follows:

Proposal 1: Confirm the working assumption that the DCI size to carry reconfiguration bits is aligned to DCI format 1C only.
Proposal 2: Three bits in DCI format 1E corresponding to resource block assignment in DCI format 1C should be set to “111” to increase the length of CRC virtually.
Proposal 3: In order to alleviate the load of DCI format 1E, The TDD reconfiguration for different Carrier components can be transmitted on different subframe.
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