Page 8
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #88















  R1-1703412
Athens, Greece 13th - 17th February 2017
Source: 
CMCC
Title:
Discussion on DMRS sharing for uplink sTTI transmission
Agenda item:
7.2.5.2.1.2
Document for:  Discussion & Decision
1. Introduction

In RAN1#87 meeting, sPUSCH structure for 2-symbol sTTI was agreed as following [1],
Agreements:
· For 2-OS sTTI, down-select the UL sTTI pattern for sPUSCH between (2,2,3,2,2,3) and (3,2,2,2,2,3)
· The data symbol(s) for a sPUSCH are confined within a sTTI
· if sPUSCH is transmitted, the number of symbols available for data transmission within a sTTI can be 
· 1 or 2 for a sTTI with 2 symbols
· FFS: 1 or 2 or 3 for a sTTI with 3 symbols 
· The presence (if any) and the position of the UL DMRS is given or determined by the UL grant, 
· The UL DMRS can be positioned before or within the associated sTTI 
· FFS: The UL DMRS can be positioned after the associated sTTI
In RAN1#86bis, as a scheduling scheme, multi-sTTI was discussed and is still FFS. In this contribution, it is proposed to support multi-sTTI scheduling and a DMRS indication design for multi-sTTI scheduling is discussed. 
2. Discussion on DMRS indication design for uplink sTTI transmission
Multi-sTTI scheduling is beneficial, especially for 2OS sTTI in terms of control overhead reduction. Specifically, if sTTI length for one UE is configured by high layers, dynamic adjustment the sTTI length for the UE is not possible. For UEs with low latency requirement while with large packet size to be transmitted, when there are data traffic foreseeable in the buffer for several consecutive sTTIs, multi-sTTI scheduling can be used to reduce control overhead. To get the latency reduction benefit in TCP slow-start phase, the multiple scheduled sTTIs can be feedback independently. 
Proposal 1: It is proposed to support multi-sTTI scheduling, at least for 2OS sTTI. 

For the uplink multi-sTTI scheduling and transmission, the DMRS design needs to be carefully designed, to reduce overhead while ensure accuracy of channel estimation. Considering that different number of scheduled multi-sTTI may require different number of DMRS symbols to do accurate channel estimation, and UEs with high mobility may also require more than one DMRS symbol to track time varying channel, it is necessary to dynamically indicate the different number of DMRS symbol and different location of DMRS for different number of scheduled multi-sTTI. In addition, to reduce the overhead for DMRS, DMRS sharing has been widely discussed, especially for 2OS sTTI, as one symbol of DMRS will account for 50% overhead for 2-symbol sTTI. In this section, a DMRS indication design for multi-sTTI scheduling is provided, which can balance between DMRS overhead and channel estimation performance. 

The basic idea is to predefine a series of DMRS patterns for the scheduled multi-sTTI. Considering the benefit of DMRS sharing among multiple sTTI, the DMRS pattern can span a sTTI set, which is equal to or larger than the scheduled multi-sTTI. For example, consider the eNB to schedule N consecutive sTTI, then a sTTI set for DMRS transmission can include additional M sTTI before the scheduled N multi-sTTI. The possible DMRS locations inside the sTTI set constitutes the candidate DMRS positions. The DMRS patterns are formed by combining different numbers of candidate DMRSs and different candidate DMRS positions. Possible DMRS position in one subframe can be predefined, and then with different starting scheduling sTTI and assigned size of sTTI set, the candidate DMRS positions are known to UEs. Based on the candidate positions and the sTTI set, a series DMRS pattern can be designed and signal to the UE by higher layer signalling. During the UL grant, which pattern to use can be signalled to the UE, based on the number of scheduled consecutive sTTIs in multi-sTTI scheduling case, the mobility of the UE and the scheduling status of other sTTI UEs.
Figure 1 gives an example for 2OS multi-sTTI scheduling, and the sTTI set for DMRS transmission is 5 sTTIs, which includes the scheduled consecutive 2OS sTTIs. The possible DMRS positions located in the first, third and last sTTI of the sTTI set. Different combinations of the candidate DMRS positions means different patterns. Pattern i and k have the same number of shared DMRS symbols but different positions, and pattern i and j have different number of DMRS symbol. The pattern can be assigned to the UE by dynamic signalling, based on the scheduling of other sTTI UEs, the mobility of the target UE and the number of scheduled multi-sTTI.
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Figure.1 DMRS pattern for multi-sTTI scheduling
Another example is shown in figure.2. With such DMRS pattern indication in UL grant, DMRS with different densities can be indicated.
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Figure.2 DMRS pattern for multi-sTTI scheduling
Proposal 2: For the DMRS indication of multi-sTTI scheduling, it is suggested to predefine a series of DMRS patterns for the scheduled multi-sTTI. Considering the benefit of DMRS sharing among multiple sTTI, the DMRS pattern can span a sTTI set, which is equal to or larger than the scheduled multi-sTTI. Dynamic signalling is suggested to be included in UL grant to indicate the DMRS pattern. 
3. Conclusions 
In this contribution, DMRS sharing indication are discussed considering multiple DMRS symbols sharing, and the following proposal are given:
Proposal 1: It is proposed to support multi-sTTI scheduling, at least for 2OS sTTI. 

Proposal 2: For the DMRS indication of multi-sTTI scheduling, it is suggested to predefine a series of DMRS patterns for the scheduled multi-sTTI. Considering the benefit of DMRS sharing among multiple sTTI, the DMRS pattern can span a sTTI set, which is equal to or larger than the scheduled multi-sTTI. Dynamic signalling is suggested to be included in UL grant to indicate the DMRS pattern.
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