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1. Introduction
In 3GPP RAN1#74 meeting, the following agreement was reached regarding dynamic indication of TDD DL/UL subframe configuration [1].
· Confirm working assumption and agree 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
And there are still the following open issues to be discussed:
· FFS whether the UE group common signaling is carried by DCI in common search space.  
· FFS whether 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 continue to discuss the remaining details of the UE group common reconfiguration signalling and related specification issues. 

2. Discussion
2.1. DCI format for UL-DL reconfiguration
As proposed in [2] one approach for the UE group common signalling is to define a specific DCI format with CRC scrambled by a new RNTI. In order to avoid additional blind decoding attempts the new DCI format must have the same length as at least one of the existing DCI formats. There are two options considered: one is based on the length of DCI-1C and the other is DCI-0/1A/3/3A. The payload size of DCI format 1A and 1C at different bandwidth cases are listed in Table 1 below. It can be seen that even for the 5MHz bandwidth, DCI-1C has a length of 28 bits including 16-bit CRC, which could multiplex up to 4 reconfiguration indicators where the reconfiguration indicator is 3 bits representing one of seven existing TDD UL/DL configurations. Increasing the payload size to the same length as DCI-1A will not bring any benefit but it will reduce signalling reliability and robustness. Therefore we think if the DCI length for UL-DL reconfiguration indication is chosen from the existing DCI lengths then DCI-1C is the best choice.




Table 1: PDCCH Format 1A/1C payload size at different bandwidths
	
	20MHz
	15MHz
	10MHz
	5MHz
	3MHz
	1.4MHz

	Format 1A
	45
	43
	43
	41
	38
	37

	Format 1C
	31
	30
	29
	28
	26
	24



Secondly, the length of DCI-1C is bandwidth dependent because of the RB assignment field inside the DCI. But for the UE group common signalling it is not necessary to have such dependency.  Bandwidth independent payload size, such as the length of DCI-1C under 5MHz bandwidth, can be considered also for the UE group common signalling, which has the benefit of coding efficiency since the padding bits can be avoided. It is noted also that using a different length as DCI-1C will increase the number of blind decoding attempts. However, this can be mitigated either by configuring DCI-1C and new DCI format in different subframes or via decoding candidate multiplexing. An example of decoding candidate multiplexing is to equally split 6 decoding candidate between DCI-1C and new DCI format, e.g. each with 3 decoding candidates.
Proposal 1: 
· A specific DCI format wit CRC scrambled with a new common RNTI can be used for dynamic indication of TDD UL-DL subframe configuration.
· The length of new DCI format can be chosen from the existing length for DCI-1C. Two options are proposed to be considered.
2.2. Search space for UE group common signaling
The group common PHY signaling can be transmitted in common search space (CSS). But it is a bit restrictive given the new DCI format would collide with common search space related operations, e.g., paging, RACH response, system information broadcast, etc. Furthermore, to support CoMP scenario 4 it shall be allowed to transmit individual reconfiguration indicator from each transmission point when considering the non-ideal backhaul. In such case the use of common search space for UL-DL reconfiguration may lead to high blocking probability. Therefore, it is of interest to consider a specific search space for UE group common signalling. The design of the specific search space can be orthogonal or non-orthogonal to common search space depending on system bandwidth. The location of the specific search space can be higher layer configured to provide more flexibility for the eNB to map the UE group common reconfiguration signalling. 
Proposal 2: 
· A higher layer RRC configured search space shall be considered for the UE group common reconfiguration signaling. 
2.3. Supporting CoMP Scenario 4
For CoMP scenario 4, multiple transmission points share the same cell ID and the group common signalling needs to indicate the UL-DL configurations of multiple transmission points. Following the similar approach of DCI format 3/3A multiple reconfiguration indicators can be multiplexed into one DCI and UE is configured to monitor one of them to obtain the UL-DL configuration of the corresponding transmission point.  However, in our opinion, there should be a commonality of the used DCI format from the UE perspective. For example, it would not be preferred if DCI 3/3A size was used in CoMP Scenario 4 while DCI-1C was used in other cases. Therefore, to improve commonality, addressing separate transmission points with separate control messages should be also supported. In such case, separate control message is used for each transmission point but differentiated by using different RNTI values or by the configured different starting CCE index for the search space. 


Proposal 3: 
· For CoMP scenario 4, addressing separate transmission points with separate control messages should be supported. 
2.4. Subframe location
In order to keep the overhead reasonable, the group common signaling can be sent only on the predefined subframes, more specifically only in the fixed DL subframes. Considering the signalling decoding latency, it is preferable to transmit the group common PDCCH in early subframes of a frame which is used to indicate TDD UL-DL configuration of the next radio frame. The exact subframe location can be either fixed in the specification, e.g. in subframe 0 or configured by higher layer RRC signaling. The latter is beneficial for eICIC operation where the time location of the group common PDCCH can be different for each cell for the restricted subframe set operation.
Proposal 4: 
· The new DCI format for dynamic UL-DL reconfiguration shall be sent only on a set of fixed DL subframes, which can be either fixed or configured by higher layer signaling.
2.5. EPDCCH for dynamic TDD indication
Generally, supporting dynamic TDD indication via EPDCCH is not preferable since EPDCCH only contains UE-specific search space. Although it is possible to support group common EPDCCH for TDD UL-DL reconfiguration as well but not preferable since the current EPDCCH is dedicated for unicast.
Proposal 5: 
· The indication of dynamic TDD configuration via EPDCH needs FFS. 
2.6. Usage of group common signaling
There are some discussions on the usage of the L1 signalling. For example, it can be used to indicate the transmission direction of the flexible subframes and inform UE the downlink subframe to detect PDCCH and to possibly measure CSI. But it is still open whether the dynamic L1 signalling can be also used to facilitate HARQ operation. HARQ timing can be based on the reference configuration independent of dynamic indicator. However, as discussed in another companion contribution [3] it is less efficient to determine HARQ-ACK codebook size based on also the reference configuration which will cause increased PUCCH overhead and degrade the ACK decoding performance due to large codebook size. Therefore, it shall be considered also to use dynamic reconfiguration indicator to determine HARQ-ACK codebook facilitating HARQ operation.
Proposal 6: 
· The dynamic reconfiguration indicator can be used to facilitate HARQ operation including determination of HARQ-ACK codebook size. 

3. Conclusions
According to above analysis of the group common PHY signalling for TDD UL-DL reconfiguration, we have following proposals:

Proposal 1: 
· A specific DCI format with CRC scrambled with a new common RNTI can be used for dynamic indication of TDD UL-DL subframe configuration.
· The length of new DCI format can be chosen from the existing length for DCI-1C. Two options are proposed to be considered.

Proposal 2: 
· A higher layer RRC configured search space shall be considered for the UE group common reconfiguration signaling. 
Proposal 3: 
· For CoMP scenario 4, addressing separate transmission points with separate control messages should be supported. 
Proposal 4: 
· The new DCI format for dynamic UL-DL reconfiguration is sent only on a set of fixed DL subframes, which can be either fixed or configured by higher layer signaling.
Proposal 5: 
· The indication of dynamic TDD configuration via EPDCH is FFS. 
Proposal 6: 
· The dynamic reconfiguration indicator can be used to facilitate HARQ operation including determination of HARQ-ACK codebook size. 
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