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1 Introduction
At RAN1 #75, most of the details of DCI format content and TDD UL/DL reconfiguration indication have been agreed. In addition, several working assumptions and agreements were further confirmed and approved via email discussion [75-02] as captured in [1]. In this contribution, we share our views on the working assumptions and the remaining issues regarding TDD UL/DL reconfiguration signaling. 
2  Discussion 
2.1 Confirmation of working assumptions 
· DCI format size 
During RAN1 #75, it was agreed that the common DCI used for UL/DL reconfiguration would be transmitted only in PCell CSS for eIMTA UEs. Accordingly, the common DCI format size is required to align with one existing DCI format in the CSS, either DCI format 1C or 0/1A/3/3A, to avoid additional blind decoding complexity at UE side. Using the message size of DCI format 1C could bring potential benefits in terms of reliability and coverage due to a smaller payload size as shown in contributions [2] and [3]. On the other hand, using the size of DCI format 1A provides a larger payload capacity that could accommodate a bit-map field in common DCI, which can be used to dynamically inform UEs about the association of open loop PC parameters with a UL subframe. Based on the observation that the potential benefits from a dynamic UL PC is rather marginal in practice, RAN1 agreed it as a working assumption that the association of (P0, alpha) with a UL subframe is separately configured via RRC signaling. Therefore, there seems to be a lack of sufficient motivation to use the size of DCI format 1A for power control purpose. Given the above discussion, we propose to confirm the working assumption made in RAN1 #74bis that the size of DCI that carries reconfiguration bits is aligned to DCI format 1C. 
· Number of eIMTA-RNTI for one UE
Supporting multiple RNTIs for an eIMTA-capable UE is undesirable because it requires additional PDCCH processing due to multiple RNTI hypotheses. For the CA scenarios, the eNB can still configure several CCs with the same TDD configuration based on traffic statistics without sacrificing much performance. Such CCs can share one 3-bit indicator in a common DCI with one eIMTA-RNTI. Furthermore, RAN1 has agreed that the same TDD UL/DL configuration should be used for all intra-band aggregated CCs. Consequently, it is expected that the need of allocating multiple RNTIs to enable CC-specific independent UL/DL configuration would be further reduced in practical TDD CA scenarios. In view of these aspects, we believe the number of eIMTA-RNTI configured for one UE should be 1. 
· Fallback configuration 
Fallback operation needs to be specified for the case when a UE fails to detect the explicit reconfiguration DCIs in the configured subframes due to either decoding failure or being in DRX mode. During the RAN1 #75 meeting, a working assumption was made that UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration as fallback operation. This solution seems simple and could benefit UEs in terms of power consumption especially in a carrier aggregation case. On the other hand, one concern was raised on the potential DL throughput loss. However, reconfiguration DCI decoding failure would rarely happen since the geometry is typically high in eIMTA scenarios [2] and the DCI format size is small. Consequently, the performance loss due to the detection failure is supposed to be negligible. Moreover, eNB could detect the event of a UE missing the reconfiguration DCI based on the HARQ-ACK feedback statistics or the reported CSI values, so the performance degradation could be further reduced. We therefore recommend confirming the current working assumption on fallback operation. 
· Proposal 1: 
Confirm the following working assumptions:
· The size of DCI that carries reconfiguration bits is aligned to DCI format 1C.
· If the explicit reconfiguration DCI only carries information for explicit reconfiguration, the number of eIMTA-RNTI configured for the UE is 1.
· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 
· UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration 
2.2 Remaining issues of explicit signaling
During the RAN1 #74bis and 75 meetings, most of the details of the DCI format content design were agreed upon by the RAN1 WG [4] [5]. However, there are still several design aspects related to reconfiguration signaling left for further study, including subframe configuration for monitoring of reconfiguration DCIs and the application latency for the detected UL/DL configuration. In the following, we discuss these FFS issues and propose solutions correspondingly.

An eIMTA capable UE may be configured to monitor the reconfiguration signals in more than one subframe between two adjacent periodic instances. There are two possible options mentioned in a post-RAN1 #75 email discussion. The first is to mandate UEs to monitor all non-DRX DL subframes and special subframes in the LTE specifications. The second option is to use higher layer signaling to configure the potential subframes used for reconfiguration DCIs transmission. Although the first option requires less specification efforts compared to the second option, it may lead to excessive UE power consumption as UEs would need to monitor all possible DL subframes even if the eNB actually does not use them. Furthermore, RAN1 has agreed that a UE shall assume the same configuration for two or more reconfiguration signals, if the two or more reconfiguration signals are detected in subframes within a period of the reconfiguration signals. Keeping the above agreement in mind, in contrast to the first option, the explicit signaling option allows for some reduction in eIMTA-RNTIs in CA scenario or CoMP Scenario 4. For example, an eNB could transmit DCIs with independent UL/DL configurations in different subframes for different serving cell in CA scenario with a common eIMTA-RNTI. For these reasons, we see a need for explicit signaling and therefore propose to agree on it. In more details, the configuration signaling can be done by means of a bitmap in which each bit indicates a particular SIB1 DL subframe or a special subframe within a period. Additionally, to further reduce the signaling overhead, limiting the configurable subframes in each radio frame to the subframe set {#0, #1, #5, #6} may be considered. 
· Proposal 2: 
· A bitmap higher-layer signal is introduced to indicate the set of subframes in which the UE should monitor reconfiguration DCIs.
· Further reduction of signaling overhead could be considered by limiting the configurable subframes within the subframe set {#0, #1, #5, #6} in a radio frame.
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Figure 1: An example of UL/DL reconfiguration operation
The second aspect that remains to be addressed is the application delay for the detected UL/DL configuration. This issue has been extensively discussed in the email discussion [75-02]. Certainly, the application delay should be as small as possible to maximize the throughput performance, but the potential impact on UE complexity also need to be considered. Accordingly, a tradeoff between system throughput and UE complexity is needed. In our view, the required latency to apply the detected reconfiguration DCI should be independent of the reconfiguration period (e.g. 10ms, 20ms). Therefore, it would be natural to apply the solution agreed for 10ms period case to all other cases including 20ms, 40ms and 80ms case. Figure 1 illustrates an example of the UL/DL reconfiguration operation using the above-mentioned application latency for detected UL/DL configurations, under the assumption of UL/DL reconfiguration period of 20ms.  
· Proposal 3:
For all period configurations, the UL/DL configuration indicated by the reconfiguration DCI that is received in subframe k in radio frame n is applied to radio frame n if k = 0; otherwise, is applied to the next radio frame (i.e. radio frame n+1). 
In our view, reconfiguration between configurations with 5ms and 10ms switch-point periods should be supported in order to achieve a full range of UL/DL reconfiguration for eIMTA. This provides the possibility to switch from 5ms switch-point period to configuration 5 in a high DL traffic load case. If subframe #6 is allowed to be changed to a DL subframe, a problem arises regarding how to handle broadcast (e.g., SI/P/RA-RNTI) related operations in this subframe as these messages should also be accessed by legacy UEs. The number of OFDM symbols for PDSCH/EPDCCH and the position of DMRS are different between a DL subframe and a special subframe. One possible solution is to leave it to be handled by eNB implementation and no standardized solution is required. For example, prior to using a full range of reconfiguration, eNB may configure paging so that it occurs only in subframe #0 and #5 (i.e. Ns = 1 or 2 in Table 1) and therefore the backward compatibility issue could be resolved. As the main performance benefits are expected for low and medium system loadings in a small-cell scenario, such a restriction to eNB scheduler may be acceptable. In addition, an eIMTA UE can receive PDSCH/EPDCCH reception on subframe #6 by selecting a proper hypothesis of RE mapping and DMRS pattern depending on whether or not UE has successfully decoded the reconfiguration DCI. 
Table 1: Subframe Patterns for paging configuration
	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	0
	N/A
	N/A
	N/A

	2
	0
	5
	N/A
	N/A

	4
	0
	1
	5
	6


· Proposal 4: 
· Reconfiguration between 5ms and 10ms switching point periods shall be supported. 
· Broadcast related operation in subframe #6 is left to be handled by eNB implementation for the case when special subframes in SIB1 is reconfigured to a DL subframe.
3 Conclusions
In this contribution, we shared our views on the details of reconfiguration signaling design and transmission. It is proposed that: 
· Proposal 1: 
Confirm the following working assumptions:
· The size of DCI that carries reconfiguration bits is aligned to DCI format 1C.
· If the explicit reconfiguration DCI only carries information for explicit reconfiguration, the number of eIMTA-RNTI configured for the UE is 1.
· If UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, 
· UE shall monitor the non-DRX DL subframes or special subframes for PDCCH or EPDCCH as indicated by SIB-1 configuration 
· Proposal 2: 
· A bitmap higher-layer signal is introduced to indicate the set of subframes in which the UE should monitor reconfiguration DCIs.
· Further reduction of signaling overhead could be considered by limiting the configurable subframes within the subframe set {#0, #1, #5, #6} in a radio frame.
· Proposal 3:

For all period configurations, the UL/DL configuration indicated by the reconfiguration DCI that is received in subframe k in radio frame n is applied to radio frame n if k = 0; otherwise, is applied to the next radio frame (i.e. radio frame n+1). 
· Proposal 4: 
· Reconfiguration between 5ms and 10ms switching point periodicity shall be supported. 
· Broadcast related operation in subframe #6 is left to be handled by eNB implementation for the case when special subframes in SIB1 is reconfigured to a DL subframe.
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