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1. Introduction
In RAN#75 [1], the following agreement and conclusion were reached regarding reconfiguration DCI in TDD eIMTA:
· Agreement on DL:
· The group common DCI is only in Pcell CSS for a UE

· If UE detects L1 signaling conveying a valid UL-DL configuration for a radio frame, UE shall monitor the non-DRX DL subframes or special subframes indicated by explicit L1 signaling

· Working assumption

· Reconfiguration between 5ms and 10ms switching point periodicity shall be supported

· FFS issues related to subframe #6, particularly,

· How to handle the case when eIMTA is enabled, whether or not/how to support broadcast (e.g., SI/P/RA-RNTI) related operations in subframe #6 if the subframe is a special subframe indicated by SIB1 but a regular DL subframe indicated by the dynamic subframe configuration 
· Proposal:

· The explicit reconfiguration DCI:

· Alt 1: only contains the reconfiguration indication

· Alt 2: contains the reconfiguration indication and at least one other type of information (e.g., power control)

· The number of eIMTA-RNTI configured for the UE is always 1 regardless of non-CA or CA operations
In this contribution, we discuss the remaining details of reconfiguration signaling in eIMTA. 
2. Discussion
2.1. UE group common signaling

Number of eIMTA-RNTI configured for the UE
According to the agreement made in RAN1#75, the explicit L1 signaling is only transmitted in Pcell PDCCH CSS with a new eIMTA specific RNTI. In order to avoid additional blind decoding attempts the new DCI format shall be aligned with the size of the existing DCI formats. Two options are considered: one is DCI-1C and the other is DCI-0/1A/3/3A. DCI format 1C is preferable to DCI format 0/1A due to smaller payload size, which provides a reasonable tradeoff between the signaling robustness and the capability to support multiple serving cells with different TDD UL-DL configurations. Supporting multiple RNTIs for an eIMTA-capable UE is not necessary since the eNB can configure the configurations of multiple CCs in one RNTI. Indeed, for intra-band CCs, it is very difficult, if not impossible, to have different uplink-downlink configurations. For DCI format 1C of 10MHz, the payload size without CRC is 12 bits which is enough to indicate UL-DL configurations for 4 serving cells. Considering typical deployment scenario for CA is two serving cells per UE, it is shall be possible to configure one eIMTA-RNTI for the CA-capable UE. 
Proposal 1: Confirm the following working assumptions:
· 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.
Use of multiple UL-DL configuration indicators

For the CA scenarios, the eNB will multiplex the UL-DL configuration indicators of several CCs in one group common DCI for a given UE. Therefore, the ordering of multiple reconfiguration indicators in L1 signaling shall be defined. In general, there are following three alternative solutions.
1) The configuration indicators of all the configured CCs are ordered using the CC index (CIF)

2) The configuration indicators of all the configured CCs are ordered based on physical CC index

3) The order of multiple UL-DL configuration indicators of all the configured CCs is signaled via higher layer signaling 
Since the CA and the CC index is UE specific configuration it is problematic to be used by the group common signaling. Therefore, alternative 1 will not work. The solution with physical CC index is simple; however, it will be impossible to transmit multiple reconfiguration indicators to one eIMTA UE using one group common DCI if there are more than four CCs which are configured to different UEs. Furthermore, for a given UE, RAN1 has agreed that the same TDD UL-DL configuration should be used for all intra-band aggregated CCs. Therefore, it will not be efficient to configure the UL-DL configuration indicator separately for each intra-band aggregated CC. 

The higher layer configured order of the multiple configuration indicators works well in terms of both overhead and signaling efficiency. Furthermore, the signaling of TDD UL-DL configuration indicators for the configured CCs can be based on a group of CCs instead of on a CC basis [2]. When a secondary cell is configured it will be linked to a group index of the explicit L1 signaling if this CC is eIMTA capable. The group of CCs sharing the same group index can be either the configured intra-band CCs or inter-band CC with same UL-DL configurations. Considering the benefit to support more than two inter-band CCs with different TDD UL-DL configurations is not clear, the eIMTA-capable UE shall be configured up to two group index for the explicit L1 signaling. The UE will determine the dynamic TDD UL-DL configurations for each configured CC from the configured group indices and the explicit L1 signaling. 
Proposal 2: cross-carrier indication of UL-DL configurations are based on a group of CCs
· Up to two group index can be configured for a UE configured with eIMTA and CA

· The association of the group index and the configured CC are signaled via higher layer signaling. 
2.2. Transmission of L1 signalling 

Based on the email discussion of [75-02] [3], the eIMTA-capable UE shall be configured to monitor the explicit L1 signaling in a set of periodic subframes corresponding to a modification period. The received UL-DL configuration shall be applied either to the current validation window or next validation window dependent on the assumption of the delay. An example of configuration of modification window and validation window is shown below.
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Figure 1. Illustration of modification window and validation window for reconfiguation DCI of 20ms periodicity
However, there are still some issues to be discussed. Firstly, which subframes in the modification window can be configured for transmission of reconfiguration DCI? It was agreed that UE shall not be configured to monitor reconfiguration DCI in the non-SIB1 DL and specific subframes. Therefore, at least subframes #{0, 1, 5, 6} can be included in the set of periodic subframes. And the benefit to support of other SIB1 DL subframes is not clear. For the periodicity of 20, 40 and 80ms, it does not make sense to have a signaling latency larger than 10ms. Therefore, if 20, 40 and 80ms periodicity are supported then reconfiguration DCI shall be only present in the last frame of the modification window. In addition, for 10ms periodicity, if reconfiguration DCI in subframe 0 is used to indicate the configuration of the current radio frame, the actual signaling latency is 3ms and the transmission of subframe 3 is dependent on the signaling in subframe 0. Note this is incompatible with the existing assumption of 4ms latency for PUSCH transmission and will have a big impact on UE implementation and backward compatibility.
Proposal 3: 
· Periodic subframes for reconfiguration DCI shall only include subframes #0, #1, #5 and #6
· The reconfiguration DCI has a signaling latency up to 10ms and shall be only present in the last frame if 20, 40 and 80ms periodicity are supported 

· FFS to support current validation window for the case the reconfiguration DCI in subframe 0 used to indicate the UL-DL configuration of the current frame
Secondly, for reliability improvement the multiple reconfiguration DCIs in same modification window can be combined. However, this would limit eNB’s scheduler flexibility since it will mandate eNB to transmit reconfiguration DCI in every configured subframe with same aggregation level, which is not acceptable due to possible collision with other common channel mapped to PDCCH CSS. Therefore, it should be up to the UE implementation in case multiple subframes are configured for reconfiguration DCI, e.g., UE may skip decoding the reconfiguration DCI for other configured subframes in the window if UE has successfully decoded at least one reconfiguration DCI in one configured subframe.
Proposal 4: It is up to the UE implementation in case multiple subframes are configured for reconfiguration DC 
· UE may skip decoding the reconfiguration DCI for other configured subframes in the window if UE has successfully decoded at least one reconfiguration DCI in one configured subframe

2.3. UE fallback solution
When UE fails to detect reconfiguration DCI or not receive any valid UL-DL configuration in the previous modification window, UE behaviour shall be specified for PDCCH monitor and CSI measurement. Currently, there are mainly three alternatives for PDCCH monitoring as discussed in [2]:
·  Alt-1: UEs monitor all possible DL subframes including both fixed and flexible subframes indicated by DL HARQ reference configuration.
·  Alt-2: UEs monitor DL assignments in DL subframes indicated in configuration of SIB-1, and UL grant for UL subframes indicated in DL reference configuration when they are in fallback mode. 
·  Alt-3: UEs follow UL-DL configuration indicated in SIB-1 in fallback operation.
For Alt-1, it means UE needs blind decoding of the transmission direction of the flexible subframes. It will increase UE processing complexity and lead to increased power consumption.  In addition, the drawback of implicit derivation of subframe direction has been extensively discussed in previous meetings with final agreement on explicit L1 signalling. The benefit of using implicit signalling for UE fallback operation is not clear. 
Both Alt-2 and Alt-3 allow UEs to monitor PDCCH only in DL subframes indicated in SIB-1, i.e. fixed DL subframes. This is reasonable since now eIMTA UE works same as the legacy UE. The difference between Alt-2 and Alt-3 lies in whether UEs can transmit UL signals in all UL subframes indicated by SIB-1 (Alt-3) or only in fixed UL subframes (Alt-2). Alt-2 could avoid unwanted UL transmission and thus potential UE-to-UE interference due to false alarm of UL grant but at the price of UL throughput loss. However, the probability not detecting the reconfiguration DCI is very low and if it cannot be detected then UE will most likely fail to decode the UL grant, the UL performance loss due to the fallback solution can be ignored. 
Proposal 5: If UE does not decode reconfiguration DCI conveying a valid UL-DL configuration for a radio frame,

·  UE shall only monitor the non-DRX DL and special subframes for PDCCH and EPDCCH as indicated by SIB1 configuration 
· It is up to UE to determine whether to transmit UL in the flexible UL subframes during the fallback
2.4. Reconfiguration of special subframe
As per agreement, the reconfiguration between 5ms and 10ms switching point periodicity shall be supported. Then, subframe 6 can switch between a normal DL subframe and a special subframe. When UE knows the subframe 6 is changed to normal DL subframe based on the reconfiguration DCI, PDSCH in subframe 6 will be rate matched and mapped to REs as normal DL subframe. However, it is not clear how to handle the broadcast, e.g. SI/P/RA-RNTI transmission when subframe 6 is reconfigured from special subframe to a normal DL subframe. In such case, if the paging for legacy and eIMTA capable UE is multiplexed then the eIMTA UE shall read paging and broadcast information with special subframe assumption. Therefore, UE shall always follow the SIB1 configuration to receive broadcast information in subframe 6. 
Proposal 6:

· For the transmission of the paging, RAR and broadcast information in subframe 6 UE shall always follow the configuration indicated by the SIB1

3. Conclusions

In this contribution, we discussed the remaining details of reconfiguration signaling in eIMTA. In particular, we propose:
Proposal 1: Confirm the following working assumptions:
· 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.
Proposal 2: cross-carrier indication of UL-DL configurations are based on a group of CCs
· Up to two group index can be configured for a UE configured with eIMTA and CA

· The association of the group index and the configured CC are signaled via higher layer signaling. 
Proposal 3: 
· Periodic subframes for reconfiguration DCI shall only include subframes #0, #1, #5 and #6

· The reconfiguration DCI has a signaling latency up to 10ms and shall be only present in the last frame if 20, 40 and 80ms periodicity are supported 

· FFS to support current validation window for the case the reconfiguration DCI in subframe 0 used to indicate the UL-DL configuration of the current frame
Proposal 4: It is up to the UE implementation in case multiple subframes are configured for reconfiguration DC 
· UE may skip decoding the reconfiguration DCI for other configured subframes in the window if UE has successfully decoded at least one reconfiguration DCI in one configured subframe

Proposal 5: If UE does not decode reconfiguration DCI conveying a valid UL-DL configuration for a radio frame,
·  UE shall only monitor the non-DRX DL and special subframes for PDCCH and EPDCCH as indicated by SIB1 configuration 
· It is up to UE to determine whether to transmit UL in the flexible UL subframes during the fallback
Proposal 6:

· For the transmission of the paging, RAR and broadcast information in subframe 6 UE shall always follow the configuration indicated by the SIB1
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