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1 Introduction
In the RAN1 90Bis meeting [1], the following agreements was further made on sPDSCH transmissions: 

	Agreement: 

Resource allocation type 0 indicating non-contiguous sRBGs using a bitmap is supported for sPDSCH scheduling

Agreement:
The sRBG size for resource allocation type 0 is defined as per below table for both 2/3os and 7os sTTI using an sPRG size of 2:

5 MHz

10 MHz

15 MHz

20 MHz

6

6

12

12

Agreement:
In case of 1.4 MHz or 3 MHz system bandwidth, the RBG size is re-used from legacy and the PRG size is 2 for sTTI operation.

Agreement: 

Resource allocation type 2 indicating contiguous resource units is supported for sPDSCH scheduling for 5 MHz, 10 MHz, 15 MHz and 20 MHz is supported with the sRBG size and starting position according to the table below.

5 MHz

10 MHz

15 MHz

20 MHz

 sRBG size 
4

6

4

4

Starting point granularity

2

6

4

4

Agreement

The used resource allocation type is not dependent on transmission mode
sPDSCH CW:

Agreement: 

Confirm the working assumption that single codeword for sPDSCH is supported.
sPDSCH Transmission modes configuration and fallback:

Agreement:
DL transmission modes for sTTI and 1ms TTI are configured independently.

- NOTE: This does not require sTTI specific CSI reporting

sPDSCH TBS:

Agreement:
The TBS scaling principle is the same for UL and DL data 

Agreement:
For sPUSCH and sPDSCH, the value in the legacy TBS is scaled according to TBS*α with the resulting TBS rounded off to the closest valid TBS.

- NOTE: The α value can be the same or different for different sTTI lengths and for sPUSCH and sPDSCH

- The TBS scaling is performed assuming the same number of layers within a codeword for PDSCH and sPDSCH.

Agreement:
For 1-slot sTTI, the DL TBS scaling factor is 0.5.

Agreement:
The DL TBS scaling factor for 2/3-symbol sTTI is 1/6


This contribution addresses the remaining details of sPDSCH design.  
2. Discussion
2.1 Transmission mode 
In LTE, two transmission schemes are supported for each PDSCH transmission modes and multi-antenna transmission schemes. In particular, it is allowed for eNB to dynamically fall-back the transmission schemes to transmit diversity on a per subframe basis by using DCI format without transmision mode reconfiguration. This provides a useful tool for network to adapt to varying channel conditions by means of link adapation or channel-dependent scheduling. In our understanding, support of fast fallback using sTTI may increase channel estimation complexity at the UE e.g. switching between DMRS-based TM and Tx diversity scheme and make it more challenging to meet the stringent processing time requriment. Given legacy fallback operation is still available to guarantee a same robustness, a fallback transmission schemes should not be introduced for sTTI operation. 
Proposal 1: 

· A fall back transmission scheme is not introduced for sTTI transmissions.
It has not yet decided how to indicate the support layers for sPDSCH transmissions. Given the stringent latency requirement of , it is desirable to allow UE indicating the maximum number of supported layers for a respective sTTI configuration, which benefits early feature development and commercialization. 
Proposal 2: 
· The supported maximum layers for sPDSCH transmission is indicated as part of UE capability. 
2.2. Resource allocation 

It was agreed to support resource allocation type 0 and 2 with increased sRBG size for sPDSCH transmissions. As resource allocation type 2 (RAT2) only allows for the allocation of consecutive RBs in the frequency domain, the RA field size is relatively small compared to RAT0. 

On the issue of resource allocation type signaling, our perferrence is to configure it for a UE by RRC signaling. Note that RAT0 and RAT2 were specified for UEs in different situations. More specifically, RAT0 targets for cell center UEs so as to leverage the frequency distributed scheduling (FDS) gain to improve the throughput. While RAT2 primarily designed for the coverage limited UEs. There is no clear motivation to support dynamic switching between these two RATs. In addition, support of dynamic RAT switching may either increase blind decoding attempts due to different RA field size or loss of RAT2 benefit and increase sDCI1 size due to padding operation and 1-bit flag.  

Proposal 3: 

· The resource allocation type for sPDSCH transmission is configured by RRC signaling.   
3. Conclusions
This contribution discusses the remaining details of sPDSCH designs and propose the following:   
Proposal 1: 

· A fall back transmission scheme is not introduced for sTTI transmissions.
Proposal 2: 
· The supported maximum layers for sPDSCH transmission is indicated as part of UE capability. 
Proposal 3: 

· The resource allocation type for sPDSCH transmission is configured by RRC signaling.   
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