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Proposed Text for Long TTI Transmission (Section 16.2.14.2.2)
Hyunkyu Yu, Seho Kim, Sangheon Kim, Heewon Kang 

Samsung Electronics
Introduction
This contribution proposes some modifications in long TTI operation.

(1) Restriction in FDD case (Remedy 1, 2)
In D6, long TTI HARQ burst can be assigned across the frame boundary for both DL and UL. However, when system information (e.g. S-SFH SPs, SCD message, etc) is changed and applied, it makes some ambiguity in applying system information. In addition, it increases implementation complexity much.
Therefore, we suggest not allowing the burst allocation across the frame boundary in FDD.
(2) DL long TTI transmission in the frame with SFH (Remedy 3~6)
In case of downlink, the long TTI transmission can be utilized to reduce the signaling overhead of assignment A-MAP IEs. When many users are receiving DL data burst with MU-MIMO scheme in a cell, the long TTI transmission can be more attractive with respect to signaling overhead.

In D6, the long TTI transmission of DL HARQ subpacket begins in the 0-th DL subframe of a frame. However, in the frame where the SFH is transmitted, 0-th DL subframe is not easy to be used for long TTI transmission. Because the SFH occupies NSFH distributed LRUs, which is no more than 24, and the number of streams is restricted to 2 in that subframe.

To minimize the control overhead of assignment A-MAP IEs, the long TTI transmission needs to be fully supported in downlink.
We propose following changes to support long TTI transmission in the frame where the SFH is present.
a) Long TTI burst shall begin in the 1-th (not 0-th) DL subframe of the frame where the SFH exists.

b) DL Basic Assignment A-MAP IE and DL Subband Assignment A-MAP IE can only support the long TTI transmission in the frame with SFH. DL Persistent Assignment A-MAP IE, Group Resource Allocation A-MAP IE, and Broadcast Assignment A-MAP IE are excluded.

c) Regarding the long TTI burst in the frame with the SFH, burst size should not be changed in its retransmission.

d) When the long TTI burst is transmitted in the frame where SFH is present, DL HARQ subpacket transmission and UL HARQ feedback timings follow the same rules defined in 16.2.14.2.2.2.1. The only difference is that the start subframe of long TTI transmission is changed from 0-th subframe to 1-st subframe.
Proposed Text Changes
[Remedy-1: Add the following text, at line 20 in page 363, section 16.2.14.2.2.1.1, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
l   is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to F-1, where the A-MAP is transmitted. In case of long TTI transmission, l is only allowed from 0 to F-4, i.e. l
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{0, 1,…, F-4}.
-------------------------------------------------End proposed text----------------------------------------------------------------
[Remedy-2: Add the following text, at line 3 in page 365, section 16.2.14.2.2.1.2, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
l   is the reference to the DL subframe, starting from 0 for the first downlink subframe and numbering up to F-1, where the A-MAP is transmitted or the HARQ acknowledgement is sent. In case of long TTI transmission, l is only allowed from F-4 to 0, i.e. l
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{F-4, F-3,…, F-1, 0}.
-------------------------------------------------End proposed text----------------------------------------------------------------
[Remedy-3: Add the following text, at line 13 in page 367, section 16.2.14.2.2.2.1, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
A DL Assignment A-MAP IE in the l-th DL subframe (when l is not 0) of the i-th frame may also indicate the long TTI transmission. In this case, the long TTI transmission of DL HARQ subpacket shall begin in the 0-th DL subframe of (i+1) frame. A HARQ feedback for this long TTI transmission shall be transmitted in the n-th UL subframe of the j-th frame. The subframe index n and the frame index j shall be calculated according to equations in Table 793, with replacing the subframe index m and the frame index i by ll and i+1, respectively.

When the long TTI DL HARQ subpacket is signaled to be transmitted in the frame where the SFH exists, the DL HARQ subpacket shall begin in the 1-th DL subframe, while the same HARQ timing shall be applied as for the case when the SFH does not exist in a frame.
-------------------------------------------------End proposed text----------------------------------------------------------------
[Remedy-4: Add the following text, at line 30 in page 371, section 16.2.14.2.2.2.3, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
Note that long TTI is not allowed for DL HARQ subpacket transmission.

-------------------------------------------------End proposed text----------------------------------------------------------------
[Remedy-5: Add the following text, at line 15 in page 589, section 16.3.6.5.2.4.8, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
Long TTI Indicator:  Indicates number of AAI subframes spanned by the allocated resource. The DL persistent allocation A-MAP IE shall not indicate the long TTI transmission in the frame where the SFH is transmitted.
-------------------------------------------------End proposed text----------------------------------------------------------------
[Remedy-6: Add the following text, at line 35 in page 593, section 16.3.6.5.2.4.10, as]

------------------------------------------------Start proposed text----------------------------------------------------------------
When long TTI indicator is set to 1 in AAI_GRP-CFG for DL allocation, the GRA A-MAP IE shall not signal assignment information in the frame where the SFH is transmitted.
-------------------------------------------------End proposed text----------------------------------------------------------------
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