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1 Introduction
In the RAN2#90 meeting, the some simulation assumptions were captured in the draft TR 36.881 [1]. In this contribution, we analyze the necessary protocol impacts on shortening the TTI duration while maintaining the backward compatibility as suggested in the SID [2].  Other changes on the specification due to required enhancement are not excluded.
2 Discussion
2.1 DL data transmission
The following diagram is extracted from [1]:
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Figure 1: eNB and UE processing delays and HARQ RTT
According to the evaluations given in [1], the DL data transmission is via the short TTI. Then this requires to enhance the PDSCH to be transmitted in the short TTI, as the legacy PDSCH can only be transmitted in the 1ms TTI duration. The PDCCH shall also be enhanced to send the DL assignment for the short TTI PDSCH. Furthermore the “average down-link latency calculation” is still based on the 8 TTI HARQ RTT regardless of the TTI duration, as given in Figure 1. Then the DL HARQ feedback in PUCCH shall also be sent in the short TTI. If we consider to implement different TTI duration (such as 1/2 OFDM symbols or 0.5ms), then different designs of PDCCH, PDSCH and PUCCH are required for different TTI duration.
Observation 1: For DL data transmission, different short TTI durations require different designs of PDCCH, PDSCH and PUCCH. 
2.2 UL data transmission

Considering the UL data transmission which could refer to the TCP ACK/NACK feedback for the DL data transmission, the simulation assumptions in [1] are also based on the short TTI regardless of the TTI duration. The following steps for the UL data transmission are extracted from [1]:
Table 1: UL transmission latency calculation
	Step
	Description
	Delay

	1.
	Average delay to next SR opportunity
	SR periodicity/2

	2.
	UE sends SR
	1 TTI

	3.
	eNB decodes SR and generates scheduling grant
	3 TTI

	4.
	Transmission of scheduling grant (assumed always error free)
	1 TTI

	5.
	UE processing delay (decoding Scheduling grant + L1 encoding of data)
	3 TTI

	6.
	UE sends UL transmission
	(1 + p*8) TTI where p is initial BLER.

	7.
	eNB receives and decodes the UL data
	1.5 TTI


According to the Table given above, the SR is sent in the short TTI PUCCH, and the UL data transmission is sent in the short TTI PUSCH. Then the UL data transmission needs to enhance the PUCCH and PUSCH to be transmitted in the short TTI. Also considering the HARQ RTT given in Figure 1, the UL HARQ feed in PHICH needs to be transmitted in the short TTI.
Observation 2: For UL data transmission, different short TTI durations require different designs of PUCCH, PUSCH and PHICH.
3 Conclusion
According to the analysis given above, we have the following observations and proposals:
Observation 1: For DL data transmission, different short TTI durations require different designs of PDCCH, PDSCH and PUCCH. 

Observation 2: For UL data transmission, different short TTI durations require different designs of PUCCH, PUSCH and PHICH.
Proposal: To capture the observed protocol impacts in TR 36.881.
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