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1. Introduction
The objective of this email discussion is to share the views of companies on DCI formats for sTTI. Companies are encouraged to respond to the questions listed in Section 2-4by September 22nd, 2017.
2. DCI formats for sTTI
Following agreement was made in RAN1 #86bis [1], which is related to the DCI formats for sTTI (sDCI formats).
	Agreement:
· For DL transmission for sTTI
· TM1, 2, 3, 4, 6, 9, 10 are supported for FS1.
· TM1, 2, 3, 4, 6, 8, 9, 10 are supported for slot based sTTI for FS2.
· Note: For 2 symbol sTTI design TM8 is not supported in this WI
· For UL transmission for sTTI
· TM1 and TM2 are supported



Q1: Please provide your views on the number of sDCI formats that a UE monitors in a given sTTI for DL assignment. Options include (1) Two sDCI formats as in the legacy TM (one for fallback and the other for TM-dependent transmission scheme), (2) One sDCI format for TM-dependent transmission scheme, and (3) Other option. Please provide your view for each 2/3-OS and 1-slot sTTI respectively.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	The UE should only be required to monitor for one sDCI size overall (for UL, DL and related fallback operation). 
As noted in our input to the email discussion 99-11, we think that a DL fallback could be supported. Moreover, we think to support also (at least) a subframe type dependent configured DL TM (in contrast to legacy, e.g. CRS based for non-MBSFN, DM-RS for MBSFN) subframes or alternatively being able to change them dynamically per sDCI signaling (at least for subslot operation).
Independently on how many TMs can be dynamically indicated with the sDCI, a single sDCI size should apply here. One option would be to include an UL/DL differentiation flag (similar as in case of DCI Formats 0/1A) and some DL TM differentiation flags (configured TM, fallback, possible dynamic CRS/DM-RS based demodulation change) in the respective sDCI formats and use zero padding to the size of the largest configured sDCI format.  

	Ericsson
	Option (3) One sDCI format for 2 transmission schemes per TM: one fallback scheme and one TM dependent Tx scheme. 1 bit to differentiate them in DCI.
We think it is important to support a fallback transmission scheme for all TM (as in legacy operation). However, to avoid dedicating blind decodes just for the fallback tx scheme, thesDCI format should be the same as for the TM dependent Tx scheme and one bit is included for indicating if the fallback Tx scheme is applied or not.

	Huawei, HiSilicon
	Whether to support one sDCI format for TM-dependent transmission scheme depends on whether a single codeword is used for sPDSCH independent on the number of layers. If only a single codeword is supported, one sDCI format is adopted.
In addition, in our understanding, only one transmission scheme is supported in each transmission mode. A UE can fall back to legacy TTI if robust transmission scheme is needed.

	Samsung
	Option 2. We don’t see a need for fall-back mode with sTTI.

	ZTE, Sanechips
	Option(1) for both 2/3-OS and 1-slot sTTI. 

	Qualcomm
	Option 2. We have already agreed to allow for dynamic scheduling change between 1ms TTI and sTTI in the DL. The 1ms TTI operation itself supports the fallback TM. Hence, this fallback mode can be used as a fallback mode for sTTI operation as well. Therefore, in our view, there is no reason to define an additional fallback operation. In addition, without the fallback operation, the UE does not need to monitor multiple sDCI formats/sizes. It should also be noted that enforcing the sizes of different sDCI formats associated with different TMs to be identical is not recommended. The precoding information requires up to 6 bits. Enlarging the sDCI format for diversity based transmission by 6 bits is not justifiable.  

	Intel 
	Option 2. We do not see the strong need to support finer granualrity fall-back operation given the fallback mechansim on a per 1ms TTI has been supported. 

	LG Electronics
	Option (1) with the same size between two sDCI formats by using e.g., zero-padding. Basically, fallback scheme needs to be supported in all DL TMs for robust transmission. However, the number of blind decodes is agreed to be limited to 6 and 12 for 2/3-OS and 1-slot sTTI respectively. Therefore, we can consider a single size for two sDCI formats each of which each transmission scheme corresponds to, and 1 bit flag can be used to indicate which transmission scheme would be applied.

	Motorola Mobility, Lenovo
	Option 2 similar to Samsung and Qualcomm  



12 companies responded to this question of which summary is as below. 
· Support fallback scheme for sTTI.
· Yes: 6 companies (Nokia, NSB, Ericsson, ZTE, Sanechips, LGE)
· With flag for differentiating TM-dependent & fallback sDCI formats : 4 companies (Nokia, NSB, Ericsson, LGE)
· No: 7 companies (Huawei, HiSilicon, Samsung, Qualcomm, Intel, Motorola, Lenovo)
· No sDCI size alignment among different TMs : 1 company (Qualcomm)
· Single format is supported if only one codeword is supported : 2 companies (Huawei, HiSilicon)
The following proposal is made based on the summary above.
Proposal 1: FFS on whether to support DL fallback transmission scheme for sTTI.

Q2: If your answer is (1) or (2) for Q1, do you agree that sDCI format(s) for DL assignment in each TM can be based on the legacy DCI formats in each TM? (e.g., format 1A/1 for TM 1 if your answer for Q1 is (1), and format 1 for TM 1 if your answer for Q1 is (2)) If not, please provide your solution. (e.g., the total number of supported sDCI formats, mapping between the sDCI formats and DL TMs, etc.)
	Company
	Views

	Nokia, Nokia Shanghai Bell
	The size of the single DCI could be aligned with the configured TM, where a differentiation flag could be used for the fallback & configured sPDSCH TM differentiation (as noted in our answer to Q1). Overall, the number of sDCI formats should be kept as small as possible. 
Otherwise the basic legacy content of the DCI formats can be reused. 

	Ericsson
	Ok to reuse the legacy DCI format for each TM as basis. Then new fields can be added or not-necessary fields can be removed (if needed).

	Huawei, HiSilicon
	Agree. Legacy DCI formats is the starting point for sDCI format design. In the end, if only one DCI format is supported, the sDCI format design may need to be based on multiple DCI formats in LTE. For example, the baseline could be DCI format 1, but also need to consider MIMO related fields in other DCI format like.

	Samsung
	Yes as a baseline.

	ZTE, Sanechips
	Yes as a baseline. 

	Qualcomm
	If the meaning of the question is that the basic bit fields are the same as those of the legacy DCI formats, then our response is Yes. But, it should also be noted that some bit fields need to be added to each DL sDCI format (e.g., DMRS triggering for DMRS sharing, an indication of used or unused sPDCCH resources, etc.) and some bit fields may need to be removed (e.g., MCS/RV/NDI related to the 2nd CW.)
For DMRS-based sPDSCH, we think that the DMRS overhead should be reduced, e.g., that of the legacy LTE, i.e., 1 DMRS per slot. Hence, a UE does not expect to receive DMRS more than once in a given slot. 
On the number of CWs, the main intention to limit the number of CW to 1 is to reduce the overhead. In our view, we can still support 2CWs, but with some limitations, such as the same MCS, NDI and RV for both CWs, and HARQ AKC/NAK bundling in the UL. With these limitations, 2CWs and up to 4 layers can efficiently be supported. In addition, supporting 2CWs also relaxes the constraints defined for HARQ sharing across different TTI lengths.

	Intel 
	Yes, the sDCI1 should be based on the legacy DCI format with adding more fields per the latest agreements. 

	LG Electronics
	Yes. Two legacy DCI formats in each TM can be a baseline for sDCI formats for fallback and TM-dependent scheme accordingly. Some fields can be added or removed from the baseline if necessary as in our answer for Q8 and Q9.



11 companies responded to this question of which summary is as below. 
· DL fallback sDCI format is based on the legacy fallback DL DCI format, if supported.
· 6 companies (Nokia, NSB, Ericsson, ZTE, Sanechips, LGE)
· DL TM-dependent sDCI format is based on the legacy DL TM-dependent DCI formats for corresponding TM
· 11 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE)
· A single format is supported if only one codeword is supported
· 2 companies (Huawei, HiSilicon)
· Support two codewords with same configuration
· 1 company (Qualcomm)
The following proposals are made based on the summary above.
Proposal 2: DL fallback sDCI format (if supported) is defined for sTTI operation with bit fields for which those of the legacy DL fallback DCI format (i.e., DCI format 1a) are the baseline.
Proposal 3: DL TM-dependent sDCI format is defined in each TM for sTTI operation with bit fields for which those of the legacy DL TM-dependent DCI format in the corresponding TM are the baseline.

Q3: Do you agree that sDCI format for UL grant in TM1 can be based on the legacy DCI format 0? If not, please provide your view.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	No – the reasons are given below: 
1. We need to support asynchronouos HARQ here (i.e. HARQ ID etc. needed) – therefore, this would not be DCI format 0 any more. 
2. We don’t think that Spusch hopping needs to be supported – therefore, the resource allocation signaling should be more according to DCI Format 4
3. Moreover, we prefer the UE to only monitor for a single Sdci format overall for Spusch grant and Spdsch assignement (as also noted in our answer to questions 1&2) – and therefore the size should be aligned here with the Spdsch Sdci format.
4. We might need to include a ’UL TM1/ UL TM2’ differentiation flag (or similar) in the UL grant for TM1 in case TM1 fallback is supported (in order for the UE to monitor for a single Sdci size)

	Ericsson
	As basis for discussion, yes. Some fields need to be added still (like UL HARQ process ID, RV, UL DMRS position) and others removed (like carrier indicator, SRS request, frequency hopping flag). 

	Huawei, HiSilicon
	Agree. Based on legacy DCI format 0 but also consider MIMO related information in DCI format 4 if only one DCI format for UL is supported. In addition, some new fields for sTTI can be added and some other fields can be removed. 

	Samsung
	Yes as a baseline.

	ZTE, Sanechips
	Yes as a baseline. 

	Qualcomm
	Similar to our response to Question 2, if the meaning of “based on” is that the basic bit fields will be borrowed from the legacy LTE, then our response is Yes. However, there are information fields that are needed to be added to the UL Sdci TM1 (e.g., HARQ process ID, RV, UL Stti pattern, etc.) and some other information bits (e.g., carrier indicator, flag for format0/1A differentiation, frequency hopping flag) should be removed.

	Intel 
	Yes. New fields are added per agreed new functionalites. 

	LG Electronics
	Yes, as a baseline. Some fields can be added or removed from the baseline if necessary as in our answer for Q11 and Q12.



11 companies responded to this question of which summary is as below. 
· For UL TM1, single sDCI format based on the legacy DCI format 0 is supported.
· Yes: 9 companies (Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE)
· No: 2 companies (Nokia, NSB)
The following proposal is made based on the summary above.
Proposal 4: For UL TM1, single sDCI format is defined with bit fields for which those of the legacy DCI format 0 are the baseline.

Q4: Please provide your views on the number of sDCI formats that a UE monitors in a given sTTI for UL grant in TM2. Options include (1) Two sDCI formats as in the legacy TM (one for fallback and the other for TM-dependent transmission scheme), (2) One sDCI format for TM-dependent transmission scheme, and (3) Other option. Please provide your view for each 2/3-OS and 1-slot sTTI respectively.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	I guess a similar question has been asked in the Spusch design email discussion. The same answer is given here: 
We prefer a single DCI size to be monitored by the UE for UL, DL and fallback. How the fallback (TM1 / TM2) difference is signaled may be further discussed. One option may include a differentiation flag between TM1 & TM2 to the respective two DCI formats – another option would be to include a state for ‘single AP’ (based on UE selection) in the TM2 TPMI signaling.

	Ericsson
	Option (3) One Sdci format for 2 tx schemes: one fallback scheme and one TM dependent Tx scheme. 1 bit to differentiate them in DCI.

	Huawei, HiSilicon
	Similar as answer to Q1.
Whether to support one sDCI format for TM-dependent transmission scheme depends on whether a single codeword is used for sPDSCH independent on the number of layers. If only a single codeword is supported, one sDCI format is adopted, otherwise, two sDCI formats are needed to avoid adding too many redundant bits for sDCI format of TM1 and TM 2.
In addition, in our understanding, only one transmission scheme is supported in each transmission mode. A UE can fall back to legacy TTI if robust transmission scheme is needed.

	Samsung
	Option 2. We don’t see a need for fall-back mode with Stti.

	ZTE, Sanechips
	Option(1) for both 2/3-OS and 1-slot Stti.

	Qualcomm
	Option 2. We have already agreed to allow for dynamic scheduling change between 1ms TTI and Stti. The 1ms TTI operation itself supports the fallback operation. Hence, this fallback mode can be used as a fallback mode for Stti operation as well. Therefore, in our view, there is no reason to define an additional fallback operation. In addition, without the fallback operation, the UE does not need to monitor multiple Sdci formats/sizes. Given that for TM2 (Sdci format 4), precoding information should be included, equalizing the sizes of the Sdci format 0 and 4 via zero-padding does not seem to be an efficient approach.

	Intel 
	Option 2. The reason is same as that for Q1. 

	LG Electronics
	Option (1) with the same size between two sDCI formats. Fallback scheme needs to be supported in UL TM2 for robust transmission. With the same reason in our answer for Q1, we can consider a single size for two sDCI formats each of which each transmission scheme corresponds to, and 1 bit flag can be used to indicate which transmission scheme would be applied.

	Motorola Mobility, Lenovo
	Option 2 similar to Samsung and Qualcomm  



12 companies responded to this question of which summary is as below. 
· Support fallback scheme for sTTI.
· Yes : 6 companies (Nokia, NSB, Ericsson, ZTE, Sanechips, LGE)
· With flag for differentiating TM-dependent & fallback : 4 companies (Nokia, NSB, Ericsson, LGE)
· By including a state for ’single AP’ (based on UE selection) in the TM2 TPMI signaling: 2 companies (Nokia, NSB)
· No : 7 companies (Huawei, HiSilicon, Samsung, Qualcomm, Intel, Motorola, Lenovo)
· No sDCI size alignment among different TMs : 1 company (Qualcomm)
· Single format is supported if only one codeword is supported : 2 companies (Huawei, HiSilicon)
The following proposal is made based on the summary above.
Proposal 5: FFS on whether to support fallback transmission scheme in UL TM2 for sTTI.

Q5: If your answer is (1) or (2) for Q4, do you agree that sDCI format(s) for UL grant in TM2 can be based on the legacy DCI format(s) for UL grant in TM2? (e.g., format 0/4 if your answer for Q4 is (1), and format 4 if your answer for Q4 is (2))
	Company
	Views

	Nokia, Nokia Shanghai Bell
	No
We think that also for UL SU-MIMO, we could go for a single CW for multi-layer transmission. Therefore, there would be no need for CW dependent MCS. Moreover, we need to support asynchronouos HARQ here (i.e. HARQ ID etc. needed) currently not given by Format 4. Finally, the alignment of the sDCI sizes might require to include some UL/DL differentiation flag as well as an UL TM1/TM2 differentiation flag. 

	Ericsson
	As basis for discussion, yes. Some fields need to be added still (like UL HARQ process ID, RV, UL DMRS position), other fields need to be removed (like carrier indicator, SRS request), some fields can be simplified if single codeword only is supported (like MCS, NDI).

	Huawei, HiSilicon
	Agree. Based on legacy DCI format 0 but also consider MIMO related information in DCI format 4 if only one DCI format for UL is supported. In addition, some new fields for sTTI can be added and some other fields can be removed.

	Samsung
	Yes as a baseline.

	ZTE, Sanechips
	Yes as a baseline. 

	Qualcomm
	As mentioned in our response to Question 2 and 3, as compared to legacy DCI format 4, there are additional information fields that need to be added to sDCI format 4, and there are information bits that need to be excluded. Other bit fields can be reused.

	Intel 
	Yes. Some new fields should be added as already agreed for sTTI operations.

	LG Electronics
	Yes. Two legacy DCI formats in TM2 can be a baseline for sDCI formats for fallback and TM-dependent scheme accordingly. Some fields can be added or removed from the baseline if necessary as in our answer for Q11 and Q12.



11 companies responded to this question of which summary is as below. 
· UL fallback sDCI format is based on the legacy fallback UL DCI format, if supported.
· Yes: 4 companies (Ericsson, ZTE, Sanechips, LGE)
· No: 2 companies (Nokia, NSB)
· UL TM-dependent sDCI format is based on the legacy UL TM-dependent DCI formats for TM2
· Yes: 9 companies (Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE)
· No: 2 companies (Nokia, NSB)
The following proposals are made based on the summary above.
Proposal 6: UL fallback sDCI format (if supported) is defined in TM2 with bit fields for which those of the legacy UL DCI format 0 are the baseline.
Proposal 7: UL TM-dependent sDCI format is defined in TM2 with bit fields for which those of the legacy UL DCI format 4 are the baseline.

Q6: Do you support that the same sDCI size is assumed between one of sDCI format for DL assignment (e.g., fallback sDCI in option (1) of Q1 or TM-dependent sDCI in option (2) of Q2) and one of sDCI format for UL grant (e.g., fallback sDCI in option (1) or TM-dependent sDCI in option (2) of Q4) using padding (if any)?
	Company
	Views

	Nokia, Nokia Shanghai Bell
	Yes – we overall think the UE should only be required to monitor for a single sDCI size with some differentiation flags to indicate the respective sDCI format. This should reduce the UE sDCI blind decoding. 

	Ericsson
	Yes

	Huawei, HiSilicon
	Support. It will reduce the blind decoding.

	Samsung
	Yes 

	ZTE, Sanechips
	Yes.

	Qualcomm
	Whether the UL and DL sDCI sizes can be made identical via zero-padding is dependent on the final number of bits for each case. Without determining the sizes first, it is no reasonable to try to equalize the sDCI sizes via zero-padding.

	Intel 
	Yes, to minimize the blind decoding attempts. 

	LG Electronics
	Yes. In order not to increase the number of blind decodes, we can consider a single-sized sDCI for DL assignment and UL grant.

	Motorola Mobility, Lenovo
	Similar view as Qualcomm on determining the sizes first and then decide on padding. In our view, at least for lower aggregation levels assuming padding is not too much, alining the sDCI sizes is preferred to reduce the number of blind decodes needed for each aggregation level. For higher aggregation levels, resource efficiency vs. number of blind decoding trade-off should be considered before deciding to align the sDCI sizes.  



13 companies responded to this question of which summary is as below. 
· The same sDCI size is assumed between one of sDCI format for DL assignment and one of sDCI format for UL grant.
· Yes: 10 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Intel, LGE)
· FFS according to the final decision on the size of each sDCI format: 3 companies (Qualcomm, Motorola, Lenovo)
The following proposal is made based on the summary above.
Proposal 8: The sDCI size is aligned between one of sDCI formats for DL assignment of configured DL TM and one of sDCI formats for UL grant of configured UL TM.

Q7: Is there any other aspects that you would like to share on DCI formats for sTTI?
	Company
	Views

	Nokia, Nokia Shanghai Bell
	As noted above already when discussing the configured DL TM, we think that we should support for (at least) subslot based sPDSCH operation at (least a subframe type dependent, MBSFN vs non-MBSFN subframe) dependent CRS and DMRS based TM configuration. 
Another alternative would be to be able to dynamically indicate the configured CRS or DMRS based DL TM in the sDCI. Then, there would be a need to have a differentiation flag in the sDCI between configured CRS based DL TM and the configured DMRS based DL TM. 

	Ericsson
	Regarding Nokia’s comment above, we would prefer to keep the legacy behaviour that a single TM is configured for sTTI and is applied in all subframes. If two TMs are supported, additional CSI reporting is required. If RAN1 goes for having two TMs configurable for a sTTI UE (one applied in MBSFN subframes and the other in normal subframes), then one of the configured TM should be the same as the TM configured for 1ms TTI to rely on the 1ms TTI CSI reporting. 

	Huawei, HiSilicon
	Prefer only one transmission mode is configured in an sTTI as in LTE. In addition, in non-MBSFN subframe, both CRS-based and DMRS-based can be supported, but only one of them would be monitored at a given time. 

	Qualcomm
	In our view, it is beneficial to introduce a mechanism for activating/de-activating the sTTI operation over each CC via L1 signaling. Since the sTTI users should monitor the PDCCH, one way to do this is to introduce a new DCI format, with the same size as that of the format 0/1A, where the activation/de-activation field is added. This approach enables fast sTTI activation/de-activation over each of the CCs; hence, a significant power saving can be realized for the UEs.
On a separate note, in our view, supporting up to 2CWs, with some limitations to reduce the control overhead, is beneficial. The limitations can be defined as considering the same MCS, NDI and RV for both CWs, also to adopt HARQ ACK/NAK bundling in the UL.

	Intel 
	We share the same view with Qualcomm regarding the need to introduce sTTI activation/deactivation opertions on a per TTI level by using L1 signaling to avoid unnecessary power consumption at UE side. Note that, it is of importance for UE vendors to support this, which is especially desirable for 2-symbols sTTI in CA case. To improve the resource efficiency, a cell-specific sDCI2 can be defined for a group of UEs with each UE associating with one or more index to turn off sTTI monitoring. 




7 companies responded to this question of which summary is as below. 
· Support subframe type-dependent DL TM.
· Yes: 2 companies (Nokia, NSB)
· No: 3 companies (Ericsson, Huawei, HiSilicon)
· Dynamic indication of configured CRS or DMRS-based DL TM: 2 companies (Nokia, NSB)
· Activating/deactivating the sTTI operation for each CC via L1 signaling: 2 companies (Qualcomm, Intel)
· Supporting up to 2 codewords with the same MCS/NDI/RV: 1 company (Qualcomm)
The following proposal is made based on the summary above.
Proposal 9: FFS whether to support
· Subframe type-dependent DL TM, 
· Dynamic indication of configured TM, 
· Activating/Deactivating the sTTI operation

3. DCI fields for sTTI
Following agreements were made in RAN1 #88 and #90 [2][3], which are related to the DCI fields for sTTI (sDCI fields).
	Agreement:
· An sPDSCH/sPUSCH is scheduled by a UE-specific sDCI1
· sDCI1 provides all the necessary information to decode sPDSCH or transmit sPUSCH
· Legacy DCI content is the starting point for sDCI1
· Reduce payload size of sDCI1
· Increase the granularity of resource block assignment 
· FFS the applicability and granularity for each resource allocation type
· FFS: Jointly indicate some of the information
· FFS: which DCI fields to remove from the legacy DCI
· Other methods to decrease the sDCI1 size are not precluded
· FFS: Align the payload size for DL sDCI1 and UL sDCI1 for sPDSCH/sPUSCH scheduling 
· sDCI1 scheduling a single sPUSCH/sPDSCH is the baseline.
· Support of sDCI1 scheduling multiple sPUSCH/sPDSCH is for FFS;
· Multiple subframe scheduling for eLAA can be the starting point
Agreement:
· Cross-carrier scheduling is not supported for sTTI.



Note: If your answer for Q2isyes, please provide your answer for Q8 and Q9. Otherwise, please go to Q10.
Q8: For DL sDCI formats, which field do you think needs to be removed compared to the legacy DL DCI formats? (e.g., SRS request field, carrier indication field, fields for the second transport block, etc.) Please provide your answer about the corresponding DL sDCI format in which a field needs to be removed if the field just corresponds to a specific DL sDCI format.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	· CIF (no x-scheduling agreed)
· fields for the second CW/TB (MCS, NDI, RV - assuming the WA of a single CW to be confirmed)
· Transport block to codeword swap flag (assuming a single CW)
· SRS request field is not needed either (triggering can be done with PDCCH) and can be removed.
· For FS2, the need for DAI can be decided later after the TDD design is more mature

	Ericsson
	For DL DCI of sTTI, remove:
· Carrier indicator (DL DCI formats 1, 1A, 1B, 2B, 2C, 2D)
· Resource allocation header between type 0 and type 1 (1, 2B, 2C, 2D)
· SRS request (1A, 2B, 2C, 2D)
· MUST interference presence and power ratio (1, 2B, 2C, 2D)
· Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping (1, 1B, 2B, 2C, 2D)
Assuming single codeword for sPDSCH, MCS, NDI and RV should be present only once in the DCI (e.g. DCI 2B, 2C)

	Huawei, HiSilicon
	Carrier indication field needs to be removed since cross carrier scheduling is not appiled for sTTI operation. 
SRS request field could be only included in sDCI in some fixed or configured sTTI, which can help reduce the control overhead. However, whether it is feasible may depend on details of SRS transmission design, e.g. the time granularity of SRS transmission. For example, if SRS is only allowed to be transmitted on the last symbol of a subframe and the minimum timing for SRS request to SRS transmission is n+4, it may be possible that the SRS request is only included in the sDCI in sTTI 0 and/or sTTI 1. Considering that the payload size for sDCI may be large due to possible several new fields, it would be good to try to reduce the payload size for sDCI. 

	Samsung
	· CIF, Resource allocation header (resource allocation type 0 / type 1), MUST interference presence and power ratio, aperiodic ZP-CSI-RS, SRS-related ones, second TB related ones
According to discussion, the following also can be considered to remove.
· TPC command, DAI

	ZTE, Sanechips
	CIF, SRS request field

	Qualcomm
	Format 1 (TM1/2): Carrier indicator, resource allocation header, HARQ-ACK resource offset, MUST, aperiodic zero-power CSI-RS (depending on whether new CSI-RS pattern is introduced for sTTI or not.)
Format 1A (TM1/2) (only if Type 2 is supported): Carrier indicator, flag for format 0/format1A differentiation, SRS request (depends on whether fast SRS is adopted in this WI or not), HARQ-ACK resource offset.
Format 2A (TM3): Carrier indicator, resource allocation header, TB to CW swap flag (if only 1CW is supported), MCS/NDI/RV for 2nd CW (if 2CW with the constraints mentioned in our response to Question 2 is adopted), HARQ-ACK resource offset.
Format 2 (TM4): Carrier indicator, resource allocation header, TB to CW swap flag (if only 1CW is supported), MCS/NDI/RV for 2nd CW (if 2CW with the constraints mentioned in our response to Question 2 is adopted), HARQ-ACK resource offset.
Format 1B (TM6) (only if Type 2 is supported): Carrier indicator, HARQ-ACK resource offset.
Format 2B (TM8): Carrier indicator, resource allocation header, SRS request (depends on whether fast SRS is adopted in this WI or not), 2nd TB information (if 2CW with the constraints mentioned in our response to Question 2 is adopted), HARQ-ACK resource offset, scrambling identity (can be indicated semi-statically), MUST, (depending on whether new CSI-RS pattern is introduced for sTTI or not.)
Format 2C (TM9): Carrier indicator, resource allocation header, SRS request (depends on whether fast SRS is adopted in this WI or not), 2nd TB information (if 2CW with the constraints mentioned in our response to Question 2 is adopted), HARQ-ACK resource offset, scrambling identity (can be indicated semi-statically), MUST, (depending on whether new CSI-RS pattern is introduced for sTTI or not.)
Format 2D (TM10): Carrier indicator, resource allocation header, SRS request (depends on whether fast SRS is adopted in this WI or not), 2nd TB information (if 2CW with the constraints mentioned in our response to Question 2 is adopted), HARQ-ACK resource offset, scrambling identity (can be indicated semi-statically), MUST, (depending on whether new CSI-RS pattern is introduced for sTTI or not.)

	LG Electronics
	Carrier indicator, SRS request, fields related to the second CW (MCS, NDI, RV), Transport block to codeword swap flag

	Motorola Mobility, Lenovo
	CIF, SRS request, resource allocation header



12 companies responded to this question of which summary is as below. 
· Following sDCI field can be removed from the baseline fields of sDCI format.
· Carrier indicator: 12 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, LGE, Motorola, Lenovo)
· SRS request
· Yes: 9 companies (Nokia, Nokia Shanghai Bell, Ericsson, Samsung, ZTE, Sanechips, LG Electronics, Motorola Mobility, Lenovo)
· Depending on decision for fast SRS: 1 company (Qualcomm)
· In a fixed or configured sTTI: 2 companies (Huawei, HiSilicon)
· Second TB-related: 6 companies (Nokia, NSB, Ericsson, Samsung, Qualcomm, LGE)
· RA header: 5 companies (Ericsson, Samsung, Qualcomm, Motorola Mobility, Lenovo)
· TB to CW swap
· Yes: 3 companies (Nokia, NSB, LGE)
· Yes, if only single CW is supported: 1 company (Qualcomm)
· MUST interference presence and power ratio: 3 companies (Ericsson, Samsung, Qualcomm)
· Aperiodic zero-power CSI-RS resource indicator for PDSCH RE mapping
· Yes: 2 companies (Ericsson, Samsung)
· Depending on the decision for new CSI-RS pattern: 1 company (Qualcomm)
· HARQ-ACK resource offset, flag for format 0/1A, scrambling identity: 1 company (Qualcomm)
· FFS on DAI: 3 companies (Nokia, NSB, Samsung)
· FFS on TPC command: 1 company (Samsung)
The following proposal is made based on the summary above.
Proposal 10: Following fields are removed from the baseline fields of DL sDCI format.
· Carrier indicator, SRS request, RA header, MUST interference MUST interference presence and power ratio, Aperiodic zero-power CSI-RS resource indicator for PDSCH RE mapping
· Second TB-related, TB to CW swap if the working assumption to support a single codeword for sPDSCH is confirmed.
· FFS: flag for format 0/1A, scrambling identity, TPC command

Q9: For DL sDCI formats, which field do you think needs to be inserted compared to the legacy DL DCI formats? (e.g., DL DMRS presence field, ARI, UL/DL flag, sDCI/DCI flag, etc.)Please provide your answer about the corresponding DL sDCI format in which a field needs to be inserted if the field just corresponds to a specific DL sDCI format.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	· UL/DL differentiation flag to all DL DCI formats (at least for a CC configured with UL & DL sTTI operation) to use a single sDCI size to be monitored fore –but we don’t think that sDCI and DCI flag will be needed (no alignment of sizes there)
· DL TM differentiation flag (for all DL DCI formats) – to enable at least the fallback sPDSCH indication, this may also include the dynamic indication of either the configured CRS-based or DM-RS based DL TM (as noted above)
· DL DMRS presence field
· A 2-bit ARI field should be added to all DL DCI formats

	Ericsson
	For all DL DCI formats of sTTI, add:
- for subslot TTI: DL DMRS presence (1 bit)
- ARI (2 bit)
- UL/DL flag (1 bit), 
- transmission scheme fallback flag (1 bit),
- sPDCCH resource reuse field (up to 3 bits)
- resource allocation header type to choose between RA type 0 or type 2 (1 bit)

	Huawei, HiSilicon
	Used/Unused sPDCCH resource indication is needed. if explicit indication of the occupied sPDCCH resource is supported, then the sPDCCH resource indication field should be added into DL sDCI format scheduling sPDSCH.
DL DMRS position indicator is needed. In RAN1#89 meeting, it was agreed that DL DMRS can be shared among 2 consecutive sTTIs for the same UE for 2/3-symbol sPDSCH. one bit can be used to indicate whether the DMRS is transmitted in current sTTI or in last sTTI. This field is only present for 2/3-symbol based sPDSCH.   
UL/DL flag should be needed. one possible way to reduce the number of blind decodes is to align the payload size for DL sDCI format scheduling sPDSCH and UL sDCI format scheduling sPUSCH.
Scheduled sTTI number is needed to insert if multi-sTTI scheduling is supported.

	Samsung
	DL DMRS presence (1 bit)
ARI (2 bit)
DL/UL sDCI flag (1 bit)
sPDCCH resource reuse (1 bit)

	ZTE, Sanechips
	A 2-bit field indicating the unused sPDCCH resource
2-bit ARI 
1-bit DL DMRS presence

	Qualcomm
	·  DMRS presence for DMRS sharing
· The DMRS overhead should not be more than that of the one subframe of the legacy LTE. Hence, we propose to consider DMRS sharing across the sTTIs of one slot; the UE does not expect to receive more than one DMRS trigger per slot.
·  A flag to differentiate sDCI and DCI (this depends on the final size of sDCI)
·  Indication of used/unused sPDCCH resources for rate-matching (all TMs)

	Intel 
	·  DMRS presence. 
·  Flag for sTTI formats used for DL assignments and UL grants. 
·  Unused sPDCCH resource indication

	LG Electronics
	UL/DL flag, transmission scheme flag, ARI, DMRS presence (for 2/3-OS sTTI)

	Motorola Mobility, Lenovo
	· DL DMRS presence for 2/3 OS



13 companies responded to this question of which summary is as below. 
· Following sDCI field can be inserted into the baseline fields of DL sDCI format.
· DMRS presence (for 2/3-OS sTTI): 13 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· UL/DL differentiation flag: 9 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, Intel, Qualcomm, LGE
· sPDCCH resource reuse: 8 companies (Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, Intel)
· ARI: 7 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, LGE)
· Transmission scheme flag (fallback/TM-dependent): 4 companies (Nokia, NSB, Ericsson, LGE)
· sDCI/DCI flag
· Yes: 1 company (Qualcomm)
· No: 2 companies (Nokia, NSB)
· RA header (to choose between RA type 0 and 2): 1 company (Ericsson)
· Number of scheduled sTTIs for multi-sTTI scheduling: 
· If supported: 2 companies (Huawei, HiSilicon)
The following proposal is made based on the summary above.
Proposal 11: Following fields are inserted into the baseline fields of DL sDCI format.
· DMRS presence, ARI
· sPDCCH resource reuse if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported.
· FFS: UL/DL differentiation flag, Transmission scheme flag, sDCI/DCI flag, RA header, Number of scheduled sTTIs for multi-sTTI scheduling

Q10: If your answer for Q2 is no, please provide your input on the fields per each DL sDCI format.
	Company
	Views

	
	

	
	

	
	



Note: If your answer for Q3 and/or Q5 is yes, please provide your answer for Q11 and Q12. Otherwise, please go to Q13.
Q11: For UL sDCI formats, which field do you think needs to be removed compared to the legacy UL DCI formats? (e.g., carrier indication field, etc.) Please provide your answer about the corresponding UL sDCI format in which a field needs to be removed if the field just corresponds to a specific UL sDCI format.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	· No need for CIF
· second MCS/NDI/RV for TM2/Format 4 (single CW only assumed here)
· FH indication for UL TM1/Format 0 (i.e. no support for FH, reuse the TM4 resource allocation signaling mechanism)
· SRS request field can be removed to reduce signaling overhead
· The need for A-CSI request can be discussed further
· For FS2, the need for DAI can be decided later after the TDD design is more mature

	Ericsson
	For UL DCI of sTTI, remove:
· Carrier indicator (DCI format 0, 4)
· Frequency hopping flag (DCI format 0)
· CSI request if aperiodic CSI is not supported (DCI format 0, 4)
· SRS request (DCI format 0, 4)
· Cyclic Shift Field mapping table for DMRS (DCI format 0, 4)
Assuming single codeword for sPUSCH, MCS, NDI and RV should be present only once in the DCI format 4.

	Huawei, HiSilicon
	Carrier indication field needs to be removed since cross carrier scheduling is not appiled for sTTI operation. 
SRS request field and/or CSI request field could be only included in sDCI in some fixed or configured sTTI, which can help reduce the control overhead. However, whether it is feasible may depend on details of CSI reporting design and/or SRS transmission design, e.g. the time granularity of CSI reporting and/or SRS transmission. For example, if SRS is only allowed to be transmitted on the last symbol of a subframe and the minimum timing for SRS request to SRS transmission is n+4, it may be possible that the SRS request is only included in the sDCI1 in sTTI 0 and/or sTTI 1. Considering that the payload size for sDCI1 may be large due to possible several new fields, it would be good to try to reduce the payload size for sDCI1. 

	Samsung
	· CIF, FH flag, CSI related ones, SRS related ones, second TB related ones
According to discussion, the following also can be considered to remove.
· DAI

	ZTE, Sanechips
	CIF, SRS request, FH flag. 

	Qualcomm
	Format 0: Carrier indicator, flag for format 0/1A differentiation, frequency hopping flag, cyclic shift, OCC and IFDMA index should be revisited, resource allocation type, multi-cluster flag.
Format 4: Carrier indicator, Cyclic shift, OCC and IFDMA field should be revisited, TB2 related information, resource allocation type, multi-cluster flag.

	LG Electronics
	Carrier indicator, SRS request, frequency hopping flag, fields related to the second CW (MCS, NDI, RV)

	Motorola Mobility, Lenovo
	Similar view as ZTE



13 companies responded to this question of which summary is as below. 
· Following sDCI field can be removed from the baseline fields of UL sDCI format.
· Carrier indicator: 12 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, LGE, Motorola, Lenovo)
· Frequency hopping flag (format 0): 10 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, Qualcomm, LGE, Motorola, Lenovo)
· SRS request
· Yes: 9 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, LGE, Motorola, Lenovo)
· In a fixed or configured sTTI: 2 companies (Huawei, HiSilicon)
· Second TB-related (format 4): 5 companies (Nokia, NSB, Samsung, Qualcomm, LGE)
· A-CSI request
· Yes: 1 company (Samsung)
· Yes, if not supported: 1 company (Ericsson)
· FFS: 2 companies (Nokia, NSB)
· In a fixed or configreud sTTI: 2 companies (Huawei, HiSilicon)
· Cyclic shift field mapping table for DMRS: 1 company (Ericsson)
· Resource allocation type, multi-cluster flag: 1 company (Qualcomm)
· FFS on DAI: 3 companies (Nokia, NSB, Samsung)
The following proposal is made based on the summary above.
Proposal 12: Following fields are removed from the baseline fields of UL sDCI format.
· Carrier indicator, Frequency hopping flag, SRS request
· Second TB-related if only single codeword is agreed to be supported for sPUSCH.
· FFS: A-CSI request, Resource allocation type, multi-cluster flag, DAI

Q12: For UL sDCI formats, which field do you think needs to be inserted compared to the legacy UL DCI formats? (e.g., UL DMRS position, HARQ process ID, RV, etc.) Please provide your answer about the corresponding UL sDCI format in which a field needs to be inserted if the field just corresponds to a specific UL sDCI format.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	· A 2-bit UL DM-RS position (for subslot based operation only)
· HARQ ID (based on agreed number of HARQ processes)
· 2bit RV
· UL/DL differentiation flag (i.e. for single sDCI size for UL & DL DCI formats)

	Ericsson
	For all UL DCI formats of sTTI, add:
· For subslot TTI DCI: subslot layout, i.e. UL DMRS presence and position (2 bits)
· UL/DL flag (1 bit),
· Tx scheme fallback flag (1 bit)
· HARQ process ID (4bits)
· RV (2bits) – this is a separate field from MCS field

	Huawei, HiSilicon
	DMRS position, IFDMA configuration and/or cyclic shift indication needs to be inserted. DMRS position and cyclic shift need to be indicated in the sDCI1 scheduling sPUSCH for CDM based DMRS. For IFDMA based DMRS, DMRS position, IFDMA configuration and cyclic shift need to be indicated. As discussed in R1-1712084, sDCI design should strive for minimizing the sDCI payload size, therefore joint indication of DMRS position, IFDMA configuration and/or cyclic shift is promising. It is possible that 3 bits are needed for this field. This field is only present for 2/3-symbol based sPUSCH.  
UL/DL flag should be needed. one possible way to reduce the number of blind decodes is to align the payload size for DL sDCI format scheduling sPDSCH and UL sDCI format scheduling sPUSCH.
DMRS pattern indication is needed if both CDM DMRS and IFDMA DMRS is supported. 1 bit in the sDCI scheduling sPUSCH could be used to differentiate CDM pattern or IFDMA pattern following FD-MIMO conclusion.
Scheduled sTTI number is needed if multi-sTTI scheduling is supported.

	Samsung
	· DL/UL flag (1 bit)
· HARQ process ID (maybe 4 bits)
· RV (2 bits)
· DMRS position (variable bits according to subslot index)

	ZTE, Sanechips
	1-bit DL/UL flag
2-bit UL DMRS position
1-bit DMRS comb index for 2/3-symbol sPUSCH. 
4-bit HARQ process ID 
2-bit RV

	Qualcomm
	· UL sTTI pattern
· RV 
· HARQ process ID
· Information related to IFDMA based DMRS should be added to both sDCI format 0 and 4
· Rate-matching information to reuse the sPUCCH format 4 resources for sPUSCH

	Intel
	· sTTI pattern index
· HARQ process ID
· RV 
· Flag for sTTI formats used for DL assignments and UL grants 
· Information related to IFDMA based DMRS

	LG Electronics
	UL/DL flag, transmission scheme flag, DMRS position (for 2/3-OS sTTI), RV, HARQ process ID

	Motorola Mobility, Lenovo
	· UL DMRS position
· HARQ process ID
· RV



13 companies responded to this question of which summary is as below. 
· Following sDCI field can be inserted into the baseline fields of UL sDCI format.
· DMRS position (for 2/3-OS): 11 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· HARQ process ID: 11 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· RV: 9 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· UL/DL differentiation flag: 10 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Intel, LGE)
· Transmission scheme flag (fallback/TM-dependent): 2 companies (Ericsson, LGE)
· Fields related to IFDMA-based DMRS: 6 companies (Huawei, HiSilicon, ZTE, Sanechips, Qualcomm, Intel)
· DMRS position, IFDMA configuration and/or cyclic shift indication: 2 companies (Huawei, HiSilicon)
· DMRS pattern: 2 companies (Huawei, HiSilicon)
· DMRS comb index: 2 companies (ZTE, Sanechips)
· Number of scheduled sTTIs for multi-sTTI scheduling 
· If supported: 2 companies (Huawei, HiSilicon)
· Rate-matching information to reuse the sPUCCH format 4 resources for sPUSCH: 1 company (Qualcomm)
The following proposal is made based on the summary above.
Proposal 13: Following fields are inserted into the baseline fields of UL sDCI format.
· DMRS position, HARQ process ID, RV
· FFS: UL/DL differentiation flag, Transmission scheme flag, Fields related to IFDMA-based DMRS, Number of schduled sTTIs for multi-sTTI scheduling

Q13: If your answer for Q3 and/or Q5 is no, please provide your input on the fields per each UL sDCI format.
	Company
	Views

	
	

	
	

	
	



Q14: Is there any other aspects that you would like to share on DCI fields for sTTI?
	Company
	Views

	Nokia, Nokia Shanghai Bell
	As noted above, we prefer to align all the Sdci sizes of the possible operation combinations there. This includes Spusch & Spdsch Sdci, configured DL TM & fallback DL TM and even (if supported) the dynamic indication of using the configured CRS and DMRS based DL TM.   

	Ericsson
	We would like to share that, if supported, multi-Stti scheduling can be widely based on the single Stti DCI. 
All fields of single TTI DCI are included in the multi-Stti DCI. They also have the same size, except for RV which can be reduced to 1 bit. 
· RV and NDI are the only fields that are repeated per scheduled Stti in the multi-Stti DCI. 
· All other fields are present only once. Most of them are common for all scheduled Stti. Only the HARQ process number for a scheduled Stti is computed differently for each scheduled Stti based on the HARQ process number included (only once) in the multi-Stti DCI (as in LAA).
Only one new field is required in the multi-Stti DCI compared to single Stti DCI: the indication of the scheduled sTTIs. 2 bits would be sufficient for this.

	Huawei, HiSilicon
	If possible aliging the payload size of sDCI 1 scheduling sPDSCH with the payload size of sDCI 1 scheduling sPUSCH should be supported as much as possible for reduction of blind decoding. 

	Qualcomm
	In our view, the DMRS overhead should not be more than that of the one subframe of the legacy LTE. Hence, we propose to consider DMRS sharing across the sTTIs of one slot; the UE does not expect to receive more than one DMRS trigger per slot.



6 companies responded to this question of which summary is as below. 
· Multi-sTTI DCI: 1 company (Ericsson)
· RV and NDI fields repeated per scheduled sTTI 
· Indication of the number of scheduled sTTIs
· DMRS sharing across sTTI in a slot: 1 company (Qualcomm)
The following proposal is made based on the summary above.
Proposal 14: FFS whether to support followings.
· Multi-sTTI DCI, DMRS sharing across sTTI in a slot

4. Payload size of supported DCI formats for sTTI
Note: If your answer for Q2is yes, please provide your answer for Q15 and Q16. Otherwise, please go to Q16.
Q15: Among the fields of DL sDCI format which are reused from the legacy DL DCI format, of which fields the size needs to be changed? Please provide your answer with the reason to change the size and estimated number of bits for the corresponding field.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	Resource block assignments (based on the to be agreed granularity –this will be a direct consequence of the Spdsch design related discussions)
HARQ-ID changed to 4bit (also for FDD assuming 16 HARQ processes)


	Ericsson
	The corresponding fields need to have a different size.
· The HARQ process number field should be of 4 bits.
· For configurations with a TDD primary cell where today the size of the DAI field is 2 bits, it has to be 3 bits for TDD UL/DL configuration 5. For the other configurations 2 bits are sufficient.
· The field for Resource block assignment is smaller than in legacy (depends on the decision on Srbg size)
· For Type 0 RA: 4 to 8 bits would be needed (depends on the configured BW)
· For Type 2 RA : 6 to 9 bits would be needed(depends on the configured BW)

	Huawei, HiSilicon
	Most fields could be reused and as discussed in the above questions some fields need to be removed and some other fields needs to be added. The analysis on the fields that need further disucssion on the size are as below:
HARQ process number would be larger than legacy. It would at least support 4bits in FDD since there n+6 processing timing may be supported in sTTI operation.
Resource block assignment would be smaller than legacy. A UE operating sTTI may use more frequency resource than 1ms TTI UE. Hence, it is reasonable to increase the RA granularity for reducing the bits for resource block assignment. As discussed in R1-1712081, 7 bits for 20MHz can be achieved instead of 13bits in legacy system for 20MHz assuming resource allocation type 0 is applied.
Used and Unused resource indication needs further discussion on the size, which may depend on the scheme we would use for sPDCCH and sPDSCH resource sharing.
Redundancy version field would be larger than legacy to indicate each TB in the multi-sTTI if multi-sTTI scheduling is supported.
MIMO related information would be smaller than legacy if the maximum layer number of sTTI is smaller than that of legacy 1ms TTI. Details needs further decision on number of layers to be supported. 
DAI may need further discussion on the size depend on the timing at least for FS2.

	Samsung
	· RA field due to change of RBG size
· HARQ process ID due to change of the number of HARQ processes

	ZTE, Sanechips
	Resource allocation: The number of bits depends on the increased granularity.
HARQ process ID: 4bits

	Qualcomm
	· Resource allocation: 3/4 bits for 20MHz of system bandwidth.
· HARQ process ID: 4bits 

	Intel 
	· HARQ process ID: 4 bits; 
· RA fields. Exact sizes depend on the conclusion on the increased RBG size. 

	LG Electronics
	- HARQ process ID: change to 4 bits for 16 HARQ process in FDD
- Resource block assignment: Size would be dependent on the decision for granularity of resource block assignment

	Motorola Mobility, Lenovo
	· Resource block assignments: 4-8 bits
· HARQ process ID: 4 bits



13 companies responded to this question of which summary is as below. 
· The bit size of following sDCI field can be changed from the baseline fields of DL sDCI format.
· HARQ process ID
· 4 bits: 12 companies (Nokia, NSB, Ericsson, Huawei, HiSilicon, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· RB assignment
· FFS: 7 companies (Nokia, NSB, Samsung, ZTE, Sanechips, Intel, LGE
· 4 to 8 bits (Type 0), 6 to 9 bits (Type 2) depending on configured BW: 1 company (Ericsson)
· 7 bits for 20 MHz: 2 companies (Huawei, HiSilicon)
· 3/4 bits for 20 MHz: 1 company (Qualcomm)
· 4-8 bits: 2 companies (Motorola, Lenovo)
· DAI
· FFS: 2 companies (Huawei, HiSilicon)
· 3 bits for TDD UL/DL configuration 5, 2 bits for the others: 1 company (Ericsson)
· FFS on MIMO-related, RV, sPDCCH resource reuse: 1 company (Huawei, HiSilicon)
The following proposals are made based on the summary above.
Proposal 15: The bit size of following sDCI field is changed from the baseline fields of DL sDCI format.
· HARQ process ID, RB assignment
· FFS on DAI, MIMO-related, RV, sPDCCH resource reuse
Proposal 16: The bit size of HARQ process ID is changed to 4 bits from that of the baseline DL sDCI format.

Q16: Please provide estimated number of bits per each new field listed in Q9 or per each listed field in Q10?
	Company
	Views

	Nokia, Nokia Shanghai Bell
	2bit ARI
Other sizes will be a direct consequence of the related pending Spdsch decisions (i.e., number of possible Stti states in terms of DMRS presence for subslot, Sdci ifferentiation flag decisions, etc.)  

	Ericsson
	- for subslot TTI: DL DMRS presence (1 bit)
- ARI (2 bit)
- UL/DL flag (1 bit), 
- transmission scheme fallback flag (1 bit),
- Spdcch resource reuse field (up to 3 bits)
- resource allocation header type to choose between RA type 0 or type 2 (1 bit)

	Huawei, HiSilicon
	sDCI/DCI flag is 1bit if supported.
Occupied sPDCCH resource depends on further discussion on the resource reuse scheme. However, we think it is at most 4bits.
DL DMRS position field is 1bit.
scheduled sTTI number is at most 3bits if supported.
UL/DL flag is 1bit.
Resource block assignment depends on further discussion on the resource allocation scheme. 

	Samsung
	Same as the answer to Q9.

	ZTE, Sanechips
	A 2-bit field indicating the unused Spdcch resource
2-bit ARI 
1-bit DL DMRS presence

	Qualcomm
	· DMRS presence for DMRS sharing (TM8/9/10) 1bit
· Flag to differentiate Sdci and DCI: 1 bit, but the support is dependent on the final size of the Sdci
· Indication of used/unused Spdcch resources for rate-matching (all TMs): No more than 3bits


	Intel 
	· DMRS presnce: 1 bit
· Flag for Stti formats used for DL assignments and UL grants: 1 bit. 
· RA fields. 
· Exact sizes depend on the conclusion on the increased RBG size.
· Unused Spdcch resource indication: <=3 bits. 

	LG Electronics
	- 1 bit: UL/DL flag, transmission scheme flag, DMRS presence (for 2/3-OS sTTI)
- 2 bits: ARI

	Motorola Mobility, Lenovo
	· DL DMRS presence for 2/3 OS: 1 bit 



13 companies responded to this question of which summary is as below. 
· The bit size of sDCI fields to be inserted into the baseline DL sDCI format is as follow.
· DMRS presence (for 2/3-OS sTTI)
· 1 bit: 11 companies (Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· ARI
· 2 bits: 7 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, LGE)
· UL/DL flag
· 1 bit: 6 companies (Ericsson, Huawei, HiSilicon, Samsung, Intel, LGE)
· Transmission scheme flag (fallback/TM-dependent)
· 1 bit: 2 companies (Ericsson, LGE)
· sPDCCH resource reuse
· 1 bit: 1 company (Samsung)
· 2 bits: 2 companies (ZTE, Sanechips)
· Up to 3 bits: 3 companies (Ericsson, Qualcomm, Intel)
· At most 4 bits: 2 companie (Huawei, HiSilicon)
· RA header (to choose between RA type 0 and 2)
· 1 bit: 1 company (Ericsson)
· sDCI/DCI flag
· 1 bit, if supported: 3 companies (Huawei, HiSilicon, Qualcomm)
· Number of scheduled sTTIs for multi-sTTI scheduling
· 3 bits: 2 companies (Huawei, HiSilicon)
· FFS on RB assignment: 3 companies (Huawei, HiSilicon)
The following proposals are made based on the summary above.
Proposal 17: The bit size of DMRS presence field of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 1 bit.
Proposal 18: The bit size of ARI field of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 2 bits.
Proposal 19: The bit size of UL/DL flag of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 1 bit.
Proposal 20: The bit size of sPDCCH resource reuse (if agreed to be inserted into the baseline DL sDCI format) will be down-selected among [1, 2, 3, 4] bit(s).

Note: If your answer for Q3 and/or Q5 is yes, please provide your answer for Q17 through Q19. Otherwise, please provide your answer for Q18 and Q19.
Q17: Among the fields of UL sDCI format which are reused from the legacy UL DCI format, of which fields the size needs to be changed? Please provide your answer with the reason to change the size and estimated number of bits for the corresponding field.
	Company
	Views

	Nokia, Nokia Shanghai Bell
	Resource block assignments (based on the agreed granularity – to be agreed, this will be a direct consequence of the Spusch related discussions)

	Ericsson
	The corresponding fields need to have a different size.
· the field for “Cyclic shift for DM RS and OCC index and IFDMA configuration” (DCI format 0) can be reduced to 2 bits.
· If aperiodic CSI report on Stti is supported, the field CSI request should be reduced to be up to 3 bits for Stti.
· Downlink Assignment Index (DAI) (3 bits are needed for TDD UL/DL configuration 5 – for the other configurations the size of 2 bits should be kept)
· The field for Resource block assignment is smaller than in legacy (depends on the Srbg size)
· For Type 0 RA : 6 to 9 bits would be needed (depends on the configured BW)

	Huawei, HiSilicon
	Same with Q15
HARQ process number, since the asynchronous UL HARQ for sPUSCH was agreed. HARQ process number is 4bits since there n+6 processing timing may be supported in sTTI operation.
New data indicator is also needed for supporting asynchronous UL HARQ. 1 bit is needed for each transport block.
Redundancy version is also needed for supporting asynchronous UL HARQ. At least 1 bit is needed for each transport block. 

	ZTE, Sanechips
	Resource allocation: The number of bits depends on the increased granularity.

	Qualcomm
	· Resource allocation: 4 bits

	Intel 
	Resource allocation field. 

	LG Electronics
	- Resource block assignment: Size would be dependent on the decision for granularity of resource block assignment

	Motorola Mobility, Lenovo
	Similar view as Nokia & ZTE 



13 companies responded to this question of which summary is as below. 
· The bit size of following sDCI field can be changed from the baseline fields of UL sDCI format.
· RB assignment
· FFS: 10 companies (Nokia, NSB, Huawei, HiSilicon, ZTE, Sanechips, Intel, LGE, Motorola, Lenovo)
· 4 bits: 1 company (Qualcomm)
· Cyclic shift for DMRS and OCC index and IFDMA configuration (format 0)
· 2 bits: 1 company (Ericsson)
· A-CSI request
· Up to 3 bits: 1 company (Ericsson)
· DAI
· 3 bits for TDD UL/DL configuration 5, 2 bits for the others: 1 company (Ericsson)
· HARQ process number
· 4 bits: 2 companies (Huawei, HiSilicon)
· NDI
· 1 bit: 2 companies (Huawei, HiSilicon)
· RV
· At least 1 bit for each TB: 2 companies (Huawei, HiSilicon)
The following proposals are made based on the summary above.
Proposal 21: The bit size of following sDCI field is changed from the baseline fields of UL sDCI format.
· RB assignment
· FFS on Cyclic shift for DMRS and OCC index and IFDMA configuration (format 0), A-CSI request, DAI, HARQ process number, NDI, RV

Q18: Please provide estimated number of bits per each new field listed in Q12 or per each listed field in Q13?
	Company
	Views

	Nokia, Nokia Shanghai Bell
	4bit HARQ ID
2bit RV
2bit DMRS position indication
The rest will be a direct consequence of the related pending Spusch decisions (Sdci ifferentiation flag decisions,…)  

	Ericsson
	· For subslot TTI DCI: subslot layout, i.e. UL DMRS presence and position (2 bits)
· Tx scheme fallback flag (1 bit)
· UL/DL flag (1 bit),
· HARQ process ID (4bits)
· RV (2bits) – this is a separate field from MCS field

	Huawei, HiSilicon
	sDCI/DCI flag is 1bit
DMRS pattern between CDM and IFDMA is 1bit.
DMRS position, IFDMA configuration and/or cyclic shift indication is 3bits
scheduled sTTI number is at most 3bits.
UL/DL flag is 1bit.

	Samsung
	Same as the answer to Q12.

	ZTE, Sanechips
	1-bit DL/UL flag
2-bit UL DMRS position
1-bit DMRS comb index for 2/3-symbol Spusch. 
4-bit HARQ process ID 
2-bit RV

	Qualcomm
	· UL Stti pattern: 2bits 
· RV: 2bits, HARQ process ID: 4 bits 
· Information related to IFDMA based DMRS should be added to both Sdci format 0 and 4: Number of bits depends on whether the CS and comb are indicated separately or jointly.
· Reusing the Spucch format 4 resources for Spusch: 1 or 2 bits

	Intel
	· sTTI pattern index: (2-bit)
· HARQ process ID (4-bit)
· RV (2-bit)
· Flag for sTTI formats used for DL assignments and UL grants (1-bit) 
· Information related to IFDMA based DMRS

	LG Electronics
	- 1 bit: UL/DL flag, transmission scheme flag
- 2 bits: DMRS position (for 2/3-OS sTTI), RV
- 4 bits: HARQ process ID

	Motorola Mobility, Lenovo
	Similar view as Nokia. DMRS position field applies to 2/3OS 



13 companies responded to this question of which summary is as below. 
· The bit size of sDCI fields to be inserted into the baseline UL sDCI format is as follow.
· RV
· 2 bits: 11 companies (Nokia, NSB, Ericsson, Samsung, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· HARQ process ID
· 4 bits: 10 companies (Nokia, NSB, Huawei, HiSilicon, ZTE, Sanechips, Intel, LGE, Motorola, Lenovo)
· DMRS position (for 2/3-OS sTTI)
· 2 bits: 10 companies (Nokia, NSB, Ericsson, ZTE, Sanechips, Qualcomm, Intel, LGE, Motorola, Lenovo)
· Variable according to subslot index: 1 compancy (Samsung)
· UL/DL flag
· 1 bit: 8 companies (Ericsson, Huawei, HiSilicon, Samsung, ZTE, Sanechips, Intel, LGE)
· Transmission scheme flag (fallback/TM-dependent)
· 1 bit: 2 companies (Ericsson, LGE)
· sDCI/DCI flag
· 1 bit: 2 companies (Huawei, HiSilicon)
· Rate-matching information to reuse the sPUCCH format 4 resources for sPUSCH
· 1 or 2 bits: 1 company (Qualcomm)
· Number of scheduled sTTIs for multi-sTTI scheduling
· At most 3 bits: 2 companies (Huawei, HiSilicon)
· Fields related to IFDMA-based DMRS
· FFS: 2 companies (Qualcomm, Intel)
· DMRS comb index (for 2/3-OS sTTI)
· 1 bit: 2 companies (ZTE, Sanechips)
· DMRS pattern between CDM and IFDMA
· 1bit: 2 companies (Huawei, HiSilicon)
· DMRS position, IFDMA configuration and/or cyclic shift indication
· 3 bits: 2 companies (Huawei, HiSilicon)
The following proposals are made based on the summary above.
Proposal 22: The bit size of RV field of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 2 bits.
Proposal 23: The bit size of DMRS position field of UL sDCI format for 2/3-OS sTTI (if agreed to be inserted into the baseline UL sDCI format for 2/3-OS sTTI) is 2 bits.
Proposal 24: The bit size of HARQ process ID field of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 4 bits.
Proposal 25: The bit size of UL/DL flag of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 1 bit.

Q19: Is there any other aspects that you would like to share on payload size of DCI formats for sTTI?
	Company
	Views

	Nokia, Nokia Shanghai Bell
	As noted above, we prefer to align all the sDCI sizes of the possible operation combinations there. This includes sPUSCH & sPDSCH sDCI, configured DL TM & fallback DL TM and even (if supported) the dynamic indication of using the configured CRS and DMRS based DL TM.   

	Ericsson
	Padding bits should be added to the smallest of the UL and DL DCIs so that the UL and DL DCIs for sTTI have the same size

	Qualcomm
	Whether aligning the sDCI sizes by zero-padding is possible or not is dependent on the final sizes of the sDCI formats. Extensive zero-padding is not efficient.

	Motorola Mobility, Lenovo
	Similar view as Qualcomm on determining the sizes first and then decide on padding. In our view, at least for lower aggregation levels assuming padding is not too much, alining the sDCI sizes is preferred to reduce the number of blind decodes needed for each aggregation level. For higher aggregation levels, resource efficiency vs. number of blind decoding trade-off should be considered before deciding to align the sDCI sizes.  



6 companies responded to this question of which summary is as below. 
· Align the sDCI size between UL and DL sDCI format:
· Yes: 3 companies (Nokia, NSB, Ericsson)
· FFS: 3 companies (Qualcomm, Motorola, Lenovo)
· Align the sDCI size between fallback and TM-dependent sDCI format:
· Yes: 2 companies (Nokia, NSB)
· FFS: 3 companies (Qualcomm, Motorola, Lenovo)
The following proposal is made based on the summary above.
Proposal 26: FFS whether to align the sDCI size between fallback and TM-dependent sDCI format.

5. Conclusion
This contribution summarizes the email discussion [90-05] on DCI formats for sTTI and following proposals are made based on the majority view from the input given by companies. Proposals are re-ordered with its original number considering the relevance of an issue.

[DL sDCI format related]
Proposal 1: FFS on whether to support DL fallback transmission scheme for sTTI.
Proposal 2: DL fallback sDCI format (if supported) is defined for sTTI operation with bit fields for which those of the legacy DL fallback DCI format (i.e., DCI format 1a) are the baseline.
Proposal 3: DL TM-dependent sDCI format is defined in each TM for sTTI operation with bit fields for which those of the legacy DL TM-dependent DCI format in the corresponding TM are the baseline.
Proposal 8: The sDCI size is aligned between one of sDCI formats for DL assignment of configured DL TM and one of sDCI formats for UL grant of configured UL TM.
Proposal 26: FFS whether to align the sDCI size between fallback and TM-dependent sDCI format.
Proposal 10: Following fields are removed from the baseline fields of DL sDCI format.
· Carrier indicator, SRS request, RA header, MUST interference MUST interference presence and power ratio, Aperiodic zero-power CSI-RS resource indicator for PDSCH RE mapping
· Second TB-related, TB to CW swap if the working assumption to support a single codeword for sPDSCH is confirmed.
· FFS: flag for format 0/1A, scrambling identity, TPC command
Proposal 11: Following fields are inserted into the baseline fields of DL sDCI format.
· DMRS presence, ARI
· sPDCCH resource reuse if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported.
· FFS: UL/DL differentiation flag, Transmission scheme flag, sDCI/DCI flag, RA header, Number of scheduled sTTIs for multi-sTTI scheduling
Proposal 17: The bit size of DMRS presence field of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 1 bit.
Proposal 18: The bit size of ARI field of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 2 bits.
Proposal 19: The bit size of UL/DL flag of DL sDCI format (if agreed to be inserted into the baseline DL sDCI format) is 1 bit.
Proposal 20: The bit size of sPDCCH resource reuse (if agreed to be inserted into the baseline DL sDCI format) will be down-selected among [1, 2, 3, 4] bit(s).
Proposal 15: The bit size of following sDCI field is changed from the baseline fields of DL sDCI format.
· HARQ process ID, RB assignment
· FFS on DAI, MIMO-related, RV, sPDCCH resource reuse
Proposal 16: The bit size of HARQ process ID is changed to 4 bits from that of the baseline DL sDCI format.

[UL sDCI format related]
Proposal 4: For UL TM1, single sDCI format is defined with bit fields for which those of the legacy DCI format 0 are the baseline.
Proposal 5: FFS on whether to support fallback transmission scheme in UL TM2 for sTTI.
Proposal 6: UL fallback sDCI format (if supported) is defined in TM2 with bit fields for which those of the legacy UL DCI format 0 are the baseline.
Proposal 7: UL TM-dependent sDCI format is defined in TM2 with bit fields for which those of the legacy UL DCI format 4 are the baseline.
Proposal 12: Following fields are removed from the baseline fields of UL sDCI format.
· Carrier indicator, Frequency hopping flag, SRS request
· Second TB-related if only single codeword is agreed to be supported for sPUSCH.
· FFS: A-CSI request, Resource allocation type, multi-cluster flag, DAI
Proposal 13: Following fields are inserted into the baseline fields of UL sDCI format.
· DMRS position, HARQ process ID, RV
· FFS: UL/DL differentiation flag, Transmission scheme flag, Fields related to IFDMA-based DMRS, Number of schduled sTTIs for multi-sTTI scheduling
Proposal 22: The bit size of RV field of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 2 bits.
Proposal 23: The bit size of DMRS position field of UL sDCI format for 2/3-OS sTTI (if agreed to be inserted into the baseline UL sDCI format for 2/3-OS sTTI) is 2 bits.
Proposal 24: The bit size of HARQ process ID field of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 4 bits.
Proposal 25: The bit size of UL/DL flag of UL sDCI format (if agreed to be inserted into the baseline UL sDCI format) is 1 bit.
Proposal 21: The bit size of following sDCI field is changed from the baseline fields of UL sDCI format.
· RB assignment
· FFS on Cyclic shift for DMRS and OCC index and IFDMA configuration (format 0), A-CSI request, DAI, HARQ process number, NDI, RV

[Others]
Proposal 9: FFS whether to support
· Subframe type-dependent DL TM, 
· Dynamic indication of configured TM, 
· Activating/Deactivating the sTTI operation
Proposal 14: FFS whether to support followings.
· Multi-sTTI DCI, DMRS sharing across sTTI in a slot
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