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1 Introduction
The following working assumption has been taken in RAN1#73 regarding signalling mechanisms for eIMTA:
Explicit L1 signalling of reconfiguration by UE-group-common (e)PDCCH 

· FFS which search space is used for this signalling

· FFS the fallback solution to improve reliability and robustness of the explicit solution

· FFS the necessary UL scheduling timing and HARQ timing signalling

· Strive to avoid additional blind decodes 

In this contribution, we discuss particularly the two following aspects:
· Timing between DCI transmission and corresponding PUSCH transmission

· Timing between PDSCH transmission and corresponding HARQ-ACK transmission
2 Timeline Approaches in eIMTA
From the delay analysis perspective, the following two timelines need to be analyzed for operating dynamic reconfigurations:

· Timing from DCI transmission to corresponding PUSCH transmission

· Timing from PDSCH transmission to corresponding HARQ-ACK transmission
Both these timelines are currently specified independently from each other.

In the context of eIMTA, we consider three basic approaches to define the above timing relations:

Approach 1: Static timeline
In this approach, the timing follows a fixed configuration, regardless of the UL/DL configuration that is being operated. One example is to always follow configuration 0 to determine the timing relation between DCI and corresponding PUSCH, and to always follow configuration 5 to determine the timing relation between PDSCH and corresponding HARQ-ACK.
Approach 2: Configurable timeline
In this approach, the timing is configurable, presumably by RRC. This allows some limited consideration of the operating UL/DL configuration or typical reconfiguration cases. One example is to define an RRC parameter that determines the timing relation between DCI and corresponding PUSCH, and another RRC parameter that determines the timing relation between PDSCH and corresponding HARQ-ACK.
Approach 3: Implicit timeline
In this approach, the timeline implicitly depends on the operating UL/DL configuration and, where applicable, on the reconfiguration case (i.e. the source-to-target configuration). No extra parameters are required and only timelines that are already specified would be used. Generally the timing relations for DCI - corresponding PUSCH and PDSCH - corresponding HARQ-ACK would follow different implicit relations.
3 Benefits and Drawbacks of the Timeline Approaches
The three mentioned approaches exhibit different properties, which can be roughly categorised according to the following aspects:

· Required standardization effort

· Incurred delay/latency
· Resource efficiency

· Implementation and testing aspects

· Adaptation to operated UL/DL configuration
Table 1 lists our views on the major drawbacks and benefits for the three approaches, which are generally common to both the DCI-PUSCH and the PDSCH-HARQ-ACK timing.

	
	Benefit
	Drawback

	Approach 1

(Static)
	· Little specification effort

· No risk for errors

· Simple implementation
· For PUCCH ICIC purpose, neighbour cells do not need to be aware of a reconfiguration 
	· Large delay or latency

· Resource shortage in respective DCI/HARQ-ACK subframes

· PUCCH format 3 can be inefficient when only a few ACK/NACK occur
· If ACK/NACK bundling is used, HARQ-ACK granularity is lost

· DAI is not available

	Approach 2

(Configurable)
	· Compared to Approach 1, some adaptation to UL/DL reconfiguration
· Compared to Approach 1, potentially less risk of resource shortage

· Depending on the UL/DL reconfiguration timescale, some benefits listed for Approach 3 may be obtained
	· Compared to approach 3, limited Adaptation to UL/DL reconfiguration
· Changing the configuration may result in some lost subframes

· Additional higher layer signalling and configuration uncertainty is incurred

· May cause extensive test cases

· Potentially all drawbacks listed for Approach 1

	Approach 3

(Implicit)
	· Smallest possible delay or latency
· Avoids unnecessary resource shortage

· Avoids unnecessary resource waste

· Error cases are limited to false UL/DL reconfiguration detection

· Efficient soft buffer usage
	· Implicit timing relations need to be specified
· Limited testing can be achieved


From Table 1, we identify Approach 2 as the least preferred, since it has more drawbacks than Approach 1 and fewer benefits than Approach 3. Within approach 3, there are some options on PDSCH to HARQ-ACK transmissions. One side of the options is to optimize HARQ-ACK timing for each reconfiguration. This would be more corresponding to the exact descripton of approach 3. The other side of the options in approach 3 is only two sets of the configuration are supported. In this case, the benefit/drawback is more similar to approach 1.
In [1], we propose to support the explicit+implicit reconfiguration. In case of an explicit+implicit, we propose only two sets for PUCCH ACK/NACK timing is adopted. Therefore, it has the charactor between approach 3 and approach 1. In case of an explicit only reconfiguration, it can be designed to optimize to shorten the delay but we think good balance of shorter delay versus complexity should be taken into account. Regagrdless of explicit only or explicit+implicit reconfiguration, the  proposal given in section 4 can be applied.
4 Proposal for Implicit Timeline (Approach 3)
We think it is safe to assume that any UL/DL reconfiguration occurs only at the radio frame boundary. Even though we usually assume that SIB1 indicates an uplink-heavy configuration and an explicit reconfiguration would indicate a more downlink-heavy configuration, we need to consider two reconfiguration cases:

1. From UL-heavy to DL-heavy, e.g. when reconfiguring from SIB1-indicated UL/DL configuration 0 to UL/DL configuration 5
2. From DL-heavy to UL-heavy, e.g. when reverting from UL/DL configuration 5 to SIB1-indicated UL/DL configuration 0

It is therefore necessary to consider all possible reconfiguration cases. Looking at all the possible reconfiguration cases, we propose the following rules and implicit relations:

· For the reception of DCI carrying UL grants

· In case of reconfiguring from source UL/DL configuration 0 at subframe n
· Follow the timing of UL/DL configuration 0 for DCI receptions up to subframe n

· Follow the timing of the target UL/DL configuration for DCI receptions starting in subframe n+1

· In case of reconfiguring from source UL/DL configuration 1-6 at subframe n

· Follow the timing of the source UL/DL configuration for DCI receptions up to subframe n-6

· Follow the timing of UL/DL configuration 6 for DCI receptions in subframes n-5 to n-1

· Follow the timing of the target UL/DL configuration for DCI receptions starting in subframe n

· For the transmission of HARQ-ACK corresponding to PDSCH
· Follow the timing of the source UL/DL configuration for HARQ-ACK transmissions up to subframe n-1

· Follow the timing of UL/DL configuration 5 for HARQ-ACK transmissions in subframes n to n+12
· Follow the timing of the target UL/DL configuration for HARQ-ACK transmissions starting in subframe n+13
Using these implicit rules, the following is achieved:
1. No uplink transmission opportunities are lost during reconfiguration

2. No HARQ-ACK feedback is lost for any PDSCH transmission

3. The optimum timeline is applied in case of no reconfiguration.
Even though this sounds trivial, it is important to note that the Implicit Timeline approach is the only approach that will always guarantee that the timeline according to the operating UL/DL configuration is employed.

In our view, the required specification effort is very limited, and should therefore not be seen as a drawback of the implicit approach.
5 Conclusion
We propose following:

· The DCI-to-PUSCH timeline implicitly depends on the operating UL/DL configuration and, where applicable, on the reconfiguration case (i.e. the source-to-target configuration). 
· The PDSCH-to-HARQ-ACK timeline adopts a timeline that is not optimised for each reconfiguration case for robustness of explicit signalling against misconfigurations. 
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