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1 Introduction
A work item on shortened TTI and processing time for LTE[1] is ongoing in RAN1 and RAN2, and has time units in RAN4 from RAN4#81 onwards.
2 Discussion

The work item has the following objectives

	The objective of this work item is to specify shortened TTI operation and shortened processing time for both legacy (1ms) TTI and shortened TTI. The specified solution should cover the case of carrier aggregation and non-carrier aggregation. Aim for a similar design as possible independent of frame structure.

The detailed objectives are:

For Frame structure types 1, 2 and 3 for legacy 1 ms TTI operation: [RAN1, RAN2, RAN4] (until RAN1#88)

· Specify support for a reduced minimum timing compared to legacy operation according to [2] between UL grant and UL data and between DL data and DL HARQ feedback for legacy 1ms TTI operation, reusing the Rel-14 PDSCH/(E)PDCCH/PUSCH/PUCCH channel design [RAN1, RAN2]
· This applies at least for the case of restricted maximum supported transport block sizes for PDSCH and/or PUSCH when the reduced minimum timing is in operation, and if agreed by RAN1 for the case of unrestricted maximum supported transport block sizes. 
· Specify support for a reduced maximum TA to enable processing time reductions

· Note that the size of the reduction in minimum timing may be different between UL and DL cases.

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

· Study and specify, if agreed by RAN1, asynchronous HARQ for PUSCH with reduced processing time [RAN1, RAN2]
For Frame structure type 1: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· Down-selection is not precluded

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

For Frame structure type 2: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

Follow the recommendation made in [2] when specifying for support of transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI.
The work item should also specify base station and UE core requirements to support the above features [RAN4]

Note: The specified solutions shall preserve backwards compatibility, thus allowing operation of pre-Rel-14 UEs on the same carrier.
Note: There is no change to the system information, paging and random access procedure by this work item



There was extensive discussion during RAN#73, and the outcome is that a subset of the objectives is targeted to be completed for RAN#76 when discussions can take place on which release to include the targeted objectives in as follows

	Complete the following objectives (including striving to complete the corresponding ASN.1) by RAN#76, with further discussions on which release to include the following objectives in future RAN meetings 

· Processing time reduction for legacy 1ms TTI, for FS1/2/3

· For FS1, sPDCCH/sPDSCH/sPUSCH/sPUCCH design based on

· 2-symbol for sPDCCH/sPDSCH

· 2-symbol for sPUSCH/sPUCCH

· CRS based and DMRS based sPDCCH/sPDSCH for FS1

· DL CA and UL non-CA for FS1

The other objectives will be completed by RAN#77 as currently planned, and will be discussed in WG meetings before RAN#76


The target to complete this subset of objectives by June 2017 also applies to RAN4 core work. However, it should also be noted that the remaining work is expected to be completed one plenary cycle (3 months later) and there is only one RAN4 meeting in the interim period Therefore, a strong prioritisation of the subset of objectives for RAN#76 risks completing the remaining objectives by August.
The time units allocated to core work are shown below.
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Based on the overall plan, we propose the following timeline which is targeted towards completing the subset of objectives by RAN4#83
RAN4#81

· Initial discussion on RRM requirements impacted by sTTI and processing time reduction
RAN4#82
· Agree on the list of RRM requirements impacted by STTI and processing time reduction
· Initial discussion on the requirement values
RAN4#82bis

· Draft CR covering the impacted requirements for the subset of features targeted to RAN#76

· Finalisation of the requirement values for features targeted to RAN#76

· Further discussion on the requirement values for features targeted to RAN#77

RAN4#83

· Agree CR for subset of features targeted to RAN#76
· Draft CR for features targeted to RAN4#77
· Finalisation of the requirement values for features targeted to RAN#77
RAN4#84 

· Final CR for core part values for features targeted to RAN#77

· Initial performance work for RRM and demodulation tests starts (focussed to subset of features targeted to RAN#76)

Proposal 1: The work plan shown above is agreed
Regarding the way of working in RAN4, it is clear that a subset of features is expected to be completed on a shorter timescale than the rest of the features. However, we anticipate that much of high level discussion on the impact of sTTI and shorter processing time (such as which RRM requirements are impacted, how to derive the values of the updated requirements etc.) can be generic. When it comes to capturing the updates in CRs then the approach agreed in plenary clearly allows indicates that RAN4 should focus on getting the subset of features ready early. However, we would recommend considering all the objectives in the work item in the first instance so that there is a solid basis for the later work.
3 Conclusions
In this contribution we propose the RRM workplan for sTTI and processing time work in RAN4. The proposed schedule is:
RAN4#81

· Initial discussion on RRM requirements impacted by sTTI and processing time reduction
RAN4#82
· Agree on the list of RRM requirements impacted by STTI and processing time reduction
· Initial discussion on the requirement values
RAN4#82bis

· Draft CR covering the impacted requirements for the subset of features targeted to RAN#76

· Finalisation of the requirement values for features targeted to RAN#76

· Further discussion on the requirement values for features targeted to RAN#77

RAN4#83

· Agree CR for subset of features targeted to RAN#76
· Draft CR for features targeted to RAN4#77
· Finalisation of the requirement values for features targeted to RAN#77
RAN4#84 

· Final CR for core part values for features targeted to RAN#77

· Initial performance work for RRM and demodulation tests starts (focussed to subset of features targeted to RAN#76)

Proposal 1: The work plan shown above is agreed

4 References

[1] RP-161922, “Work Item on shortened TTI and processing time for LTE”, Huawei, HiSilicon, Vodafone, China Unicom, LG Uplus, SK telecom, KT, Telecom Italia, BT, T-Mobile USA, Deutsche Telekom, Orange, Telefónica, Telstra, KPN, CATT, CATR, OPPO, InterDigital, Samsung
