
3GPP TSG RAN WG1 #86
R1-167632
Aug 22-26, 2016
Gothenburg, Sweden
Agenda item:
8.1.3.2
Source: 
Motorola Mobility
Title: 
Signalling framework to enable flexible Frame Structure for NR
Document for:
Discussion
1   Introduction
The SI for new radio (NR) was agreed in RAN#71 [1]. Objectives of the SI include developing a NR access technology that addresses a broad range of use cases, deployment scenarios, frequency bands and is also future compatible. 
In this document, we discuss high level signalling framework which enables a flexible frame structure for NR that can be used for the wide variety of envisioned use cases and deployment scenarios.
2   Discussion

We envision the following high-level signalling framework for a NR UE to transmit/receive data 

· Synchronisation signals and primary broadcast channel(s) (both can have similar periodicity as LTE discovery signals) are used by the UE to obtain timing and essential system information (eSI) from the network.

· The synchronisation signals follow a pre-specified transmission pattern known to the UE.

· In addition to the synchronisation signals, additional broadcast channel related demodulation reference signals (BCH-DMRS) that are self-contained within primary broadcast channel transmission(s) are also be provided to the UE for demodulating the primary broadcast channel(s).

· Essential system information (eSI) indicates the transmission structure of the DL control channel. 
· For example, the eSI can signal that the DL control channel should be monitored in the first x symbols of every yth subframe
 for a particular class of UEs. 
· DL control channel related demodulation reference signals (DLCCH-DMRS) that are self-contained within the DL control channel transmission(s) are provided to the UE for demodulating the DL control channels.

· DL data assignments are sent to the UE using the DL control channel. Parameters related to data reception (e.g. TTI length, RB assignment, MCS/TB-size, DMRS pattern related information for decoding data, timing relation between DL control channel and data, timing relation between data and ACK transmission) are signalled to the UE in the DL control channel
· Considering control channel overhead, it may not be feasible to transmit all the transmission related parameters in the DL control channel. Therefore, similar to LTE, various ‘transmission modes’ can be defined such that the UE can use a set of preconfigured parameters (determined from ‘transmission mode’) in addition to the dynamically signalled parameters to determine its exact data reception structure.The transmission modes (TMs) can be used for providing variable levels of flexibility. For example a TM can be specified where, TTI length, timing between DL control and data, timing between data and ACK are fixed and not sent in the DL control channel (i.e., similar to LTE), while  other TMs can also be specified where some or all of these parameters are signalled in the DL control. 

· UL grants are sent to the UE using the DL control channel. Parameters related to data transmission (e.g. TTI length, RB assignment, MCS/TB-size, DMRS pattern related information for transmitting UL data, timing relation between DL control channel and UL data) are signalled to the UE in the DL control channel

· Similar to DL, UL transmission modes can be defined so that the UE can use a set of preconfigured parameters (determined from ‘UL transmission mode’) in addition to the dynamically signalled parameters to determine its exact UL data transmission structure.
· A pattern of pre-reserved time instances for UL transmission can be optionally indicated to the UE via broadcast signalling. 

· For example, the eSI can signal that the last x’ symbols of every yth subframe are pre-reserved for UL transmission. When such signalling is provided, UE can assume that at least those time instances are used for UL transmissions. However, the eNB is free to schedule UL transmissions outside the indicated predefined time instances. 
· Since this information is not strictly essential for DL reception and UL transmission, this signalling should be optional. It is also possible to provide this signalling in a later SI transmission instead of eSI (e.g. an SI transmission scheduled via the DL control channel, similar to LTE SIBs). 
· In addition to pre-reserving time instances for UL transmission, this signalling can be used more generically to reserve any time instances not used for NR DL transmission (e.g. time resource for a back-haul transmission, sidelink etc.)

Figure 1 shows some example “Frame structures” that can be realised using the signalling framework described above. 
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 Figure 1 – Example flexible “Frame Structures” for NR
3   Conclusions

In LTE, a small number of combinations for Control + DL/UL transmissions were initially envisioned. Accordingly, certain initial “frame structure types” and frame structures were explicitly specified and signalled to the UE. During later LTE evolution stages, new requirements motivated the need for defining additional FS type, redefining existing FSs and specifying additional signalling approaches. NR is envisioned to address a much broader range of use cases, deployment scenarios, and frequency bands when compared to LTE, and is also expected to be future compatible to currently non-envisioned scenarios. Given this, having explicit definitions for one or more frame structures is not suitable for NR. Accordingly, we propose the following
· For NR, a generic signalling framework is specified that can be used to realise many “frame structures” without explicitly enumerating each possible frame structure. 
High level details of such a signalling framework are presented in section 2 of this document.
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