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1. Introduction

In RAN1#88 meeting, following agreements were made on DL sTTI. [1]:

	Agreement:
· For 2-symbol sPDSCH transmission

· Maximum 4-layer is supported for CRS based sPDSCH transmission;

· At least 2-layer is supported for DMRS based sPDSCH transmission

· FFS the support for 4-layer DMRS based sPDSCH transmission

· For 1-slot sPDSCH transmission

· Maximum 4-layers is supported for CRS based sPDSCH transmission;

· At least 4-layer is supported for DMRS based sPDSCH transmission
· FFS the support for 8-layer DMRS based sPDSCH transmission


Based on these agreements, we discuss some issues related to sPDSCH design in this contribution.
2. Discussion
2.1. Transmission mode
In RAN1#86 meeting, TM for sTTI was agreed and some of legacy TM are not supported in sTTI operation [2]. Therefore, TM for sTTI and legacy TTI can be differently configured. In this case, CRS-based transmission for sTTI can be possible even in MBSFN subframe, that is, it can be beneficial in terms of scheduling flexibility. However, if the different TM is configured for sTTI and legacy TTI, CSI reporting overhead may occur. In case of same TM for sTTI and legacy TTI, TM for legacy TTI can be restricted. For example, TM which is not supported for sTTI cannot be used for legacy TTI. More investigation is needed to determine whether to align the TM for sTTI with legacy TTI considering the impact of the overhead and scheduling flexibility.
Another issue is for the transmission scheme of each TM. As defined in the legacy operation, two transmission schemes can be supported in each TM. Then, fast switching between robust and advanced transmission would be possible through control channel.
Proposal 1: More investigation is needed to determine whether to align the TM for sTTI with legacy TTI considering the impact of the overhead and scheduling flexibility.
Proposal 2: Further study is needed to adopt two transmission schemes in each TM for sTTI.
2.2. Resource allocation
The resource allocation for sPDSCH can be included in the sDCI which is transmitted in every sTTI. Therefore, it is needed to reduce the size of sDCI, and the easiest way is to reduce the size of resource allocation field in sDCI. If we increase the size of RBG, we can save few more bits in sDCI. One possible solution is to use some offset values based on the legacy RBG size. For example, if RBG is set to three in legacy operation, it can be interpreted as double for sTTI operation.
Proposal 3: RBG size can be increased in sPDSCH and some offset values can be used based on the legacy RBG size.

2.3. Transmission scheme

Regarding the transmission scheme, an issue in MBSFN subframe can be considered. If CRS-based transmission scheme is configured, there is no way to use MBSFN subframe. Therefore, whether to configure an additional transmission scheme for MBSFN or not can be considered further
2.4. Other issues

As agreed in RAN1#88 meeting, at least 2-layer and 4-layer for DMRS-based sPDSCH transmission are supported in 2-OS and 7-OS sTTI respectively. For 2-OS sTTI, it is desirable that 4-layer is not supported due to DMRS overhead. Also, from our companion contribution [3], it seems not reasonable to support 8-layer for sPDSCH transmission in 7-OS sTTI. Whether 8-layer for sPDSCH transmission in 7-OS sTTI is supported is contingent on DMRS pattern design. Furthermore, TBS can be newly defined for sTTI operation. As discussed in our previous contribution [4], one possible option is to linearly scale the TBS proportional to the number of symbols per sTTI. Then, the TBS for two and three symbols can be an issue, and the TBS for the sTTI with three symbols can be restricted not to be more than the maximum TBS for the sTTI with two symbols considering the processing time.
Proposal 4: 4-layer for sPDSCH transmission is not supported for 2-OS sTTI.
Proposal 5: 8-layer for sPDSCH transmission can be supported or not considering DMRS pattern for 7-OS sTTI.
3. Conclusion
In this contribution, we discussed some issues related to sPDSCH design for latency reduction.
Proposal 1: More investigation is needed to determine whether to align the TM for sTTI with legacy TTI considering the impact of the overhead and scheduling flexibility.
Proposal 2: Two transmission schemes can be supported in each TM for sTTI.
Proposal 3: RBG size can be increased in sPDSCH and some offset values can be used based on the legacy RBG size.

Proposal 4: 4-layer for sPDSCH transmission is not supported for 2-OS sTTI.
Proposal 5: 8-layer for sPDSCH transmission may be supported or not depending on DMRS pattern for 7-OS sTTI.
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