
[bookmark: _GoBack]TSG-RAN WG1 #86bis	R1-1609631
Lisbon, Portugal, October 10 – 14, 2016

Source:	Ericsson
[bookmark: Title]Title:	On timing of downlink control signaling
[bookmark: Source]Agenda Item:	8.1.7.1
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
Downlink control information (DCI) is used for downlink and uplink scheduling among other things. In this contribution we discuss on the timing relations for DCI.
Discussion
Scheduling assignments for downlink data should as a baseline occur in the same (mini)slot as the corresponding data, i.e. the same timing relation as in LTE. In case of multiple slots being aggregated and targeting the same UE, control signaling is needed only in the first (mini) slot in the sequence. A possible extension is whether downlink control information in one slot can refer to dynamically scheduled data in a future slot. Fundamentally this is not needed (control information could be placed in the same slot as the slot where the data transmission starts) but depending on whether it is possible to multiplex data and control in the same OFDM symbol or not, it may be beneficial from an overhead perspective to transmit multiple scheduling assignments in the same slot. It may also be beneficial in a dynamic TDD system where inter-node coordination may result in the interference situation in some slots being more predictable than in other slots.
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Figure 1: Downlink data in the same slot as corresponding DCI (left) and downlink data in a later slot than the corresponding DCI (right).
Scheduling grants for uplink data transmission could occur in the same slot as the corresponding uplink transmission (assuming a sufficiently fast UE processing), see left part of Figure 2. Unlike the downlink case, having uplink grants pointing also to future slots is essential. One reason is to reduce the uplink-downlink switching overhead in TDD systems (right part of Figure 2), another one is to enable coexistence with TD-LTE where uplink and downlink should be aligned with the TD-LTE uplink-downlink allocation (Figure 3).
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[bookmark: _Ref462402486]Figure 2: Uplink data transmitted in the same slot as the corresponding DCI (left) and in a later slot than the DCI (right).
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[bookmark: _Ref462402527]Figure 3: Coexistence with TD-LTE.

Conclusion
The following is proposed:
· Dynamically scheduled downlink data can be transmitted in 
· the same slot as the associated DCI
· FFS: a later slot than the associated DCI
· Dynamically scheduled uplink data can be transmitted in 
· the same slot as the associated DCI
· a later slot than the associated DCI

image3.emf
slot

LTE subframe

DwPTS UpPTS


image1.emf
slot

slot

slot

slot

DCI DCI DCI DCI


image2.emf
slot slot slot slot


