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1. Introduction
The objective of this email approval is to agree on the proposed agreements in section 2 related to the sDCI formats. Additionally, section 3 is provided for sharing the views of companies on remaining issues of sDCI formats. Companies are encouraged to provide input by November 3rd, 2017.
2. Proposed agreements
The followings are agreed as an email approval.
Agreement:
•	RA header field (RA type 0/type1) is removed from the baseline fields of DL sDCI format.
•	If a single resource allocation type for sPDSCH is RRC configured, RA header field (RA type 0/type2) is not supported in DL sDCI format. Otherwise, 1-bit RA header field (RA type 0/type2) is inserted into the baseline fields of DL sDCI format.

3. Remaining issues of sDCI formats
DL sDCI format-related:
Following agreements were made in RAN1 #90bis meeting [1], which are related to the DL sDCI format.
	Agreement:
· Following fields are removed from the baseline fields of DL sDCI format.
· Carrier indicator, MUST interference MUST interference presence and power ratio
· 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, aperiodic zero-power CSI-RS resource indicator for PDSCH RE mapping, SRS request
Agreement:
· Following fields are inserted into the baseline fields of DL sDCI format.
· DMRS indication for 2/3 os sTTI
· 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
Agreement:
· The bit size of following sDCI field is changed from the baseline fields of DL sDCI format.
· RB assignment
· FFS on DAI, MIMO-related (TPMI), HARQ process ID (at least for subslot and for TDD)



Q1: Do you agree that following fields are removed from the baseline fields of DL sDCI format?
· SRS request
	Company
	Views

	Ericsson
	yes

	Huawei, HiSilicon
	No. 
Firstly, fast SRS is beneficial as fast CSI. We have agreement to support aperiodic CSI on sPUSCH thus fast SRS should be supported also. Note that for 1ms we also agree to support fast SRS with n+3 timing. With the support of fast SRS for sTTI, the latency could be further reduced. 
Secondly, if only rely on SRS trigger in 1ms DCI, that would mean that even 1ms DCI for data is not needed eNB has to transmit a 1ms DCI for SRS triggering. Instead, if we allow SRS trigger both in DCI and sDCI, more flexibility could be given to DCI. 
A UEupon detectionof a SRS request in the sTTI #i shall transmit SRS in the last symbol of the first valid SRS subframe, the SRS subframe is valid after i+ksTTI, where k is the minimum timing for SRS request to SRS transmission, where k is equal to the configured processing time for UL grant to sPUSCH.

	Nokia, Nokia Shanghai Bell
	Yes

	Qualcomm
	Yes.

	LG Electronics
	Yes.

	ZTE, Sanechips
	Yes. 

	Motorola Mobility, Lenovo
	We are fine to support SRS request considering it is supported for 1ms TTI with shortened-processing time.

	Samsung
	Yes



12 companies responded to this question of which summary is as below.
· Support the removal of SRS request field from the baseline fields of DL sDCI format.
· Yes: 8 companies (Ericsson, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips, Samsung)
· No: 4 companies (Huawei, HiSilicon, Motorola, Lenovo)
The following proposal is made based on the summary above.
Proposal 1: SRS request field is removed from the baseline fields of DL sDCI format.

· Aperiodic zero-power CSI-RS resource indicator for PDSCH RE mapping
	Company
	Views

	Ericsson
	Yes

	Huawei, HiSilicon
	No.In our understating, this field is still needed. The support of sTTI cannot preclude eNB to configure zero-power CSI-RS resource for 1ms, for example at least for legacy UE. Then once zero-power CSI-RS is configured, we think sPDSCH still needs to rate-match around the zero-power CSI-RS, therefore this field is still needed.

	Nokia, Nokia Shanghai Bell
	Yes

	Qualcomm
	Yes.

	LG Electronics
	No. Considering the operation of the legacy UE, this field seems to be needed.

	ZTE, Sanechips
	Yes. 

	Samsung
	Yes



10 companies responded to this question of which summary is as below.
· Support the removal of Aperiodic ZP CSI-RS resource indicator for PDSCH RE mapping field from the baseline fields of DL sDCI format.
· Yes: 7 companies (Ericsson, Nokia, NSB, Qualcomm, ZTE, Sanechips, Samsung)
· No: 3 companies (Huawei, HiSilicon, LGE)
The following proposal is made based on the summary above.
Proposal 2: Aperiodic ZP CSI-RS resource indicator for PDSCH RE mapping field is removed from the baseline fields of DL sDCI format.

· If not listed above, please provide your view on the field to be removed from the baseline DL sDCI fields.
	Company
	Views

	Ericsson
	Probably obvious but what about the field for Resource allocation header between type 0 and type 1 (present in DCI format 1, 2B, 2C, 2D)? Since RA type 1 is not supported for sTTI, this field should be removed.

	Qualcomm
	As pointed out by Ericsson, the resource allocation header for distinguishing between RTA0 and 1 should naturally be removed. Also, scrambling identity was mentioned as FFS, but no question is allocated to it. In our opinion, scrambling identity can also be removed from the DL sDCI.



2 companies responded to this question of which summary is as below.
· Support the removal of RA header (RA type 0/type1) field from the baseline fields of DL sDCI format.
· 2 companies (Ericsson, Qualcomm)
· Support the removal of scrambling identity field from the baseline fields of DL sDCI format.
· 1 company (Qualcomm)
The first bullet is already agreed as an email approval. Regarding the second bullet, it seem that more discussion is needed to collect more views from other companies.

Q2: Do you agree that following fields are inserted into the baseline fields of DL sDCI format? If then, please provide your view on the bit size of the corresponding field.
· sDCI/DCI flag
	Company
	Views

	Ericsson
	This is not needed in sTTI1-5. It could be considered when sDCI is sent on PDCCH.

	Huawei, HiSilicon
	Agree. When sDCI is transmitted in PDCCH region, align the sDCIpayload size with some DCI payload size could provide the chance to reduce the blind decodes if the implementation of UE allows it. Of course, with the support of this field, it doesn’t mean require UEs to always monitor DCI and sDCI simultaneously, just to leave the flexibility to UE implementation.

	Nokia, Nokia Shanghai Bell
	No
First of all, such field would only be needed for scheduling in sTTI#0 (i.e. when being scheduled from PDCCH) and would not need to be present otherwise. 
Moreover, this would mean to align the sizes of sDCI scheduling 1ms TTI and sTTI which we don’t think to be a good idea.

	Qualcomm
	This flag may only be sent in sTTI#0. Even in that case, it is not necessary to align the DCI/sDCI sizes (until the final size of sDCI is decided.)

	LG Electronics
	Before making a decision on this, we first need to determine the definite size of sDCI format. If the size of sDCI and DCI are comparable, this can be considered only in the first sTTI index in the subframe.

	ZTE, Sanechips
	It should be fisrt to determine the size of sDCI. Then sDCI/DCI flag can be considered if sDCI(s) have the same or similar size with DCI.

	Motorola Mobility, Lenovo
	No. The need for this field should be decided after the decision on whether the size of sDCI and DCI are aligned which is related to the sDCI size.

	Samsung
	We need to consider whether sDCI/DCI have the same size in PDCCH.
If sDCI/DCI have the different sizes in PDCCH, then we don’t need this flag. (of course a UE needs more blind detection.)
If sDCI/DCI have the same size, then this flag should also be added to DCI format.



12 companies responded to this question of which summary is as below. 
· Support the insertion of sDCI/DCI flag into the baseline fields of DL sDCI format.
· Yes: 2 companies (Huawei, HiSilicon)
· No: 4 companies (Nokia, NSB, Motorola, Lenovo)
· FFS: 6 companies (Ericsson, Qualcomm, LGE, ZTE, sanechips, Samsung)
The following proposal is made based on the summary above. It seems that further discussion is needed for this considering the decision on other related topics (e.g., the size of sDCI).
Proposal 3: FFS whether to insert 1-bit sDCI/DCI flag into the baseline fields of DL and UL sDCI format.

· If not listed above, please provide your view on the field to be inserted into the baseline DL sDCI fields with corresponding bit size.
	Company
	Views

	Ericsson
	UL/DL differentiation flag (1 bit), transmission scheme fallback (1 bit)

	Huawei, HiSilicon
	UL/DL flag should be needed (1 bit).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.
Used/UnusedsPDCCH resource indication is needed also in our understanding. 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.Explicit indication of the occupied sPDCCH resource could improve the resource utilization. The number of bits depends on the detailed scheme, up to 3 bits in our understanding. 

	Nokia, Nokia Shanghai Bell
	UL/DL differentiation flag (1bit) & transmission scheme fallback (1bit) as indicated by Ericsson
sPDCCH reuse indication captured in Q5 already

	Qualcomm
	UL/DL differentiation flag only if the final sizes of the DL sDCI and UL sDCI are reasonably close. At this point, it is not clear whether all DL and UL sDCIs can have the same size.

	Samsung
	UL/DL differentiation flag (1 bit)



7 companies responded to this question of which summary is as below. 
· Support the insertion of DL/UL differentiation flag into the baseline fields of DL sDCI format.
· Yes: 6 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Samsung)
· FFS: 1 companies (Qualcomm)
· Support the insertion of transmission scheme flag into the baseline fields of DL sDCI format.
· Yes: 3 companies (Ericsson, Nokia, NSB)
It seems that more discussion is needed for the second bullet considering the decision on other related topics (e.g., whether to support robust transmission scheme for sPDSCH, the size of sDCI). The following proposals are made based on the summary above.
Proposal 4: 1-bit DL/UL differentiation flag is inserted into the baseline fields of DL and UL sDCI format. Revisit if the gap between the final size of DL and UL sDCI format is more than X. FFS on X.
Proposal 5: FFS whether to insert 1-bit differentiation flag between robust and TM-dependent transmission scheme into the baseline fields of DL sDCI format.

Q3: Please provide your view on the size of the following DL sDCI fields.
· DAI
	Company
	Views

	Ericsson
	The DAI field for TDD UL/DL configuration 5 is problematic. More than 4 DL sTTIs expect HARQ feedback in the UL sTTIs of TDD UL/DL configuration 5. So, for an unambiguous bundling functionality, more than 2 bits would be needed for the DAI field for this particular UL/DL configuration. 

	Huawei, HiSilicon
	Up to 2 bits for DAI counter. As to UL/DL configuration 5, in our understanding similar scheme in LTE could bke reused also, which could work.
DAI total as in eCA could be considered also. If supported, up to 2 bits should be supported also.

	Qualcomm
	Agree with Huawei. Up to 2 bits for DAI counter can be considered.

	LG Electronics
	Up to 2 bits

	ZTE, Sanechips
	Using a 2-bit field for DAI. 

	Samsung
	DAI should be increased, e.g. to 3 bits.



8 companies responded to this question of which summary is as below.
· The size of DAI field in DL sDCI format is
· More than 2 bits: 2 companies (Ericsson, Samsung)
· Up to 2 bits: 6 companies (Huawei, HiSilicon, Qualcomm, LGE, ZTE, Sanechips)
The following proposal is made based on the summary above.
Proposal 6: The size of DAI field in DL sDCI format is 2 bits.

· MIMO-related (TPMI)
	Company
	Views

	Ericsson
	Same as legacy LTE (4 layers Tx is supported for sPDSCH)

	Huawei, HiSilicon
	Legacy LTE is baseline. Some possible enhancement could be considered if needed. 

	Nokia, Nokia Shanghai Bell
	Same size as for the legacy operation (i.e. 3/6bits) as we still need the precoding flexibility with only the codeword to layer mapping to be changed (due to single CW operation)

	Qualcomm
	The same as legacy.

	LG Electronics
	Same as the legacy.

	ZTE, Sanechips
	Same as legacy DCI.

	Samsung
	Same as legacy LTE



10 companies responded to this question of which summary is as below.
· The size of MIMO-related field in DL sDCI format is the same as that in legacy LTE.
· 10 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips, Samsung)
The following proposal is made based on the summary above.
Proposal 7: The size of MIMO-related field (e.g., TPMI information for precoding, precoding information) in DL sDCI format is the same as that in legacy LTE.

· HARQ process ID
	Company
	Views

	Ericsson
	4 bits for all TTI lengths and processing timing.
16 HARQ processes are needed also for slot and 2os TTI with n+4 timing. Otherwise how to make use of the following agreed UE capability? If the nr of HARQ processes is not larger than HARQ RTT, this UE capability will not be used in practice.
	· If the UE is indicating the capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier
· If valid DL assignments are detected based on C-RNTI/SPS C-RNTI in PDCCH/EPDCCH for PDSCH and PDCCH/sPDCCH for sPDSCH in the same subframe for a given carrier, the UE should decode the PDSCH in addition to sPDSCH



Overall 16 HARQ processes provide more scheduling flexibility to the network while it does not cause any additional complexity at the UE. It should be reminded that even if more than 8 HARQ processes are supported (already in legacy LTE), the equation specifying thenr of soft bits that should be stored by the UE (36.213 sec 7.1.8) assumes soft bit storage for 8 HARQ processes at most due to the bound set bythat is a constant equal to 8. This equation should be reused as is for sTTI and thus no additional UE complexity is expected. 



	Huawei, HiSilicon
	4 bits for all cases for simplicity.

	Nokia, Nokia Shanghai Bell
	4bit
It will be a direct consequence of the number of supported HARQ processes for sTTI, where we support 16 processes for sPDSCH & sPUSCH independently of the sTTI combination configuration.

	Qualcomm
	This depends of the configured processing timeline and could be different for FS1/FS2. In FS1, the number of HARQ processes for sTTI is 2k if the timeline is n+k. The number of bits is then computed. For FS2, the number of HARQ processes is dependent on the TDD configuration.

	LG Electronics
	4 bits.

	ZTE, Sanechips
	For FDD, 4-bit for all cases. For TDD DL, we just found the number of HARQ processes are more than 16 in some DL/UL subframe configurations. Therefore it seems 5-bit may be needed for TDD DL.

	Motorola Mobility, Lenovo
	4 bits for all FDD cases

	Samsung
	4 bits are needed.
Regarding Ericsson’s comment, a UE is required to have N_soft bit regardless of M_limit, which can be seen as no additional complexity to the UE.
However, a UE actually needs more soft buffer to be reserved. Then, to reduce the required additional soft buffer, it can be considered to use 16 as M_limit instead of the legacy value 8 for sTTI operations.



12 companies responded to this question of which summary is as below.
· The size of HARQ process ID field in DL sDCI format is
· 4 bits: 7 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, LGE, Samsung)
· 4 bits for FS1: 4 comanies (ZTE, sanechips, Motorola, Lenovo)
· 5 bits for FS2: 2 company (ZTE, sanechips)
·  bits in FS1 if the timeline is n+k, depending on TDD configuration in FS2: 1 company (Qualcomm)
The following proposal is made based on the summary above.
Proposal 8: The size of HARQ process field in DL sDCI format is 4 bits.

· sPDCCH resource reuse (if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported.)
	Company
	Views

	Ericsson
	3 bits

	Huawei, HiSilicon
	It depends on the detailed indication scheme. In our understanding, up to 3 bits should be supported. 

	Nokia, Nokia Shanghai Bell
	Configurable number of bits depending on the outcome of the sPDCCH reuse email discussion (90b-LTE-09).

	Qualcomm
	2 or 3 bits.

	ZTE, Sanechips
	Up to 2 bits.

	Motorola Mobility, Lenovo
	If dynamic indication adopted, the number of bits should be decided after the decision on the detailed L1 scheme.

	Samsung
	1 bit or 2 bits according to the number of configured RB sets.



11 companies responded to this question of which summary is as below.
· The size of sPDCCH resource reuse field is
· 3 bits: 2 company (Ericsson, Qualcomm)
· Up to 3 bits: 2 companies (Huawei, HiSilicon)
· 2 bits: 2 companies (Qualcomm, Samsung)
· Up to 2 bits: 2 companies (ZTE, Sanechips)
· 1 bit: (Samsung)
· Configurable: 2 companies (Nokia, NSB)
· FFS: 2 companies (Motorola, Lenovo)
Companies’ views on this are not quite aligned, and it would be determined according to the discussion on sPDCCH resource reuse scheme. Therefore, the following proposal is made.
Proposal 9: FFS on the bit size (e.g., 1, 2, 3, 4 bits) of sPDCCH resource reuse field (if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported).

· If any DL sDCI field of which the size is needed to be determined is not listed above, please list it with corresponding bit size.
	Company
	Views

	Ericsson
	According to the agreements from RAN1#90bis, the number of bits for resource allocation is reduced compared to 1ms TTI.
-	the number of bits for RA type 0 should be: 4, 8, 6, 8 for system bandwidth of 5, 10, 15, 20MHz respectively.
-	the number of bits for RA type 2 should be: 6, 6, 8, 9 for system bandwidth of 5, 10, 15, 20MHz respectively.

	Huawei, HiSilicon
	Agree with Ericsson.



3 companies responded to this question of which summary is as below.
· The size of RA field in DL sDCI format is as below.
	          Bandwidth
RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	4 bits
	8 bits
	6 bits
	8 bits

	Type 2
	6 bits
	6 bits
	8 bits
	9 bits


· 3 companies (Ericsson, Huawei, HiSilicon)
The following proposal is made based on the summary above.
Proposal 10: The size of RA field in DL sDCI format is as below.
	Bandwidth
RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	4 bits
	8 bits
	6 bits
	8 bits

	Type 2
	6 bits
	6 bits
	8 bits
	9 bits



Q4: Is there any other aspect that you would like to share on DL sDCI format?
Proposed agreement 1:
The bit size of DMRS indication field of DL sDCI format is 1 bit.
	Company
	Views

	Qualcomm
	The bit size of DMRS indication field of DL sDCI format is 2 bits. Consider the case when a UE receives a 4-layer sPDSCH in ansTTI. To reduce the DMRS overhead in such a case, more than 1 bit is needed. The possible combinations in this case could be 1) All 4 ports are from the previous sTTI, 2) all 4 ports are in the current sTTI, and 3) only 2 ports are in the current sTTI, while port7/8 are sent in the previous sTTI.



Just 1 company commented on the proposed agreement. 
Assuming that other companies do not have any concern on the proposed agreement 1, the following proposal is made.
Proposal 11: The bit size of DMRS indication field of DL sDCI format is 1 bit.

UL sDCI format-related:
Following agreements were made in RAN1 #90bis meeting [1], which are related to the UL sDCI format.
	Agreement:
· Following fields are removed from the baseline fields of UL sDCI format.
· Carrier indicator, Frequency hopping flag
· 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, SRS request
Agreement:
· At least the following fields are inserted into the baseline fields of UL sDCI format.
· HARQ process ID, RV
Agreement:
· At least for one codeword and single sTTI scheduling, the bit size of RV field of UL sDCI format is 2 bits.
Agreement:
· Following fields are inserted into the baseline fields of UL sDCI format.
· DMRS position (2/3os)
· FFS: UL/DL differentiation flag, Transmission scheme flag, Fields related to IFDMA-based DMRS, Number of schduled sTTIs for multi-sTTI scheduling
Agreement:
· The bit size of DMRS position field of UL sDCI format for 2/3-OS sTTI is 2 bits.



Q5: Do you agree that following fields are removed from the baseline fields of UL sDCI format?
· SRS request
	Company
	Views

	Ericsson
	yes

	Huawei, HiSilicon
	No.
Firstly, fast SRS is beneficial as fast CSI. We have agreement to support aperiodic CSI on sPUSCH thus fast SRS should be supported also. Note that for 1ms we also agree to support fast SRS with n+3 timing. With the support of fast SRS for sTTI, the latency could be further reduced.
Secondly, if only rely on SRS trigger in 1ms DCI, that would mean that even 1ms DCI for data is not needed eNB has to transmit a 1ms DCI for SRS triggering. Instead, if we allow SRS trigger both in DCI and sDCI, more flexibility could be given to DCI.
A UEupon detectionof a SRS request in the sTTI #i shall transmit SRS in the last symbol of the first valid SRS subframe, the SRS subframe is valid after i+k sTTI, where k is the minimum timing for SRS request to SRS transmission, where k is equal to the configured processing time for UL grant to sPUSCH.

	Nokia, Nokia Shanghai Bell
	Yes

	Qualcomm
	Yes.

	LG Electronics
	Yes.

	ZTE, Sanechips
	Yes.

	Motorola Mobility, Lenovo
	We are fine to support SRS request considering it is supported for 1ms TTI with shortened-processing time.

	Samsung
	Yes



12 companies responded to this question of which summary is as below.
· Support the removal of SRS request field from the baseline fields of UL sDCI format.
· Yes: 8 companies (Ericsson, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips, Samsung)
· No: 4 companies (Huawei, HiSilicon, Motorola, Lenovo)
The following proposal is made based on the summary above.
Proposal 12: SRS request field is removed from the baseline fields of UL sDCI format.

· Resource allocation type
	Company
	Views

	Ericsson
	yes

	Huawei, HiSilicon
	yes

	Nokia, Nokia Shanghai Bell
	Yes

	Qualcomm
	Yes.

	LG Electronics
	Yes.

	ZTE, Sanechips
	Yes.

	Motorola Mobility, Lenovo
	Yes

	Samsung
	Yes



12 companies responded to this question of which summary is as below.
· Resource allocation type field is removed from the baseline fields of UL sDCI format.
· 12 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE , ZTE, Sanechips, Samsung)
The following proposal is made based on the summary above.
Proposal 13: Resource allocation type field is removed from the baseline fields of UL sDCI format.

· Multi-cluster flag
	Company
	Views

	Ericsson
	yes

	Huawei, HiSilicon
	yes

	Nokia, Nokia Shanghai Bell
	Yes

	Qualcomm
	Yes.

	LG Electronics
	Yes.

	ZTE, Sanechips
	Yes.

	Motorola Mobility, Lenovo
	Yes

	Samsung
	Yes



12 companies responded to this question of which summary is as below.
· Multi-cluster flag is removed from the baseline fields of UL sDCI format.
· 12 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE , ZTE, Sanechips, Samsung)
The following proposal is made based on the summary above.
Proposal 14: Multi-cluster flag is removed from the baseline fields of UL sDCI format.

· If not listed above, please provide your view on the field to be removed from the baseline UL sDCI fields.
	Company
	Views

	
	

	
	

	
	



Q6: Do you agree that following fields are inserted into the baseline fields of UL sDCI format? If then, please provide your view on the bit size of the corresponding field.
· Fields related to IFDMA-based DMRS
(Companies’ views on this is moved to the first bullet in Q7.)

· If not listed above, please provide your view on the field to be inserted into the baseline UL sDCI fields with corresponding bit size.
	Company
	Views

	Ericsson
	UL/DL differentiation flag (1 bit), transmission scheme fallback (1 bit)

	Huawei, HiSilicon
	sDCI/DCI flag is 1bit
UL/DL flag is 1bit.
The number of scheduled sTTI is at most 3bits if multi-sTTI scheduling is supported.

	Nokia, Nokia Shanghai Bell
	UL/DL differentiation flab (1bit) and TM1 fallback bit for UL TM2 configured UE (1bit, not baseline but only when configured with UL TM2)

	Qualcomm
	A differentiation flag for the DL sDCI and UL sDCI only if their sizes are reasonably close. At this point, it is not clear whether aligning the sizes is reasonable.

	Samsung
	UL/DL differentiation flag (1 bit)



7 companies responded to this question of which summary is as below. 
· Support the insertion of sDCI/DCI flag into the baseline fields of UL sDCI format.
· 2 companies (Huawei, HiSilicon)
· Support the insertion of DL/UL differentiation flag into the baseline fields of UL sDCI format.
· Yes: 6 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Samsung)
· FFS: 1 companies (Qualcomm)
· Support the insertion of transmission scheme flag into the baseline fields of UL sDCI format for UL TM2.
· Yes: 3 companies (Ericsson, Nokia, NSB)
The upper two bullets are merged into the proposal 3 and 4. It seems that more discussion is needed for the third bullet considering the decision on other related topics (e.g., whether to support robust transmission scheme in UL TM2 for sPUSCH, the size of sDCI). The following proposal is made based on the summary above.
Proposal 15: FFS whether to insert 1-bit differentiation flag between robust and TM-dependent transmission scheme into the baseline fields of UL sDCI format for UL TM2.

Q7: Please provide your view on the size of the following UL sDCI fields.
· Fields related to IFDMA-based DMRSCyclic Shift Field mapping table for DMRS
	Company
	Views

	Ericsson
	Fields are already existing for this. However, they can be renamed depending on the design chosen for UL DMRS for sTTI.
We propose that
· the field “Cyclic Shift Field mapping table” becomes a “RPF value” field (1 bit) at least for slot TTI and maybe for 2/3os TTI if RPF 1 is supported for it.
· The field “Cyclic shift for DMRS and OCC index and IFDMA configuration” becomes a field for cyclic shift for DMRS and IFDM configuration and is reduced to 1 bit.

	Huawei, HiSilicon
	The existing field(s) can be baseline.
As to the field “Cyclic Shift Field mapping table for DMRS”, we feel the existing name seems better. Since if CDM DMRS pattern is used, then the legacy table should be used. 1 bit is enough.
Agree with Ericsson that “Cyclic shift for DMRS and OCC index and IFDMA configuration” should be changed to “Cyclic shift for DMRS and IFDMA configuration”. 2 bits should be supported to joint indicate CS and IFDMA.

	Nokia, Nokia Shanghai Bell
	Re-use / re-define the existing fields when applicable

	Qualcomm
	Yes. IFDMA-based UL DMRS with up two 2 combs is already supported for FD-MIMO. The same table can be reused. Also, when IFDMA-based DMRS is configured, a 1-bit field can be added in the UL sDCI formats for dynamic switch between the SC-FDM DMRS and IFDMA DMRS with RPF = 2.

	LG Electronics
	Reuse the existing fields.

	ZTE, Sanechips
	The existing fields can be reused.

	Samsung
	Yes



10 companies responded to this question of which summary is as below.
· The size of Cyclic Shift Field mapping table for DMRS is
· 1 bit: Ericsson, Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips, Samsung
The following proposal is made based on the summary above.
Proposal 16: The size of Cyclic Shift Field mapping table for DMRS field is 1 bit.

· Cyclic shift for DMRS and OCC index and IFDMA configuration
	Company
	Views

	Ericsson
	1 bit is sufficient (as written in Q6)

	Huawei, HiSilicon
	2 bit as in Q6.

	Nokia, Nokia Shanghai Bell
	This may depend on Q6 and other decisions.

	Qualcomm
	When IFDMA-based DMRS is configured, 1 bit is sufficient to dynamically switch between the SC-FDM DMRS and IFDMA DMRS with RPF = 2. The CS index, OCC index, and IFDMA configuration can be indicated via using a 3-bit field similar to the legacy LTE.

	LG Electronics
	2 or 3 bits for Cyclic shift for DMRS and OCC index and IFDMA comb
Additional 1 bit for IFDMA configuration

	ZTE, Sanechips
	Share with Qualcomm. 

	Samsung
	1 bit



10 companies responded to this question of which summary is as below.
· The size of Cyclic Shift for DMRS and OCC index and IFDMA configuration field is
· 1 bit: Ericsson, Samsung
· 2 bit: Huawei, HiSilicon, LGE
· 3 bits: Qualcomm, LGE, ZTE, Sanechips
· FFS: Nokia, NSB
The following proposal is made based on the summary above.
Proposal 17: The size of Cyclic Shift for DMRS and IFDMA configuration field in UL sDCI format is down-selected among [1, 2, 3] bit(s). Note that Cyclic Shift for DMRS and OCC index and IFDMA configuration field in the baseline UL sDCI format is replaced with Cyclic Shift for DMRS and IFDMA configuration field considering that OCC is not applied to DMRS for sPUSCH.

· A-CSI request
	Company
	Views

	Ericsson
	Up to 3 bits (assuming aperiodic CSI reporting is supported)

	Huawei, HiSilicon
	Up to 3 bits as agreed from email discussion.

	Nokia, Nokia Shanghai Bell
	Up to 3 bits

	Qualcomm
	Up to 3 bits as already agreed to be supported.

	LG Electronics
	Up to 3 bits

	ZTE, Sanechips
	Up to 3 bits

	Samsung
	3 bits



10 companies responded to this question of which summary is as below.
· The size of A-CSI request field in UL sDCI format is
· Up to 3 bits: 9 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips)
· 3 bits: 1 company (Samsung)
The following proposal is made based on the summary above.
Proposal 18: The size of A-CSI request field in UL sDCI format is up to 3 bits.

· DAI
	Company
	Views

	Ericsson
	The DAI field for TDD UL/DL configuration 5 is problematic. More than 4 DL sTTIs expect HARQ feedback in the UL sTTIs of TDD UL/DL configuration 5. So, for an unambiguous bundling functionality, more than 2 bits would be needed for the DAI field for this particular UL/DL configuration.

	Huawei, HiSilicon
	Up to 2 bits as legacy. Similar scheme in legacy LTE can be reused for UL/DL configuration 5.

	Nokia, Nokia Shanghai Bell
	Up to 2 bits

	Qualcomm
	Up to 2 bits.

	LG Electronics
	Up to 2 bits

	ZTE, Sanechips
	Up to 2 bits

	Samsung
	Similar to DL, DAI should be increased, e.g. to 3 bits.



10 companies responded to this question of which summary is as below.
· The size of DAI field in DL sDCI format is
· More than 2 bits: 2 companies (Ericsson, Samsung)
· Up to 2 bits: 8 companies (Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips)
The following proposal is made based on the summary above.
Proposal 19: The size of DAI field in UL sDCI format is 2 bits.

· HARQ process ID
	Company
	Views

	Ericsson
	4 bits for all TTI lengths and processing timing.

	Huawei, HiSilicon
	4 bits.

	Nokia, Nokia Shanghai Bell
	4bit
It will be a direct consequence of the number of supported HARQ processes for sTTI, where we support 16 processes for sPDSCH & sPUSCH independently of the sTTI combination configuration.

	Qualcomm
	The same as our response to Question 3.

	LG Electronics
	4 bits

	ZTE, Sanechips
	4 bits for all cases

	Motorola Mobility, Lenovo
	4 bits

	Samsung
	4 bits



12 companies responded to this question of which summary is as below.
· The size of HARQ process ID field in UL sDCI format is
· 4 bits: 11 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips, Motorola, Lenovo, Samsung)
·   bits in FS1 if the timeline is n+k, depending on TDD configuration in FS2: 1 company (Qualcomm)
The following proposal is made based on the summary above.
Proposal 20: The size of HARQ process ID field in UL sDCI format is 4 bits.

· If any UL sDCI field of which the size is needed to be determined is not listed above, please list it with corresponding bit size.
	Company
	Views

	Ericsson
	According to the agreements from RAN1#90bis, the number of bits for resource allocation is reduced compared to 1ms TTI.
-	the number of bits for RA type 0should be: 5,7,8,9 for system bandwidth of 5, 10, 15, 20MHz respectively.

	Huawei, HiSilicon
	Agree with Ericsson. But as discussed in the email discussion on remaining issues for sPDSCH/sPUSCH, it seems the scheduling needs some further discussion. Then the number of bits may be changed.



3 companies responded to this question of which summary is as below.
· The size of RA field in UL sDCI format is as below.
	          Bandwidth
RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	5 bits
	7 bits
	8 bits
	9 bits


· 3 companies (Ericsson, Huawei, HiSilicon)
The following proposal is made based on the summary above.
Proposal 21: The size of RA field in UL sDCI format is as below.
	Bandwidth
RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	5 bits
	7 bits
	8 bits
	9 bits



Q8: Is there any other aspect that you would like to share on UL sDCI format?
	Company
	Views

	
	

	
	

	
	




Common issues for DL and UL sDCI format:
Following agreements were made in RAN1 #90bis meeting [1], which are related to the DL and UL sDCI format.
	Agreement:
· 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.
Agreement:
· The bit size of UL/DL flag of UL/DL sDCI format (if agreed to be inserted into the baseline UL/DL sDCI format) is 1 bit.
Agreement:
· For UL TM1, a single sDCI format is defined. The bit fields of the legacy DCI format 0 are used as baseline
· FFS which bit fields are removed, and which bit fields that need to be added
Agreement:
· UL TM-dependent sDCI format is defined in TM2. The bit fields of the legacy DCI format 4 are used as baseline
· FFS which bit fields are removed, and which bit fields that need to be added



Q9: Regarding the size alignment among sDCI formats for UL/DL and robust (if supported)/TM-dependent transmission scheme, which option do you prefer? (X=Y means that the bit size of X and Y are the same.)
· Option 1:A=B=C=D
· Option 2: A=B,C=D
· Option 3: B=D
· Option 4: A=C
· Option 5: None of the above (please provide your proposal if you choose this option)
Notation:
· A=sDCI format for robust transmission scheme for DL TM1,2,3,4,6,8,9,10
· B= sDCI format for TM-dependent transmission scheme for DL TM1,2,3,4,6,8,9,10
· C=sDCI format for UL TM1 and for robust transmission scheme for UL TM2
· D =sDCI format for TM-dependent transmission scheme for UL TM2
	Company
	Views

	Ericsson
	Option 1 for efficient usage of the only 6 blind decodes available per sTTI (otherwise they have to be split over those different sDCI formats/sizes).

	Huawei, HiSilicon
	For simplicity and to reduce the blind decodes, we slightly prefer to align the sDCI size for all cases. But need to further check the possible sDCI bits for each sDCI and see the pros and cons.
In addition, in our understanding, we may not need the robust transmission scheme, can fallback to 1ms DCI if needed.

	Nokia, Nokia Shanghai Bell
	Option 1
i.e. UE monitoring for a single sDCI size only

	Qualcomm
	Option 5. We do not see a benefit in supporting the fallback operation to a robust sDCI format since the fallback is understood to be a rare event. In our view, it is sufficient to align the sizes of the base DL and base UL sDCI formats.

	LG Electronics
	Option 1. Actually, we first need to determine the definite size of sDCI format before making a decision on this. However, we basically support to align the size of sDCI format for all cases due to the limitation on the number of blind decodes per sTTI.

	ZTE, Sanechips
	Slightly prefer Option 4. We should keep the size of fallback sDCI as small as possible, to keep the fallback sDCI itself be robust.

	Motorola Mobility, Lenovo
	Given the agreements on resource allocation and using one-codeword for UL and DL, having a single sDCI size may be feasible assunimg a reasonable padding size (e.g., less than 5 bits). We prefer to discuss such potential alignment once the sDCI fields are finalized.

	Samsung
	We do not support fallback mode with sTTI.
Then, we support Option 3.
Even in case that fallback mode with sTTI is supported, Option 3 can be supported.
If we use Option 1, we don’t see any benefit of introducing fallback mode, which is not robust any more or which does not help to reduce the blind decoding.



12 companies responded to this question of which summary is as below.
· Regarding the size alignment among sDCI formats for UL/DL and robust (if supported)/TM-dependent transmission scheme,
· Option 1: 6 companies (Ericsson, Huawei, HiSilicon, Nokia, NSB, LGE)
· Option 3: 1 company (Samsung)
· Option 5: 1 company (Qualcomm)
· FFS: 2 companies (Motorola, Lenovo)
The following proposal is made based on the summary above.
Proposal 22: If a UE is configured with UL TM1 for sTTI operation for a serving cell, the size of DL sDCI format for robust transmission scheme (if supported), DL sDCI format for TM-dependent transmission scheme, and UL sDCI format for TM1 are aligned.
Proposal 23: If a UE is configured with UL TM2 for sTTI operation for a serving cell, the size of DL sDCI format for robust transmission scheme (if supported), UL sDCI format for robust transmission scheme (if supported) in TM2, DL sDCI format for TM-dependent transmission scheme, and UL sDCI format for TM-dependent transmission scheme in TM2 are aligned.

Others:
Q10: Please provide your view on the necessity of L1 signaling for activation/de-activation of sTTI operation. If then, please provide a complete solution to support it. (e.g., duration of activation/de-activation, whether to support a separate sDCI format for it, etc.)
	Company
	Views

	Ericsson
	This is not strictly needed for the feature to work. In addition, this is not fully aligned with the main purpose of the WI which is to reduce latency. If sTTI is configured to a UE, the lowest latency is achieved only if the UE is monitoring sPDCCH in every sTTI.

	Huawei, HiSilicon
	We slightly prefer to support the activation/de-activation by L1 signaling. The indication could be in sDCI2 and bitmap manner can be considered. Up to 6bits can be considered.

	Nokia, Nokia Shanghai Bell
	If the only purpose of sDCI2 would be the activation/de-activation of sTTI then the purpose of 2-stage type of scheduling would be lost. We would prefer to specify some further enhanced solutions including e.g. indication of used PDSCH resources and dynamic adjustment of the sUSS which would bring more benefits to the sTTI operation than just PHY activation/de-activation of sTTI operation.
Considering the time left in this WI, we believe that this is not the highest priority to specify here (and as noted by Ericsson not required).

	Qualcomm
	Supporting the L1 indication is useful for (1) improving the UE’s power consumption by fast de-activation, and (2) reducing the latency by fast activation.
The sTTI activation/deactivation signaling can be sent for each given CC if the CC is activated, i.e., the UE monitors PDCCH on that CC. A 1-bit information field should be considered for sTTI activation (1) or de-activation (0).
The signaling can be enabled via a new DCI format with the same size as the DCI format 1A. Note that format 1A allows for initiating the random access procedure by PDCCH if CRC is scrambled by C-RNTI, and some fields are set in a specified manner. The same approach can be used for sTTI activation/de-activation. Instead of setting the “remaining bits in format 1A to 1” as needed for initializing the random access, they can all be set to 0. In addition to CRC, this approach can reduce the FAR during the pruning by distinguishing between the command for initializing the random access procedure and sTTI activation/de-activation.

	LG Electronics
	No. It seems that this is low priority compared to other issues.

	ZTE, Sanechips
	Not necessary. Activation/de-activation of sTTI operation can be similar realized by RAN2 DRX or SPS.

	Motorola Mobility, Lenovo
	Not required. L1 de-activation increases the latency.

	Samsung
	No support of L1 signaling for activation/de-activation of sTTI operation.



12 companies responded to this question of which summary is as below.
· Support of L1 signaling for activation/de-activation of sTTI operation.
· Yes: 3 companies (Huawei, HiSilicon, Qualcomm)
· No: 9 companies (Ericsson, Nokia, NSB, LGE, ZTE, Sanechips, Motorola, Lenovo, Samsung)
The following proposal is made based on the summary above.
Proposal 24: L1 signaling for activation/de-activation of sTTI operatoin is not supported in this WI.

Q11: Do you agree that multi-sTTI scheduling is supported in this WI? If then, please provide a complete solution to support it. (e.g., fields to be inserted/changed, and bit size of corresponding fields, etc.)
	Company
	Views

	Ericsson
	This is also not strictly needed for the feature to work. Nevertheless, if time permits, we are in favor of supporting multi-sTTI scheduling in this WI. Multi-sTTI scheduling can be widely based on the single sTTI DCI.
All fields of single TTI DCI are included in the multi- sTTIDCI. 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 sTTIin the multi- sTTIDCI.
· All other fields are present only once. Most of them are common for all scheduled sTTI. Only the HARQ process number for a scheduled sTTIis computed differently for each scheduled sTTIbased on the HARQ process number included (only once) in the multi- sTTIDCI (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
	Agree. 
The sDCI supporting multi-sTTI scheduling can only be in PDCCH region to reduce the sPDCCH region overhead. All fields of single TTI DCI are included in the multi-sTTI DCI with potential changes as below:
· RV is 2bits, which is applied to all scheduled sTTIs. Some enhanced mapping rule can be considered. 
· The number of scheduled sTTI is 3bit.
NDI field is associated with each sTTI, the size depends on configured maximum scheduled sTTI number.

	Nokia, Nokia Shanghai Bell
	No.
Multi-sTTI scheduling is not required for the sTTI operation and therefore should not be specified (at least in this release).
Moreover, as noted earlier we think that multi-sTTI scheduling may only have benefits for initial subslot sPUSCH transmission, but not otherwise and therefore think that the room for multi-sTTI scheduled operation is rather small. The additional delay (which should be highest priority) introduced by multi-sTTI scheduling (at least in case of re-transmissions) does not offset the sDCI overhead savings.

	Qualcomm
	We agree that the support for multi-sTTI scheduling is desirable, however, given that all the design details should be decided, and the remaining time of the WI, we prefer not to support it in Rel. 15.

	LG Electronics
	No. It seems that this is low priority compared to other issues.

	ZTE, Sanechips
	We slightly prefer not to introduce multi-sTTI scheduling since it is not the essential feature of this WI and we only have one meeting left. Even it is supported, we agree with Huawei that the sDCI for multi-sTTI scheduling can only be in PDCCH region.

	Motorola Mobility, Lenovo
	We think this is a useful feature to reduce the control and potentially RS overhead, however, given the limited time, it may be given low priority.

	Samsung
	Due to time limitation, we do not support this feature in Rel-15. It can be considered in Rel-16.



12 companies responded to this question of which summary is as below.
· Support of multi-sTTI scheduling in this WI.
· Yes: 3 companies (Ericsson, Huawei, HiSilicon)
· No: 9 companies (Nokia, NSB, Qualcomm, LGE, ZTE, Sanechips, Motorola, Lenovo, Samsung)
The following proposal is made based on the summary above.
Proposal 25: Multi-sTTI scheduling is not supported in this WI.

Q12: Is there any other aspect which is not mentioned above and you would like to share on sDCI formats?
	Company
	Views

	
	

	
	

	
	



4. Conclusion
This contribution summarizes the email approval [90b-LTE-07] on details of sDCI formats and following proposals are made based on the majority view from the input given by companies.

[DL sDCI format related]
Proposal 1: SRS request field is removed from the baseline fields of DL sDCI format.
Proposal 2: Aperiodic ZP CSI-RS resource indicator for PDSCH RE mapping field is removed from the baseline fields of DL sDCI format.
Proposal 3: FFS whether to insert 1-bit sDCI/DCI flag into the baseline fields of DL and UL sDCI format.
Proposal 4: 1-bit DL/UL differentiation flag is inserted into the baseline fields of DL and UL sDCI format. Revisit if the gap between the final size of DL and UL sDCI format is more than X. FFS on X.
Proposal 5: FFS whether to insert 1-bit differentiation flag between robust and TM-dependent transmission scheme into the baseline fields of DL sDCI format.
Proposal 6: The size of DAI field in DL sDCI format is 2 bits.
Proposal 7: The size of MIMO-related field (e.g., TPMI information for precoding, precoding information) in DL sDCI format is the same as that in legacy LTE.
Proposal 8: The size of HARQ process field in DL sDCI format is 4 bits.
Proposal 9: FFS on the bit size (e.g., 1, 2, 3, 4 bits) of sPDCCH resource reuse field (if dynamic mechanism for the reuse of unused sPDCCH resource by explicit indication is agreed to be supported).
Proposal 10: The size of RA field in DL sDCI format is as below.
	Bandwidth
RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	4 bits
	8 bits
	6 bits
	8 bits

	Type 2
	6 bits
	6 bits
	8 bits
	9 bits


Proposal 11: The bit size of DMRS indication field of DL sDCI format is 1 bit.

[UL sDCI format related]
Proposal 12: SRS request field is removed from the baseline fields of UL sDCI format.
Proposal 13: Resource allocation type field is removed from the baseline fields of UL sDCI format.
Proposal 14: Multi-cluster flag is removed from the baseline fields of UL sDCI format.
Proposal 15: FFS whether to insert 1-bit differentiation flag between robust and TM-dependent transmission scheme into the baseline fields of UL sDCI format for UL TM2.
Proposal 16: The size of Cyclic Shift Field mapping table for DMRS field is 1 bit.
Proposal 17: The size of Cyclic Shift for DMRS and IFDMA configuration field in UL sDCI format is down-selected among [1, 2, 3] bit(s). Note that Cyclic Shift for DMRS and OCC index and IFDMA configuration field in the baseline UL sDCI format is replaced with Cyclic Shift for DMRS and IFDMA configuration field considering that OCC is not applied to DMRS for sPUSCH.
Proposal 18: The size of A-CSI request field in UL sDCI format is up to 3 bits.
Proposal 19: The size of DAI field in UL sDCI format is 2 bits.
Proposal 20: The size of HARQ process ID field in UL sDCI format is 4 bits.
Proposal 21: The size of RA field in UL sDCI format is as below.
	Bandwidth
RA type
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Type 0
	5 bits
	7 bits
	8 bits
	9 bits


Proposal 22: If a UE is configured with UL TM1 for sTTI operation for a serving cell, the size of DL sDCI format for robust transmission scheme (if supported), DL sDCI format for TM-dependent transmission scheme, and UL sDCI format for TM1 are aligned.
Proposal 23: If a UE is configured with UL TM2 for sTTI operation for a serving cell, the size of DL sDCI format for robust transmission scheme (if supported), UL sDCI format for robust transmission scheme (if supported) in TM2, DL sDCI format for TM-dependent transmission scheme, and UL sDCI format for TM-dependent transmission scheme in TM2 are aligned.

[Others]
Proposal 24: L1 signaling for activation/de-activation of sTTI operatoin is not supported in this WI.
Proposal 25: Multi-sTTI scheduling is not supported in this WI.
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