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Background
In RAN1 #86, the following agreements were made for processing time reduction of 1ms TTI [1]. But there was no time to discuss fallback operation in RAN1#86bis.

Agreement:
· Reduced processing time(s) are RRC configured for the UE
· Working assumption: A mechanism for dynamic fallback to legacy processing timings (n+4) is supported
· Details FFS
· Working assumption can be revisited if it is not found to be feasible 

RAN1 #86bis discussed whether to support n+2 minimum timing for shortened processing time in 1ms TTI [2], but no consensus was made.

In this contribution, we present our views on fallback mode operation and support of n+2 processing time reduction. 
Fallback mode support with processing time reduction 
In RAN1 #86, a working assumption was made to support a mechanism for dynamic fallback to legacy processing timings (n+4) [1]. Fallback mode operation is needed at least during transition between legacy and reduced processing time configuration. 
Common search space (CSS) scheduling is one important case of using fallback mode operation [2]. Since CSS is shared among all UEs, legacy DCI formats should be used. To ensure consistent behavior of CSS scheduled transmissions, if a PDSCH or PUSCH transmission is scheduled in CSS, legacy timing should be used. 
Furthermore, dynamic processing time indication between legacy and reduced processing time may be beneficial, e.g. to avoid HARQ collision in some cases. If dynamic fallback operation is supported, extra bits may be added to a new DCI format to indicate the actual processing time required for a DL or UL transmission. The dynamic indicated processing time could provide a unified solution for processing time reduction, LAA and 5G new RAT (NR).
Proposal 1: Fallback operation to legacy timing should be supported at least for DL and UL transmissions scheduled in CSS.
Support of n+2 processing time reduction 
In RAN1 #86, it was agreed that a minimum timing of n+3 for UL grant to UL data and for DL data to DL HARQ is supported for UEs capable of operating with reduced processing time with no restricted maximum transport block size (TBS) if the maximum TA value is reduced to x ms (e.g. x=0.33, exact value FFS). The reduced processing time of n+3 is applicable at least for PDCCH [3]. 
A reduced n+3 processing time is 25% less compared with legacy n+4 timing. A reduced n+2 processing time can further achieve a 50% reduction over legacy timing. Thus, it is highly desirable to support processing time reduction of n+2 for PDSCH and/or PUSCH under certain conditions, e.g. with reduced maximum TA and restricted maximum TBS. 
The minimum n+2 timing provides some benefit on latency reduction although the restricted TBS will reduce the peak date rate. To further restrict the processing delay, the minimum n+2 timing can be supported only for PDCCH scheduled DL or UL transmissions.
Since reduced processing time(s) are RRC configured for the UE, the UE should not be configured with reduced processing time if the maximum TA is greater than the restricted value. For a UE that is configured with n+2, the UE may not expect to process UL and DL data that exceeds the TBS threshold. 
For a UE configured with minimum n+2timing, dynamic fallback to n+3 and/or legacy timing can be supported based on CSS scheduling, TBS restriction and/or dynamic DCI indication, etc. Especially, if the processing timing could be dynamically indicated by a scheduling DCI between reduced processing timing and legacy timing, supporting of n+2 does not introduce extra complexity of overhead besides supporting of minimum n+3 timing.
Proposal 2: Reduced processing time of n+2 is supported with restricted TBS and maximum TA value. 
Conclusion
In this contribution, we consider the reduced processing time on legacy 1ms TTI, and analyze potential issues with coexistence of legacy and reduced processing timings. And we propose
Proposal 1: Fallback operation to legacy timing should be supported at least for DL and UL transmissions scheduled in CSS.
Proposal 2: Reduced processing time of n+2 is supported with restricted TBS and maximum TA value. 
References
[1] [bookmark: _Ref450725503][bookmark: _Ref419186016][bookmark: _Ref399316577][bookmark: _Ref275976890][bookmark: _Ref302982356][bookmark: _Ref314143987][bookmark: _Ref318668252][bookmark: _Ref319185883]Chairman’s note RAN1 #86, Aug 2016
[2] [bookmark: _Ref465757915]Chairman’s note RAN1 #86bis, Oct 2016
2

