[bookmark: OLE_LINK2][bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #86bis                                     	    R1-1609151
Lisbon, Portugal 10th - 14th October 2016

[bookmark: Source]Agenda item:	8.1.2.2
Source:	NEC
Title:               Proposals for frame structure
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Introduction
In RAN1#86 meeting [1], the frame structure of NR was discussed and agreements were achieved as follows:
Agreements:
· [bookmark: _GoBack]A subframe duration is defined by the duration of x OFDM symbols given a reference numerology 
· With the same CP overhead, a single value of x is specified irrespective of the subcarrier spacing value chosen for the reference numerology
· This does not preclude multiple data transmission opportunities in time within a subframe duration
· This does not preclude multiple control transmission opportunities in time for both DL and UL within the subframe duration
· This does not preclude one data transmission to span over multiple subframe durations
· A UE has one reference numerology in a given NR carrier which defines subframe duration for the given NR carrier
· FFS: In a given NR carrier, whether different UEs may have different reference numerologies or may not
· Specification supports multiplexing numerologies in TDM and/or FDM within/across (a) subframe duration(s) from a UE perspective
And the agreements for time-domain structure are:
Agreements:
· A slot can contain all downlink, all uplink, or {at least one downlink part and at least one uplink part}
· FFS regarding the number of switching points, multiplexing of different use cases (e.g., multiplexing eMBB and URLLC use cases) and/or numerologies in the time domain
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we provide our views for frame structure design.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
As discussed in last meeting, resource sharing of eMBB and URLLC UE are supported in NR. While as defined in TR38.913, the user plane latency for different scenarios are different, correspondingly, the scheduling time for different scenarios should be different, for eMBB, longer transmission can be adopted, e.g. multiple subframes scheduling for high capacity, and for URLLC, short and bursty transmission is needed, e.g. single self-contained subframe scheduling and quickly feedback for the restrict latency requirement.
Considering the multiplexing of different UEs, as the URLLC UE needs to report ACK/NACK in the uplink transmission part within the same subframe to achieve lower user plane latency, while for eMBB UE, multiple subframes with all downlink part can be scheduled for higher capacity, this will lead to the uplink part and downlink part requirement collides for different services.
To achieve the dynamic multiplexing, the simplest way is to keep punctured of the colliding part for the eMBB. And under the structure of self-contained subframe, the punctured part needs to cover GP + uplink, and the GP part needs to cover TA + transition time. While for URLLC UE, as the ACK/NACK needs to be reported in the same subframe, the GP part needs to contain TA + transition time + data processing time, as shown in Figure 1.
[image: ]
Figure 1 Dynamic multiplexing of eMBB and URLLC UE
As discussed above, the requirement of GP part for different UE may be different, so we propose that:
Proposal: The flexible GP duration should be supported for different requirements.
In addition, as the scheduling requirement for URLLC UE is busty and unpredictable, the punctured part needs to be indicated quickly and dynamically for eMBB UE, which should be further studied.
3 Conclusion
In this contribution, we provided our proposals for frame structure design as follows:
Proposal: The flexible GP duration should be supported for different requirements.
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