3GPP TSG RAN WG1 meeting #85	R1-164591
Nanjing, China, 23th - 27th May 2016

Agenda Item:	7.1.4
Source:	Spreadtrum Communications
Title:	Discussion on Frame Structure
Document for:	Discussion

Introduction
In RAN1#84bis, there is no agreement reached in the meeting [1] and email discussion has proceed after the meeting.
In this contribution we will provide our views on frame structure.

Subframe
Subframe definition
In our view, a DL subframe is a control time unit at least from the perspective of higher layers. In 5G NR, due to fact that cellular network is network controlled, DL subframe is still required as an anchor of UE detecting the network control, including mobility and connection control. As an anchor of control, the length of DL subframe should be fixed for a given subcarrier spacing. The fixed DL subframe length for a given subcarrier spacing is more robust for control. Otherwise, UE may miss the control in with the variable DL subframe length. Considering UL subframe, since the length of UL subframe impacts the DL subframe boundary, it is better to also fix the length of UL subframe.
In addition, fixing the DL/UL subframe length can make interference more controllable, for that interference randomization can mitigate inter-cell co-link interference and DL/UL time alignment can avoid inter-cell cross-link interference.
Considering standardization efforts, as listed in our companion paper [2], if a subframe contains the fixed number of symbols for a given numerology, the subframe length is fixed also. Thus we should only define the fixed number of symbols for a subframe, the fixed length subframe can be achieved.
Based on above discussion, we propose to define subframe with fixed length for a given numerology.
Proposal 1: Subframe can be defined as time unit with fixed length for a given numerology.

Subframe types
Subframe types should be defined with respect to the direction of transmission. Similar to [3], based on direction of transmission, there could be three subframe types: DL, UL, bi-directional. 
Usually, the bi-directional subframe can be regarded as a self-contained subframe. Reusing the special subframe structure in LTE TDD, the self-contained subframe can be defined with “DL data + UL control” and “DL control + UL data”, for both TDD and FDD in 5G NR. As another form of special subframe, “UL control + DL data” is also useful for fast UL feedback (SRS or CSI feedback) triggered beamforming scenario, and it can be obtained by cascading two “DL data + UL control” subframes. Furthermore, “UL data + DL control” is also useful for fast UL HARQ scenario, and it can be obtained by cascading two “DL control + UL data” subframes.
Observation 1: To define the self-contained subframe, a new special subframe, i.e. “DL data + UL control” and “DL control + UL data” should be defined.

The timing relationship between data and control is very important in the self-contained subframe, otherwise the benefit of fast control in self-contained subframe does not exist.
Considering the timing relationship, in LTE, DL control schedules UL data with “n+k” timing relationship, and UL control feeds back HARQ/CSI information with another “n+k” timing relationship. Recall the principle of “n+k” timing relationship in LTE, this timing relationship has taken into account the latency of processing at receiver. Thus, the self-contained subframe has more stringent timing relationship than “n+k” timing relationship in LTE, which could be regarded as “n+0” or “n+1”. 
Observation 2: The self-contained subframe has more stringent timing relationship than “n+k” timing relationship in LTE.
As discussed above, we propose:
Proposal 2: Subframe types can be defined as DL, UL and bi-directional. For bi-directional subframe, “DL data + UL control” and “DL control + UL data” can be defined.

Time Interval
If we consider subframe as a basic control time unit, a smaller control time unit should be defined for low latency traffic, such as TI. One straightforward method to reduce latency is using the numerology with large subcarrier spacing. However, different numerology may adapt to different deployment scenario, thus there is still a necessity to define TI smaller than subframe.
In LTE, TTI is more related to TB, i.e. TTI can be regarded as a time unit for a TB. The time duration of TTI in LTE is not limited to 1ms, e.g TTI of PBCH is defined as 40ms. In 5G NR, we can reuse this definition, e.g. TI is related to TB and the length of TI is variable.
Proposal 3: Time Interval can be defined referring to LTE TTI, and the length of Time Interval is variable.

Conclusions
As conclusion, we have the following proposals:
Proposal 1: Subframe can be defined as time unit with fixed length for a given numerology.
Proposal 2: Subframe types can be defined as DL, UL and bi-directional. For bi-directional subframe, “DL data + UL control” and “DL control + UL data” can be defined.
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