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1 Introduction
The work item on shortened TTI and processing time was agreed in RAN#72[1]. 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 objectives of the WI 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]


In this contribution, the preliminary analysis of the RRM impact of the shorten TTI is provided.
2 Discussion
In RAN1 the link level evaluation, system level evaluations and design aspects of the shortened TTI and reduced processing time have been studied in the study item phase, and the detailed information is captured in [2]. In RAN1 the WI has been discussed for 2 meetings, there are some progress. In the following, we discuss the possible impact on RRM when introducing the shortened TTI and processing time.
· Requirements in idle mode
There is no impact on the RRM requirements in idle mode with introducing the shortened TTI and reduced processing time. The short TTI will be valid when the RRC configuration is signalled.

· TA requirements

The legacy requirements for TA advance is specified in TS 36.133 as follows,

“7.3.2.1
Timing Advance adjustment delay

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advance command received in sub-frame n.

7.3.2.2
Timing Advance adjustment accuracy
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.”
For the TA adjustment delay, in the early phase of the Rel-8, there are a lot of discussions on how to define the TA command responding TA. It is a common understanding that the delay between UE processing delay from the reception of a timing advance command to the corresponding change of the transmission timing is 4.33 ms [3]. If UE has capability to reduce the processing delay in shortened TTI, the above requirement would be changed accordingly. Anyway it depends on the discussion on RAN1.
For the TA adjustment accuracy, we don’t foresee the strong motivation to change the TA accuracy and the TA granularity.

· Radio link monitoring

UE shall still monitor the downlink link quality based on CRS and the Qout and Qin shall also calculate based on the PDCCH and PCFICH in this work item. In our understanding, CRS will be reused and the PDCCH and PCFICH are unchanged. So the legacy requirements for radio link monitoring are reused.
· SCell Activation and Deactivation Delay
In the legacy requirements, upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions are 24ms for known cell and 34ms for unknown cell respectively. Taking 24ms as an example, it includes the MAC CE decoding, feedback ACK/NCK, RF tuning/retuning, AGC adjust and 4DL subframes CRS based fine time and frequency synchronization
In RAN1, it is agreed in RAN1#86bis, the HARQ timing is reduced for 1ms TTI.
	Agreement for 1ms TTI:

· For FS1,2&3, a minimum timing n+3 is supported for UL grant to UL data and for DL data to DL HARQ for UEs capable of operating with reduced processing time with only the following conditions: 

· A maximum TA is reduced to x ms, where x <= 0.33ms (exact value FFS); 

· At least when scheduled by PDCCH




In addition, the CSI report for sTTI maybe will be changed in RAN1. So the requirements of SCell activation/deactivation delay would be impacted in shortened TTI.
· Measurement requirements

As discussed previously, the legacy CRS would be reused in shortened TTI. So the existing measurement period and measurement accuracy will be reused. There is maybe some clarification for measurement report delay if the shortened TTI is configured.
· Power headroom

Whether the PHR is impacted in shortened TTI depends on the discussion in RAN1. 
3 Conclusion

In this paper gives an overview on RRM impact on shortened TTI and processing time. As a starting point, the potential RRM requirements impacts are provided:

·  TA Adjustment delay
-Depending on RAN1
· SCell Activation and Deactivation Delay
· Measurement Aspects
-may need some clarification
· PHR mapping
-Depending on RAN1
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