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1 Introduction 
According to the evaluations for the short TTI durations during RAN2#90 and RAN2#91, the reduced TTI can improve the user perceived throughput. In this contribution, we discuss how RAN2 can utilize the short TTI duration, so as to improve the performance of both the NW and UE.
2 Discussion
2.1 RACH
The contention based and contention freed random access procedure [1] are illustrated as follows:
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For CB-RA (Contention Based Random Access):
Step 1 (msg1): If the preamble can be transmitted in the short TTI, the eNB will be able to know that the UE is capable of short TTI transmission/reception. Then the subsequent steps of the RACH procedure can all be performed in short TTI. 
Step 2 (msg2): The ra-ResponseWindowSize and the RAR occasion can use the short TTI duration to reduce the delay. This means that the RAR should be transmitted in the short TTI.
Step 3 (msg3): If the eNB detects the UE capability of short TTI in Step 1, msg3 can be scheduled in short TTI to reduce the RACH delay.
Step 4 (msg4): Like Step 3, based on the short TTI msg1/msg3 in Step 1/3, the contention resolution transmission can be performed in the short TTI by the eNB, to reduce the latency.
For CF-RA (Contention Freed Random Access):
Step 1 (msg0): Before triggering the short TTI RACH procedure by PDCCH order, the eNB shall be able to know the UE capability of short TTI. Furthermore, the PDCCH order can also be transmitted in the short TTI, to reduce the delay.  

Step 1 (msg1): Based on the PDCCH order triggering, the UE can send msg1 in short TTI which reduces the latency of CF-RA procedure.
Step 2 (msg2): Based on the preamble transmitted in Step 1, the RAR can be transmitted in the short TTI to reduce the latency.

Observation 1: By transmitting msg0/1/2/3/4 in short TTI, the RACH latency can be reduced.
2.2 DRX
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As illustrated above, the DRX functionality [1] is to control the UE’s PDCCH monitoring activity, by using long and short DRX cycle. When the DRX is configured, the UE only monitors the PDCCU during the Active Time. According to the current DRX configuration, the Active Time can be only 1 subframe. Then by shortening TTI duration, we think that the Active Time of DRX can be reduced if the PDCCH is allowed to be transmitted in the short TTI. Then this requires using the short TTI to configure the DRX, instead of the 1ms subframe duration. 
Observation 2: By using the short TTI to configure the DRX, the UE power consumption in CONNECTED mode can be reduced.
2.3 Paging

According to 36.304, the UE only needs to monitor one PO (Paging Occassion) per DRX cycle, and One PO is a subframe where there may be P-RNTI transmitted on PDCCH addressing the paging message. If the UE is capable of short TTI, then the UE can only monitor one short TTI for paging, instead of a whole 1ms subframe. As such the UE power consumption in IDLE mode can be reduced.
Observation 3: By using the short TTI to configure the paging, the UE power consumption in IDLE mode can be reduced.

3 Conclusion
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: By transmitting msg0/1/2/3/4 in short TTI, the RACH latency can be reduced.

Observation 2: By using the short TTI to configure the DRX, the UE power consumption in CONNECTED mode can be reduced.

Observation 3: By using the short TTI to configure the paging, the UE power consumption in IDLE mode can be reduced.

Proposal: To capture the Observations in TR 36.881.
4 Reference

 [1] 3GPP TS 36.321, “Medium Access Control (MAC) protocol specification”.
[1] 3GPP TS 36.304, “User Equipment (UE) procedures in idle mode”.
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