3GPP TSG RAN WG1 Meeting #91
R1-1719454
Reno, USA, November 27th – December 1st, 2017
Agenda Item:
6.2.1.3
Source:
Huawei, HiSilicon
Title:
Maximum TA and processing time reduction
Document for:
Discussion and decision 
1 Introduction

In the RAN1#90b meeting, most of agreements on maximum TA and processing time were achieved. Here we only list some agreements related to what we will discuss in this paper.

Agreement:
Define two sets of two processing timing assumptions for subslot TTI operation for different maximum TA support. 
- Set 1 is defined with minimum timing n+4 with TA1/n+6 with TA1+4os

- Set 2 is defined with minimum timing n+6 with TA2/n+8 with TA2+4os

- FFS if different/same UEs can indicate support for different sets of processing timing assumptions.
Agreement:
The minimum processing time assumption for subslot sTTI operation is configured by RRC.
Agreement:
For {2,7} sTTI operation, the UL grant for 7OS sPUSCH in a certain slot can be sent in either one of three defined subslot DL sTTIs.

- NOTE: The UE is expected to only receive one UL grant from the set of 2/3-symbol sTTIs mapped to a single UL slot sTTI
In this contribution, the remaining issues are discussed. 

2 UL scheduling timing for FS1 {2, 7} sTTI operation
According to the agreements, different processing times can be configured with different assumption of maximum TA. In this section, we will discuss UL scheduling timing for short TTI assuming the same or different UL/DL TTI length.
According to agreement, an sPUSCH is scheduled by a UL grant which can be sent in either one of three defined subslot DL sTTIs. However, which subslot is the UL grant for sPUSCH in slot#x of SF#N sent from needs more details. considering simplicity and latency, the scheduling time shown in Figure 1 can be adopted.
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Figure 1. Scheduling timing for 2-symbol DL sTTI and 1-slot UL sTTI (FDD)

Proposal 1: An sPUSCH in slot#x of SF#N is scheduled by a UL grant which can be sent in either one of three defined subslot DL sTTIs {sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2}.
3 SRS trigger timing
Currently, aperiodic SRS transmission can be triggered by a positive SRS request carried on DCI formats 0/4/1A/6-0A/6-1A for FDD and TDD and DCI formats 2B/2C/2D for TDD. The minimal latency from the detection of SRS request to SRS transmission, i.e., the preparing time of aperiodic SRS transmission is 4ms. In fact, 4ms SRS preparing can be reduced for current UE capability under certain coverage since only one SRS symbol is generated. As fast channel state information acquisition and fast link adaptation can improve performance such as UPT gain, a fast SRS triggering scheme should be adopted in sTTI. 

A UE upon detection of a positive SRS request in the sTTI #i shall transmit SRS in the last symbol of the first valid SRS subframe, the SRS subframe is valid after i+k sTTI, where i+k is the minimum timing for SRS request to SRS transmission. As legacy system, the SRS subframe is RRC configured. For example, according to 2-symbol processing time discussed in section 4, the default value of k could be 4 for 0.067 maximum TA and 6 for 0.33 maximum TA. Considering that it is possible that preparing SRS sequence might be faster than preparing sPUSCH, a smaller minimum processing time between SRS request to SRS transmission can be achieved, e.g. the default value of k could be 2 for 0.067 maximum TA and 4 for 0.33 maximum TA.   
Proposal 2: Support fast SRS triggering in sTTI.
4 Conclusions
In this contribution, the remaining issues on processing time reduction and related procedures for short TTI are discussed. Based on the above discussion, we have the following proposals:
Proposal 1: An sPUSCH in slot#x of SF#N is scheduled by a UL grant which can be sent in either one of three defined subslot DL sTTIs {sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2}.
Proposal 2: Support fast SRS triggering in sTTI.
