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1	Introduction
On the remaining details for DL data channel design, as main reference for our discussions in this contribution we would like to refer here to the email discussion [1]. 
We focus here on the questions and discussions there and provide our input on the set of open issues there. 

2	 Remaining details of sPDSCH 
2.1 Support of sPDSCH fallback
In short, as already extensively discussed we support the sPDSCH fallback operation also for sTTI and think this should be enabled by a fallback field in the sDCI scheduling the sPDSCH assignment. 
Proposal 1: For sPDSCH transmission, a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 7.1-5 in TS 36.213 are supported. The indication of the robust transmission scheme is done by a fallback field in the sPDSCH grant.  

2.2 Details of subframe type specific configured sPDSCH TM
During the email discussion [1], it has been agreed that: 
Agreement:
The subframe type (MBSFN and non-MBSFN) dependent TM configuration supported. FFS on CSI reporting on the configured TM.
· Note: The configured processing timeline and the maximum TA are applicable to both TMs configured for MBSFN and non-MBSFN subframes.
It should be clear based on the agreement already, that the UE would therefore monitor if configured with a different TM in MBSFN and non-MBSFN subframes, that the UE would there also monitor for the respective sDCI Formats scheduling sPDSCH of a specific TM in the different subframes types. 
Observation 1: In case of subframe type dependent TM configuration, the UE monitors for the related, different sDCI format of the applicable TM in each subframe.
On the CSI reporting of the configured TM, we would like to note here as indicated in our CSI related contribution [2], that for sTTI we should only support fast A-CSI triggering but the CSI to be reported should be related to the configured 1ms TTI PDSCH TM. Therefore, the introduction of subframe type dependent TM configuration would not require any specific attention here. 
Proposal 2: Independent of subframe type dependent TM configuration, the A-CSI triggered by sDCI refers to the A-CSI of the configured 1ms TTI PDSCH TM.  
2.3 Number of sPDSCH HARQ processes
As indicated in several email discussions already, we prefer to support 16 DL/sPDSCH HARQ processes independently of the UL/DL sTTI configuration. 
Proposal 3: Support 16 sPDSCH HARQ processes independently of the UL/DL sTTI configuration. 

3	Remaining details of sPDSCH resource allocation
3.1 On applicable resource allocation types
We support the eNB configuration, between a single RA type and dynamic switching between RA type 0 and type 2 according to the proposed agreement 3 of [1]. If dynamic switching is configured, as single Type0/Type2 RA bit is to be included in the sDCI. 
Proposal 4: The used resource allocation type for sPDSCH is RRC configured between: 
· RRC configuration of a single RA type
· Dynamically switching between RA type 0 and 2. A single Type0/2 differentiation bit is included in the sDCI. 

3.2 On RA Type 2 signaling
As noted in our reply to the email discussion, the RIV could operate with 4RB granularity and one additional bit in the DCI indicates the starting position, first or third RB within the first 4RB RBG.

This means the RIV definition based on DCI format 1C is unchanged (and given by the RB granularity) with the following changes where the additional bit is denoted as ‘RBoffset’ here for 5MHz:
· 

· 





Proposal 5: For 5MHz RA Type 2, use the legacy RIV definition for DCI Format 1C with RB and add one additional bit RBoffset to indicate the starting offset within the RBG as:  and .
For the other system BW (10,15 and 20MHz), the DCI Format 1C resource allocation can be reused directly without any modification.



Proposal 6: For 10,15 and 20 MHz RA Type 2, use the legacy RIV definition for DCI Format 1C with , and  RB.

4	On remaining details of DL DMRS 
4.1 Applicability of DM-RS shifts 
In the email discussion [1], there has been the question if the DMRS shifts need for CRS are to be applied for all sTTIs in all subframes or if they are only applied in case CRS is present (i.e. in non-MBSFN subframes). 
As indicated in our response, we prefer the shift only to be applied in non-MBSFN subframes in the spirit of Proposed agreement 5 in [1] – with the addition that the same behavior applies to DMRS for sPDSCH and DMRS for sPDCCH. 
Proposal 7: The shift of the baseline DMRS pattern for sPDSCH and sPDCCH is not applied for MBSFN subframes. 

4.1 DM-RS shifts for subslot sPDSCH
RAN1 decided earlier, to shift the DMRS pattern only with respect to CRS collision. A possible shift in terms of CSI-RS has been proposed as well to enable more CSI-RS multiplexing for vshift=1. 
Overall, the CSI-RS mapping with sTTI is anyhow limited and when COMP is operated within the cell or FD-MIMO is in use (not for sTTI, but for other users within the cell), the available number of CSI-RS resources needed for NZP-CSI-RS and ZP-CSI-RS will anyhow not be sufficient to enable DM-RS based sPDCCH & subslot DM-RS based sPDSCH. Furthermore, in non-MBSFN subframes eNB may serve the sTTI using CRS-based fallback in sTTIs with CSI-RS, and sTTI DL DMRS sharing can be always employed to serve the UE in sTTI with CSI-RS configurations.  
Therefore, we suggest to only consider the shift due to CRS collision and propose the pattern shown in Figure 1. Please note, that in contrast to the email discussion some error in the frequency axis has been corrected here for vshift 0 & 2. 
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Figure 1: Proposed shifted DM-RS pattern for subslot sPDSCH and slot & subslot sPDCCH




Proposal 8: Adopt the shifted DM-RS pattern shown in Figure 1 for subslot sPDSCH and subslot & slot sPDCCH, which in terms of mapping to resources in terms of k with  can be written as:
· Baseline pattern: 	p7/8: k’=1, 8, 15, 22 - p9/10: k’=0, 7, 14, 21
· vshift=0: 				p7/8: k’=2, 8, 16, 22 - p9/10: k’=1, 7, 14, 20
· vshift=1: 				p7/8: k’=2, 8, 15, 23 - p9/10: k’=0, 6, 14, 21
· vshift=2: 				p7/8: k’=1, 9, 15, 22 - p9/10: k’=0, 7, 13, 21

4.2 DM-RS shifts for slot sPDSCH
Based on the input given to the email discussion, it seems that all companies have the same pattern in mind. There has only been some error in the frequency axis in our response for v-shift 0 & 2, which we would like to correct below here in Figure 2: 
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Figure 2: Proposed shifted DM-RS pattern for slot sPDSCH
One company suggested to shift the pattern for CSI-RS as well, but based on an earlier agreement CSI-RS should not be considered in the DM-RS shift. 

Proposal 9: Adopt the shifted DM-RS pattern shown in Figure 2 for slot sPDSCH, which in terms of mapping to resources in terms of k with  can be written as:
· Baseline pattern: 	p7/8: k’=1, 6, 11 - p9/10: k’=0, 5, 10
· vshift=0: 				p7/8: k’=2, 7, 11 - p9/10: k’=1, 5, 10
· vshift=1: 				p7/8: k’=2, 6, 11 - p9/10: k’=0, 5, 9
· vshift=2: 				p7/8: k’=1, 6, 10 - p9/10: k’=0, 4, 9



5	Other open sPDSCH aspects 
5.1 Scrambling initialization for sPDSCH & DM-RS 
As noted in our replies in the email discussion, we don’t see a need to update the scrambling initialization on an sTTI bases (for sPDSCH/sPUSCH/sPDCCH/DM-RS). 
Observation 2: We do not see a need for scrambling initialization per sTTI. 

5.2 sPDSCH SU-MIMO capabilities 
As noted in our reply to the email discussion [1], we do not see a need for separate UE capability on the number of supported layers for sPDSCH. We think the information contained in the (1ms TTI) PDSCH capabilities could be sufficiently reused. 
Observation 3: We do not see a need for a UE capability on the number of supported layers for sPDSCH. 



6	Conclusions
In this contribution, we discussed details of the remaining details of DL data channel design. The following observations and proposals are made. 
Proposal 1: For sPDSCH transmission, a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 7.1-5 in TS 36.213 are supported. The indication of the robust transmission scheme is done by a fallback field in the sPDSCH grant.  
Observation 1: In case of subframe type dependent TM configuration, the UE monitors for the related, different sDCI format of the applicable TM in each subframe.
Proposal 2: Independent of subframe type dependent TM configuration, the A-CSI triggered by sDCI refers to the A-CSI of the configured 1ms TTI PDSCH TM.  
Proposal 3: Support 16 sPDSCH HARQ processes independently of the UL/DL sTTI configuration. 
Proposal 4: The used resource allocation type for sPDSCH is RRC configured between: 
· RRC configuration of a single RA type
· Dynamically switching between RA type 0 and 2. A single Type0/2 differentiation bit is included in the sDCI. 



Proposal 5: For 5MHz RA Type 2, use the legacy RIV definition for DCI Format 1C with RB and add one additional bit RBoffset to indicate the starting offset within the RBG as:  and .



Proposal 6: For 10,15 and 20 MHz RA Type 2, use the legacy RIV definition for DCI Format 1C with , and  RB.
Proposal 7: The shift of the baseline DMRS pattern for sPDSCH and sPDCCH is not applied for MBSFN subframes. 

Proposal 8: Adopt the shifted DM-RS pattern shown in Figure 1 for subslot sPDSCH and subslot & slot sPDCCH, which in terms of mapping to resources in terms of k with  can be written as:
· Baseline pattern: 	p7/8: k’=1, 8, 15, 22 - p9/10: k’=0, 7, 14, 21
· vshift=0: 				p7/8: k’=2, 8, 16, 22 - p9/10: k’=1, 7, 14, 20
· vshift=1: 				p7/8: k’=2, 8, 15, 23 - p9/10: k’=0, 6, 14, 21
· vshift=2: 				p7/8: k’=1, 9, 15, 22 - p9/10: k’=0, 7, 13, 21


Proposal 9: Adopt the shifted DM-RS pattern shown in Figure 2 for slot sPDSCH, which in terms of mapping to resources in terms of k with  can be written as:
· Baseline pattern: 	p7/8: k’=1, 6, 11 - p9/10: k’=0, 5, 10
· vshift=0: 				p7/8: k’=2, 7, 11 - p9/10: k’=1, 5, 10
· vshift=1: 				p7/8: k’=2, 6, 11 - p9/10: k’=0, 5, 9
· vshift=2: 				p7/8: k’=1, 6, 10 - p9/10: k’=0, 4, 9

Observation 2: We do not see a need for scrambling initialization per sTTI. 
Observation 3: We do not see a need for a UE capability on the number of supported layers for sPDSCH. 
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