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1 Introduction

At RAN1#73, signaling mechanism for TDD UL-DL reconfiguration was discussed and a working assumption was reached
· 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 share our views on the efficient use of the explicit signaling. How to efficiently transmit and configure the explicit signaling is discussed in our companion contribution [1].
2 Discussion
The main motivation to introduce an explicit signaling according to RAN1#73 is to dynamically inform the UEs a TDD UL-DL reconfiguration that will be used in the cell for certain period of time. Considering the fact that legacy UEs need to be supported at the same time, there will be more than one TDD UL-DL configurations within a single cell. This is also the case even for a single UE, i.e. a dynamic TDD enabled UE will receive one TDD configuration from the broadcasting system information and one TDD configuration from explicit signaling. Therefore it will be interesting to know what kind of UE behaviors should be impacted be the explicit signaling and what should not. 
In our view, the explicit signaling should be designed as an aiding signaling to compliment the functionality of dynamic TDD and improve flexibility if possible. The introduction of explicit signaling should be motivated by benefits seen from its use in these areas. Explicit signaling is only monitored when traffic adaptation is configured. Explicit signaling, if introduced, should be monitored by UEs in active mode, i.e. UEs in DRX sleep mode are not mandated to monitor the explicit signaling. Explicit signaling is only monitored on active carriers. Besides, an ambiguity exists for all the above cases as well as the case where the UE fail to decode/miss-detects the signaling. 
Observation 1: Confirmation of the working assumption to introduce explicit signaling should be motivated by benefits seen from its use.
Proposal 1: Explicit signaling is only monitored when traffic adaptation is configured. 
Proposal 2: Explicit signaling should be monitored by UEs in active mode. 
Proposal 3: Explicit signaling is only monitored on active carriers.   

In the following, we give a list of UE functionalities/procedures that will be impacted by the TDD configuration and provide our analysis and recommendations on the efficient use of explicit signaling in Table 1.
Table 1 UE functionalities/procedures and impact of explicit signaling

	UE functionalities and procedures
	What will be impacted by TDD configuration?
	Should it be impacted by explicit signaling or not?

	Random Access 
	PRACH resource

MSG2/3/4 transmission timing
	Explicit signaling is only monitored when dynamic TDD is configured. For initial access, MSG1/2/3/4 should not be impacted by explicit signaling. 
For UEs in RRC_CONNECTED state, but not uplink-synchronized, marginal benefit is expected if MSG2/3/4 transmission follow explicit signaling.

	PUSCH 
	PUSCH scheduling/retransmission timing 

HARQ-ACK timing for PUSCH
Number of DL HARQ-ACK bits and HARQ-ACK coding schemes

Number of HARQ processes
	It is strongly preferred that PUSCH scheduling/retransmission timing, HARQ-ACK timing for PUSCH, number of DL HARQ-ACK bits and coding schemes follow UL/DL reference TDD configuration thus not impacted by explicit signaling, see [2].
The number of uplink HARQ processes should not be dependent on explicit signaling to allow HARQ continuity across updates.

	PDSCH
	HARQ-ACK timing for PDSCH
Number of HARQ processes and soft buffer size
	It is strongly preferred HARQ-ACK timing for PDSCH follows a DL reference TDD configuration thus not impacted by explicit signaling, see [2].
The number of maximum HARQ processes should not be dependent on explicit signaling to allow HARQ continuity across updates. 

	PUCCH 
	HARQ-ACK resource allocation 

SR and CSI transmission
	It is strongly preferred PUCCH HARQ-ACK resource allocation follows a DL reference TDD configuration thus not impacted by explicit signaling, see [2].
PUCCH UCI should only be transmitted in uplink subframes. Utilization of periodic resources assigned to reconfigurable subframes should follow the explicit signaling. 

	DRX
	Subframes that is counted in DRX timers

UE active/sleep state
	Explicit signaling should be read by UEs in active mode, i.e. UEs in DRX sleep mode is not mandated to read the explicit signaling.

It is preferred UE DRX behavior is not impacted by explicit signaling to provide predictability of UE DRX state. 

	SRS transmission
	SRS transmission only possible in uplink or UpPTS subframes
	Explicit signaling can indicate if a subframe is assumed as uplink, downlink or UpPTS. If explicit signaling indicates a downlink subframe SRS transmission should be canceled. 

	UL Power control
	Number of accumulated TPC command for PUCCH
	No obvious benefit can be identified to follow explicit signaling.

	Radio link monitoring
	Subframes monitored for RLM
	RLM is RRM feature, RLM based on fixed DL subframes, e.g. reuse the existing restricted RLM subframes, should be sufficient. It is preferred RLM is not impacted by explicit signaling.

	PHICH resource mapping
	Resources on PDCCH occupied by PHICH
	It is strongly preferred that PHICH mapping does not follow explicit signaling. Otherwise scheduling of legacy and reconfigurable users simultaneously is not supported on PDCCH. 

	CSI measurement 
	CSI reference resource used for CSI determination

	CSI measurement could follow explicit signaling to save some UE processing effort, i.e. CSI measurement is not done in UL subframes. This may also improve accuracy of interference measurements on CSI-IM resources. 

	PDCCH monitoring
	Decoding of common and UE specific search space for downlink assignments and uplink grants
	If explicit signaling is designed robust enough PDCCH monitoring for downlink assignments could be controlled by explicit signaling if the potential energy saving is deemed larger than the latency increase. 

Monitoring for uplink grants should not be dependent on explicit signaling. 

	Uplink SPS
	Subframe offset value used when two intervals are configured
	To enable DRX during SPS and to avoid unnecessary complexity it is preferred that uplink SPS is independent of explicit signaling

	DwPTS/Downlink 
	Different PDSCH mapping is applied dependent on subframe type
	To reduce overhead explicit signaling can be used to determine if DwPTS or DL for PDSCH mapping should be used. ~1% can be gained not accounting for explicit signal overhead


Based on the analysis in Table 1, we have the following proposals: 
Proposal 4: Explicit signaling should not impact the following UE functionalities and procedures: random access, PUSCH scheduling/retransmission timing, HARQ-ACK timing for PUCSH, HARQ-ACK timing for PDSCH, PUCCH HARQ-ACK resource allocation, number of uplink and downlink HARQ processes, UE DRX behavior, Radio link monitoring, uplink SPS, and PHICH resource mapping. 
Proposal 5: Depending on the robustness and need of explicit signaling design, it can be used to improve the following UE functionalities and procedures: CSI measurement, SRS/D-SR/PUCCH-CSI transmission, DwPTS/Downlink differentiation and PDCCH monitoring. 
It can be observed that some RRM functionality and UE behavior could potentially be improved with explicit signaling. However evaluations would be needed to assess the actual gains. It is also clear that a design can be defined such that detection of explicit signaling does not become critical for traffic adaptation operation [2]. That would significantly simplify the design of the actual transmission of explicit signaling [1]. 
3 Conclusion

In this contribution we discussed the efficient use of explicit signaling. We first make the observation about introducing new signaling.

Observation 1: Confirmation of the working assumption to introduce explicit signaling should be motivated by benefits seen from its use.
Based on the discussion, and if evaluations show motivating benefits with explicit signaling, we have the following proposals:
Proposal 1: Explicit signaling is only monitored when traffic adaptation is configured. 
Proposal 2: Explicit signaling should be monitored by UEs in active mode. 
Proposal 3: Explicit signaling is only monitored on active carriers.   

Proposal 4: Explicit signaling should not impact the following UE functionalities and procedures: random access, PUSCH scheduling/retransmission timing, HARQ-ACK timing for PUCSH, HARQ-ACK timing for PDSCH, PUCCH HARQ-ACK resource allocation, UE DRX behavior, SRS transmission, Radio link monitoring, and PHICH resource mapping. 

Proposal 5: Depending on the robustness and need of explicit signaling design, it can be used to improve the following UE functionalities and procedures: CSI measurement, SRS/D-SR/PUCCH-CSI transmission, DwPTS/Downlink differentiation and PDCCH monitoring. 
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