
3GPP TSG RAN WG1 Meeting #88

R1- 1702045
Athens, Greece 13th - 17th February 2017
Source:
CATT

Title:
Discussions on DL and UL sTTI combinations
Agenda Item:
7.2.5.2.1.1
Document for:
Discussion and Decision
1 Introduction
In RAN1#87, the following agreements were made for {DL,UL} configurations [1]:
Agreement:
· For a user capable of supporting sTTI, the following {DL,UL} configurations are supported:

· {2,2} and {7,7}
· Working assumption on support of {2,7}. 

· The working assumption is to be confirmed in RAN1 #88 if no significant issues (including no obvious performance gain) are identified.

In this paper, we discuss the remaining issues on {DL,UL} configurations.  
2 Discussion
As it was discussed in the last meeting, at least {2,2} and{7,7} are supported for {DL,UL} configurations. When DL critical latency is required and UL coverage is limited, {2,7}for the {DL,UL} configurations is required since it can achieve the same UL coverage and reduce the DL latency compared to the {7,7}. From the perspective of flexibility, working assumption on supporting {2,7} for the {DL,UL} configurations should be confirmed. 

Proposal 1: Working assumption on supporting {2,7} for the {DL,UL} configurations should be confirmed.
In LTE system, the CP type for DL is detected by UE it-self by detecting PSS/SSS, and the CP type for UL is configured by higher layer. Hence, different types of CP can be used for DL and UL, and there will be four cases as follows. 
· Case 1: normal CP for both UL and DL

· Case 2: extended CP for both UL and DL

· Case 3: normal CP for UL and extended CP for DL

· Case 4: normal CP for DL and extended CP for UL

Since it was already agreed that sTTI is only supported for normal CP, case 1 can be supported for sTTI and case 2 cannot be supported for sTTI. For case 3, sTTI transmission cannot be supported in DL with extended CP, which means sPUSCH transmission cannot be supported as well since there is no sDCI for scheduling sPUSCH. Although it could be considered to transmit sDCI for UL grant in legacy PDCCH region, however, it means that the scheduling opportunities are limited such that the latency reduction gain will almost gone except some UL processing time reduction given by sPUSCH, therefore it is not preferred to support sTTI in case 3.  

For case 4, sTTI transmission cannot be supported in UL with extended CP, which means the UCI feedback for sTTI should be transmitted on PUCCH with 1ms even if sTTI in DL is configured. Hence, {2,14} and {7,14} for the {DL,UL} configurations should be supported for case 4, if sTTI is to be supported in DL only. 
Based on the analysis above, RAN1 should decide between the following to fix the mixed CP cases, 

Alt 1: Support sTTI transmission only when normal CP is used for both DL and UL.
Alt 2: Support of DL/UL TTI combination of {2,14}, {7,14} for the case when extended CP is used in the UL. 
Proposal 2: RAN1 to decide between the following to fix the mixed CP cases, 

· Alt 1: Support sTTI transmission only when normal CP is used for both DL and UL.

· Alt 2: Support of DL/UL TTI combination of {2,14}, {7,14} for the case when extended CP is used in the UL. 

3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: Working assumption on supporting {2,7} for the {DL,UL} configurations should be confirmed.

Proposal 2: RAN1 to decide between the following to fix the mixed CP cases, 

· Alt 1: Support sTTI transmission only when normal CP is used for both DL and UL.

· Alt 2: Support of DL/UL TTI combination of {2,14}, {7,14} for the case when extended CP is used in the UL. 
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