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Introduction
The objective of this email approval is to agree on the proposals in section 2, related to sPDSCH/sPUSCH design and UCI mapping on sPUSCH. In addition, the questions are listed in section 3 to collect the views of companies on the remaining issues related to sPDSCH/sPUSCH design and UCI mapping on sPUSCH. 
The document provides a summary of the discussion, where the approved agreements are provided in section 2.1 for reference, summary of views on proposed agreements is provided in section 2.2 and summary of views on questions is provided in section 3. Proposals based on inputs in section 2 and section 3 are also provided after each proposed agreement or question.
Proposed agreements
Approved agreements
The following proposed agreements have been approved in email approval [90b-LTE-13].
Proposed agreement 8
For 4-layer 2/3OS sPDSCH, the baseline DMRS pattern is as the figure below. FFS the collision with CRS and CSI-RS.
[image: cid:image001.png@01D35953.D0D73A00]
Proposed agreement 9
For 4-layer 1-slot sPDSCH, the baseline DMRS pattern is as the figure below. FFS the collision with CRS and CSI-RS.
[image: cid:image002.png@01D35953.D0D73A00]

Proposed agreement 4:
For sPDSCH/sPUSCH scheduling:
· [bookmark: _GoBack]The resource allocation signalling for sPDSCH and sPUSCH is system bandwidth dependent.
· Every RB in the system bandwidth can be scheduled in DL assignment of sPDSCH.

Proposed agreement X:  
The subframe type (MBSFN and non-MBSFN) dependent TM configuration supported. FFS on CSI reporting on the configured TM.
· Note: The configured processing timeline and the maximum TA are applicable to both TMs configured for MBSFN and non-MBSFN subframes.

Proposed agreement X1:
In case there is one RB remaining for 1-slot sPDSCH within an sPRG, the DMRS-based sPDSCH is not mapped to that single RB.

Discussion on proposed agreements

The following agreements are proposed to be achieved. For each agreement, please provide your opinion (yes or no). 
Proposed agreement 1:
For sPDSCH transmission, a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 7.1-5 in TS 36.213 are supported.
	Company
	Views

	Ericsson
	Agree. If a robust scheme is supported only on legacy, latency becomes large each time the UE fallbacks to the fallback transmissions scheme upon RRC reconfiguration. This fallback is especially important for URLLC UEs. UEs can have both eMBB and URLLC traffic. The TM dependent tx scheme can be configured for serving as efficiently as possible the eMBB traffic while the fallback scheme provides robustness to meet more easily the more stringent BLER requirement of URLLC traffic.

	Nokia, NSB
	Yes

	LGE
	Yes

	ZTE, Sanechips
	Yes. 

	Qualcomm
	Disagree. The fallback to a robust transmission mode is supposed to be a rare event. Hence, there is no reason to optimize for this case. Since the sTTI capable UE should also monitor PDCCH, the fallback operation can be implemented via the legacy 1ms TTI.

	Samsung
	We do not agree. We would like to discuss about sDCI aspects: size of sDCI for TM-dependent scheme and for robust scheme.
1) If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the same,
· There is no gain by having robust scheme because this robust scheme cannot be used during RRC reconfiguration period.
2) If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the different,
· A UE needs to blind decode two kinds of sDCIs, which results in increasing blind decoding.
In this matter, we think the robut transmission scheme should be discussed again.

	Huawei, HiSilicon
	We can be fine with this.
However, from our understanding, it would be better that only one transmission scheme is supported in each transmission modes. A UE can fall back to legacy TTI if robust transmission scheme is needed. 
This is because if more than one transmission scheme is supported, to limit the number of blind decodes, it is preferable to have a common sDCI format for both transmission schemes in the same TM. As a result, the payload sizes of sDCI for robust transmission scheme and advanced transmission scheme should be aligned to the larger one, which decrease the performance of PDCCH.



Summary of the views on proposed agreement 1:
10 companies responded to this question:
· 6 companies (Ericsson, Nokia/NSB, LGE, ZTE/Sanechips) prefer to have a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme.
· 4 companies (Qualcomm, Samsung, Huawei/HiSilicon) prefer to not have a robust transmission scheme for sPDSCH. 
The reason to have two transmission schemes including one robust scheme for each transmission mode is the latency in transmission fallback, and the reason to have only one transmission scheme for each transmission mode is the number of blind decoding. We may need to further discuss this after the size of sDCI formats are determined. Based on the inputs, the following proposal is made:
Proposal 1: For configured transmission mode of sPDSCH, down-select between two options:
· Option 1: A transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 7.1-5 in TS 36.213 are supported.
· The transmission scheme is indicated by a fallback scheme flag in sDCI.
· Option 2: Only a transmission schemes corresponding to the configured transmission mode is supported.

Proposed agreement 2: 
For sPUSCH transmission, a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 8-3 in TS 36.213 are supported.
	Company
	Views

	Ericsson
	Agree. If robust scheme is supported only on legacy, latency becomes large each time the  UE fallbacks to the fallback transmissions scheme upon RRC reconfiguration. 

	Nokia, NSB
	Yes

	LGE
	Yes

	ZTE, Sanechips
	Yes. 

	Qualcomm
	Disagree, for the same reason as mentioned in our response to Proposed agreement 1.

	Samsung
	We do not agree. Due to the same reason of proposed agreement 1, we think the robut transmission scheme should be discussed again.

	Huawei, HiSilicon
	We can be fine with this.
However, from our understanding, it would be better that only one transmission scheme is supported in each transmission modes. A UE can fall back to legacy TTI if robust transmission scheme is needed. 
This is because if more than one transmission scheme is supported, to limit the number of blind decodes, it is preferable to have a common sDCI format for both transmission schemes in the same TM. As a result, the payload sizes of sDCI for robust transmission scheme and advanced transmission scheme should be aligned to the larger one, which decrease the performance of PDCCH.



Summary of the views on proposed agreement 2:
10 companies responded to this question:
· 6 companies (Ericsson, Nokia/NSB, LGE, ZTE/Sanechips) prefer to have a transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme.
· 4 companies (Qualcomm, Samsung, Huawei/HiSilicon) prefer to not have a robust transmission scheme for sPDSCH. 
The reason to have two transmission schemes including one robust scheme for each transmission mode is the latency in transmission fallback, and the reason to have only one transmission scheme for each transmission mode is the number of blind decoding. We may need to further discuss this after the size of sDCI formats are determined. Based on the inputs, the following proposal is made:
Proposal 2: For configured transmission mode of sPUSCH, down-select between two options:
· Option 1: A transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 8-3 in TS 36.213 are supported.
· The transmission scheme is indicated by a fallback scheme flag in sDCI.
· Option 2: Only a transmission schemes corresponding to the configured transmission mode is supported.

Proposed agreement 3:
The used resource allocation type for sPDSCH is RRC configured between: 
· RRC configuration of a single RA type
· Dynamically switching between RA type 0 and 2

	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Yes

	LGE
	Disagree. It’s unclear on how a UE can detect sDCI if dynamic switching between RA type 0 and 2 is supported, since the number of RA bits for type 0 and 2 is different. 

	ZTE, Sanechips
	We slightly prefer not supporting  dynamic switching between RA type 0 and 2. The sDCI field for RA should appendix to the same for type 0 and 2, and need another 1-bit flag to distinguish. This would loss our original intention to reduce the sDCI overhead by increasing the granularity. 

	Qualcomm
	Disagree. We prefer the RAT indication to be done by RRC.  

	Samsung
	Agree. But we more prefer to have only one option between two bullets.

	Huawei, HiSilicon
	Disagree. We prefer the resource allocation type is RRC configured with a single RA type, since the motivation of supporting dynamically RA type switching is not clear.
The dynamically swithching can be achieved by
Option 1. Dynamically PDCCH format swithching, as PDCCH format 1 and 1a
Option 2. 1 bit indicator in DCI
Both of these options have severe defects. In option 1, the number of blind decoding is increased, while in option 2, since the bits number of these two type need to be aligned, the payload size can not be reduced by using RA type 2, which make the switching meaningless. 



Summary of the views on proposed agreement 3:
10 companies responded to this question:
· 3 companies (Ericsson, Nokia/NSB) agree to support RRC configuration between RRC configuration of RA type and dynamic switching.
· 6 companies (LGE, ZTE/Sanechips, Qualcomm, Huawei/HiSilicon) prefer to only support RRC configuration between RA types.
· 1 company (Samsung) prefer to down-select between RRC configuration and dynamic switching. 
The concerns on dynamic switching between RA types include sDCI payload size, no motivation to support dynamic switching. Therefore, based on majority view, the following is proposed:
Proposal 3: A single resource allocation type for sPDSCH is RRC configured.

On the scheduling of sPDSCH/sPUSCH, there can be two options:
· Option 1: Every RB in the system bandwidth can be scheduled in DL assignment of sPDSCH or UL grant of sPUSCH.
· Option 2: Only the RBs that are high layer configured can be scheduled in DL assignment of sPDSCH or UL grant of sPUSCH.
As in online discussions on resource allocations and scheduling range/starting granularities, the common understanding is option 1, therefore, the following agreement is proposed:
Proposed agreement 4:
For sPDSCH/sPUSCH scheduling:
· The resource allocation signalling for sPDSCH and sPUSCH is system bandwidth dependent.
· Every RB in the system bandwidth can be scheduled in DL assignment of sPDSCH or UL grant of sPUSCH.
	Company
	Views

	Ericsson
	Not sure what this means. If it means what Klaus is suggesting “The resource allocation signalling for sPDSCH and sPUSCH is system bandwidth dependent.”, then we are fine with it.

	Nokia, NSB
	Yes

	LGE
	Is it correct understanding that every RB can be scheduled but for 2/3-OS DMRS-based sPDSCH, in case there is one RB remaining within an sPRG, sPDSCH will not be mapped to the single RB (according to the agreement in RAN1#90bis)? 
What about the agreement on sPUSCH (i.e., Only multiple of the sRBGs size can be allocated to sPUSCH)? The intention of this proposed agreement is unclearto us. 

	ZTE, Sanechips
	Yes

	Qualcomm
	Yes. However, note that the DMRS based sPDSCH cannot be mapped to a single RB within an sPRG. In that sense, the proposal should be revised.

	Samsung
	Agree with Ericsson.

	Huawei, HiSilicon
	Agree.



Proposed agreement 5:
The shift of the baseline DMRS pattern for sPDSCH is not applied for MBSFN subframes.
	Company
	Views

	Ericsson
	Agree with the revised wording, i.e. “The shift of the baseline DMRS pattern for sPDSCH is not applied for MBSFN subframes”

	Nokia, NSB
	Yes

	LGE
	Yes.

	ZTE, Sanechips
	Yes

	Qualcomm
	Disagree. The shift of the baseline DMRS pattern for sPDSCH is not applied for MBSFN subframes when CSI-RS is not configured. If the CSI-RS is configured, the shifted DMRS pattern should be used such that it allows for some of the CSI-RS patterns to be configured. 

	Samsung
	Agree with the revised wording.

	Huawei, HiSilicon
	Agree.


Summary of the views on proposed agreement 5:
10 companies responded to this question:
· 9 companies (Ericsson, Nokia/NSB, LGE, ZTE/Sanechips, Samsung, Huawei/HiSilicon) agree not apply DMRS shift for MBSFN subframes.
· 1 company (Qualcomm) prefer to apply the shift based on CSI-RS configuration. 
As we have agreed that the collision between DMRS and CSI-RS is handled by eNB configuration, and current agreed baseline DMRS patterns have no collision with some CSI-RS configurations (such as 4-port CSI-RS configurations 1 and 20 for subslot DMRS, and configurations 2 and 7 for slot DMRS), thus eNB configuration can avoid the collision between DMRS and CSI-RS now. In addition, considering that specifying different DMRS patterns for different combinations of CRS and CSI-RS configurations would be too complex. Therefore, based on majority view, the following is proposed:
Proposal 4: The shift of the baseline DMRS pattern for sPDSCH is not applied for MBSFN subframes.

Proposed agreement 6:
For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the HARQ-ACK is mapped from the end of the data symbol by puncturing sPUSCH data REs, and RI and PMI/CQI are mapped from the start of the data symbol in the order of RI first, PMI/CQI second, which are rate matched by sPUSCH data.
	Company
	Views

	Ericsson
	Note: more detailed analysis are included in the email thread.
We donot agree. In case of data placed after the DMRS, the HARQ-ACK is hit by the interference caused by the transient period of the following sTTI. HARQ-ACK should be prioritized over data. Therefore, HARQ-ACK should be mapped with an offset from the end of the data symbol to be protected from the transient period interference. 
The alternative solution mentioned in RAN1#90bis is to use a large HARQ beta offset value to compensate the interference impact. However, this solution introduces  up to 3.5dB data performance loss when comparing to the solution of mapping HARQ-ACK with an offset. See simulation results provided in section 4. The reason is that a static beta value configured through RRC needs to work for systems with varying HARQ payload and different MCS. When interference due to the transient period coming from the following sTTI exists, a large beta valuewhich is set for compensating power transient impact in one case becomes unnessary large in another case, thus causesloss on data performance.
Basically, a single beta value does not fit all (MCSs, HARQ bit payload) as soon as there is severe interference from the transient period of the following sTTIs.The only viable alternative to introducing an offset when mapping HARQ-ACK on sPUSCH is to revise the agreement of RRC configuration of the beta value and instead allowing a plurality sets of beta_offset values to be configured as it has been agreed for NR.  This way, the beta value can be set to the most appropriate value according to the HARQ payload, MCS and presence of transient period interference.

	Nokia, NSB
	Agree with the proposal. The effect of transients can be taken into account when setting the value for beta offset.

	LGE
	Agree. We have agreed the separate configuration of beta offset for sPUSCH, so the effect of transient period can be mitigated by configuring properly beta offset value. 

	ZTE, Sanechips
	Yes

	Qualcomm
	Disagree. Similar to the legacy LTE, it is needed to adopt a UCI mapping scheme that ensures a fixed starting location for the UCI components that should be rate-matched, i.e., RI and CQI. Hence, we propose to map RI starting from the bottom of the symbol, and CQI starting from the top of the symbol. The starting location of HARQ ACK/NAK is dependent on the number of resources needed for HARQ ACK/NAK and resources available in sPUSCH. If the sPUSCH resources excluding the resources needed for RI are sufficient for HARQ ACK/NAK, the starting position of HARQ ACK/NAK mapping is right after the last resource allocated to RI. Otherwise, ACK/NAK is given a higher priority, and can puncture RI resources as well. 
In summary, the RI is mapped to the resources starting from the bottom of the symbol, and CQI is mapped to the resources starting from the top of the symbol both with rate-matching. The starting position of resources allocated to HARQ ACK/NAK is flexible, and is dependent on the length of the HARQ ACK/NAK allocation, and the number of available REs within the sPUSCH allocation.

	Samsung
	Agree

	Huawei, HiSilicon
	Agree.


Summary of the views on proposed agreement 6:
10 companies responded to this question:
· 8 companies (Nokia/NSB, LGE, ZTE/Sanechips, Samsung, Huawei/HiSilicon) agree on the UCI mapping rule on 2/3-symbol sPUSCH with 1 data symbol in proposed agreement 6.
· 1 company (Ericssion) prefers a mapping offset for HARQ-ACK or dynamic HARQ offset indication.
· 1 company (Qualcomm) prefers to have fixed mapping positions for RI and CQI/PMI. 
The reason to agree the UCI mapping of proposed agreement 6 is that the HARQ offset has been agreed to be separated configured and eNB can configure it based on the impacts of interference. The reason to support mapping offset or dynamic indication of HARQ offset is to reduce interference or dynamic adjust the HARQ offset based on MCS used. The reason to have fixed mapping positions for RI and CQI/PMI is to reuse legacy behavior. To move forward, based on majority view, the following is proposed:
Proposal 5: For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the HARQ-ACK is mapped from the end of the data symbol by puncturing sPUSCH data REs, and RI and PMI/CQI are mapped from the start of the data symbol in the order of RI first, PMI/CQI second, which are rate matched by sPUSCH data.

Proposed agreement7:
For UCI mapping on 2/3-symbol sPUSCH with 2 data symbols, the HARQ-ACK is mapped from the end of the data symbol closest to DMRS symbol by puncturing sPUSCH data REs, the RI is mapped from the end of the other data symbol rate matched by sPUSCH data, and PMI/CQI are mapped from the start of the data symbols in the time first frequency second manner, which are rate matched by sPUSCH data.
	Company
	Views

	Ericsson
	We do not agree. In case of the two data symbols placed after DMRS, RI will be hit by the interference caused by the transient period of the following sTTI. For the same reason as for agreement 6, an offset is needed when mapping RI from the end of the data symbol.  

	Nokia, NSB
	Agree with the proposal. The effect of transients can be taken into account when setting the value for beta offset.

	LGE
	Agree.

	ZTE, Sanechips
	Yes

	Qualcomm
	Agree. This approach makes sure that the starting position of the RI and CQI are fixed (similar to the legacy LTE.) It should only be noted that since the DMRS sharing is adopted, the location of the HARQ ACK/NAK and RI will be determined depending on whether the DMRS is present in the current sTTI, is reused from the previous sTTI, or will be sent in the next sTTI.

	Samsung
	Agree

	Huawei, HiSilicon
	Agree.



Summary of the views on proposed agreement 7:
10 companies responded to this question:
· 9 companies (Nokia/NSB, LGE, ZTE/Sanechips, Samsung, Qualcomm, Huawei/HiSilicon) agree on the UCI mapping rule on 2/3-symbol sPUSCH with 2 data symbols in proposed agreement 7.
· 1 company (Ericssion) prefers a mapping offset for HARQ-ACK or dynamic HARQ offset indication.
The reason to agree the UCI mapping of proposed agreement 7 is that the HARQ offset has been agreed to be separated configured and eNB can configure it based on the impacts of interference. The reason to support mapping offset or dynamic indication of HARQ offset is to reduce interference or dynamic adjust the HARQ offset based on MCS used. To move forward, based on majority view, the following is proposed:
Proposal 6: For UCI mapping on 2/3-symbol sPUSCH with 2 data symbols, the HARQ-ACK is mapped from the end of the data symbol closest to DMRS symbol by puncturing sPUSCH data REs, the RI is mapped from the end of the other data symbol rate matched by sPUSCH data, and PMI/CQI are mapped from the start of the data symbols in the time first frequency second manner, which are rate matched by sPUSCH data.

Proposed agreement 8
For 4-layer 2/3OS sPDSCH, the baseline DMRS pattern is as the figure below. FFS the collision with CRS
[image: cid:image006.png@01D34CBA.2DD44370]
	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Yes

	LGE
	Agree.

	ZTE, Sanechips
	Agree

	Samsung
	Agree

	Huawei, HiSilicon
	Agree.


Proposed agreement 9
For 4-layer 1-slot sPDSCH, the baseline DMRS pattern is as the figure below. FFS the collision with CRS.
[image: ]

	Company
	Views

	Ericsson
	Agree

	Nokia, NSB
	Yes

	LGE
	Agree.

	ZTE, Sanechips
	Agree

	Qualcomm
	Agree.

	Samsung
	Agree

	Huawei, HiSilicon
	Agree.




Questions on remaining lists
Resource allocation for sPDSCH
	Related agreements related to resource allocation for sPDSCH in RAN1#90bis:

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

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

	5 MHz
	10 MHz
	15 MHz
	20 MHz

	6
	6
	12
	12



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

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

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	 sRBG size 
	4
	6
	4
	4

	Starting point granularity
	2
	6
	4
	4



Agreement
The used resource allocation type is not dependent on transmission mode




Question 0A: How to determine the resource indication value for resource allocation type 2 of sPDSCH?
	Company
	Views

	Ericsson
	
[image: ]


where resource allocation and starting position granularity are denoted by Gr and Gs, respectively. The number of allocated PRBs is x*Gr and the starting PRB index is .Similar equation can be adapted for the sPUSCH type 0. 

	Nokia, NSB
	For the cases (10-20MHz) where start and length is of the same granularity, the RIV values is the same as in legacy. For 5MHz, the RIV operates with 4RB granularity and one additional bit indicates the starting position, first or third RB within the first 4RB RBG. 

	ZTE, Sanechips
	For 5MHz, the following RIV design can be considered.



















where ,. is the resource allocation ranularity. The starting PRB index is （=0,/2，，3/2，2……. L is the number of allocated PRBs,=,2……）

	Qualcomm
	As already agreed, we have that:
Agreement:
For resource allocation in:
DL: The last sRBG is increased to cover the system bandwidth. 
UL: Only multiples of the sRBGs size can be allocated to sPUSCH.
However, the current formulation of RAT2 in the draft spec. does not allow for allocating all RBs to a user. The reason is that the sRBGs are defined starting from the starting point of the allocation. If the sRBGs are defined over the system bandwidth and assumed to be fixed, regardless of the starting position, this issue can be solved. For example, if an sRBG size is 4, and the starting position is RB #2, the first sRBG should not be defined starting from RB2. Instead, it should be assumed that only 2 of the RBs of the first sRBG can be allocated to a UE.

	Samsung
	We think that RAN1 needs more clear definition of sRBG and granularity of scheduling number of PRBs. Following the current LTE, RBG is not equal to the granularity of scheduling number of PRBs because the last RBG size may not be the same as the size of remaining RBGs.

	Huawei, HiSilicon
	To minimize the specification impact, the RIV formula should reuse that for PDCCH DCI format 1C for 10, 15, 20MHz bandwidth, and a modify slightly for 5MHz as

if  then


else 





where ,  and . Here, 


 1 and shall not exceed .



If , , the formula draws back to legacy one; 




elseif  and , denote the number of RIV bits is N, the front N-1 bits is a resource allocation for  and as 15 and 20MHz bandwidth, while the last one bit indicates 2 PRB offset of the starting point.


Summary of the views on question 0A:
10 companies responded to this question:
· 6 companies (Nokia/NSB, ZTE/Sanechips, Huawei/HiSilicon) thinks that for 10, 15, 20 MHz bandwidth, the legacy RIV formula can be reused.
· 1 company (Ericsson) proposed new equations for all bandwidth.
· 2 company (Qualcomm, LGE) thinks that the sRBG should be firstly clarified.
As the starting position and scheduling length are of the same granularity for 10, 15 and 20 MHz bandwidth, based on majority view, the following proposal is made:
Proposal 7: The legacy RIV formula is reused for 10, 15 and 20 MHz bandwidth. FFS the RIV formula for 5 MHz bandwidth.
DL DMRS pattern

	Related agreements related to DL DMRS in RAN1#90bis:

	Agreement:
Up to 4-layers is supported for 2/3os sPDSCH. The DMRS pattern is defined over two RB, mapped over 4 sub-carriers (see figure below for up to 2-layers). In case of 3 or 4-layer transmission, the UE is not expected to receive DMRS more than once over two consencutive 2/3os sTTIs.
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Agreement:
For 2/3-symbol sPDSCH, avioding collision between DMRS and CSI-RS can be handled by eNB configuration without spec impacts.

Agreement:
For DMRS of 2/3-symbol sPDSCH, the DMRS sharing across slots within a subframeis supported.

Agreement:
For DMRS of 2/3-symbol sPDSCH, the DMRS sharing among 3 consecutive sTTIs is not supported.

Agreement:
The time-domain position for DL DMRS of 3-symbol sPDSCH is placed in the first two symbols

Agreement:
For 1-slot DMRS based sPDSCH, up to 4 layers transmission is supported for TM 9/10 and up to 2 layers transmission is supported for TM 8.

Agreement:
For the first 1-slot sPDSCH in a subframe, one pair of DMRS are placed in OFDM symbol index #3 and #4, of slot 0.

Agreement:
For the second 1-slot sPDSCH in a subframe, one pair of DMRS are placed in OFDM symbols index #2 and #3, of slot 1.

Agreement:
For 1-slot sPDSCH, only a single pair of DMRS in time is supported.

Agreement:
For up to 2 layers transmission of 1-slot sPDSCH, the DMRS is placed on 3 subcarriers spaced by 4 subcarriers within an RB.

Agreement:
For DMRS of 1-slot sPDSCH, avoiding collision between DMRS and CSI-RS can be handled by eNB configuration without spec impacts.

Agreement:
For 4 layers transmission of 2/3os (if supported) and 1-slot DMRS-based sPDSCH, the pairs for 2 layers are repeated in frequency




Question 0: Which option is supported for the DMRS pattern with shift is applied?
· Option 1: The same shift of the DMRS is applied for all sTTIs within a non-MBSFN subframe
· Option 2: The same shift of the DMRS is applied only in sTTIs where the DMRS is colliding with CRS
· Option 3: The same shift of the DMRS is applied for all sTTIs for all subframes 
	Company
	Views

	Ericsson
	Option1  for slot TTI
In principle we are fine with option 1 for 2/3os TTI as well. But this also depends on the shifted DMRS pattern and what possibility it leaves in terms of CSI-RS configuration. So, to answer this question properly, question 1 needs to be sovled first. 

	Nokia, NSB
	Option 1 for subslot and slot TTI

	LGE 
	Option 1.

	ZTE, Sanechips
	Option 1 for slot TTI.
For subslot sTTI, we agree with Ericsson this deponds on Q1. 

	Qualcomm
	Neither one. The DMRS pattern, i.e., whether a shift is needed or not and which shift should be used, is a function of the presence of other RSs in that sTTI. In that sense, we prefer to distinguish between the MBSFN subframes and non-MBSFN subframes, the cases where CSI-RS is configured vs. when it is not configured, sTTIs where only CRS is present, and sTTIs where both CRS and CSI-RS are present.

	Samsung
	Option 1

	Huawei, HiSilicon
	Option 2, then the DMRS pattern only needs to consider the collision with CRS.



Summary of the views on question 0:
10 companies responded to this question:
· 4 companies (Nokia/NSB, LGE, Samsung) prefer option 1 for subslot and slot TTI.
· 3 companies (Ericsson, ZTE/Sanechips) prefer option 1 for slot TTI, and think the decision for subslot TTI depends on the shifted DMRS pattern.
· 1 company (Qualcomm) prefers the shift of DMRS should depends on the subframe types and CSI-RS configurations and presence of CRS.
· 2 companies (Huawei/HiSilicon) prefer option 2 for subslot and slot TTI.
To move forward, based on majority view, the following is proposed:
Proposal 8: For slot PDSCH, the same shift of the DMRS is applied for all sTTIs within a non-MBSFN subframe. FFS for subslot PDSCH.

Question 1: Based on the agreed baseline DMRS of 2/3-symbol sPDSCH/sPDCCH and 1-slot sPDCCH, what are the related DMRS patternsconsidering collision with CRS?

	Company
	Views

	Ericsson
	For CRS shifts 0, 1 and 2, we propose the following DMRS patterns for 2/3os sPDSCH.
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Note that this picture is changed after Nokia’s comment below: Here we have arranged the frequency direction vertically, and marked subcarrier indices to avoid any ambiguity. 
The figure uses increasing subcarrier index upwards, following e.g. Figure 6.2.2-1 in 36.211. Nokia’s pattern, however, seem to assume a increasing subcarrier index downwards, but then the port 9/10 ends up in the higher subcarrier index, which is not the same as the legacy convention.



	Nokia, NSB
	Not sure about the orientation of the Ericsson patterns – as v-shift 0 would result in k={0,3,6,9} for CRS which seems to be contracting here with the baseline pattern orientation of port 7 & 9 of the proposed agreement 8 (so maybe the v-shift0 & 2 patterns are turned).
Anyhow, in case we do not optimize for CSI-RS placement (based on the decision taken by RAN1) and shift only the colliding Res (but no Res otherwise) – the following patterns should be applied (orientation as in 36.211 in terms of k):
[image: ]
We might need further discussions if we also shift to enable better CSI-RS multiplexing for v-shift=1 (and thereby change the previous RAN1 agreement on not shifting for CSI-RS).


	LGE
	Same as Nokia.

	ZTE, Sanechips
	We propose the following DMRS patterns for 2/3os sPDSCH.
[image: ]

	Qualcomm
	We answer this question for cases when only CRS is present, when only CSI-RS is present, and when both are present over a given sTTI, and separately for MBSFN and non-MBSFN subframes.
We consider the following patterns:
· Pattern B is used for CRS with shift 0.
· Pattern C is used for CRS with shift 1.
· Pattern D is used for CRS with shift 2.
· Pattern E is used for only sTTI5 when CRS with shift1 is present and when CSI-RS is configured.
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Also, note that these patterns are devised in order to reduce the amount of extrapolation at the edges, while distributing the pairs evenly across the 2 RBs to the extent possible.
Based on these patterns, we can consider the following cases:
3) Non-MBSFN subframes if CSI-RS is not configured:
· For sTTIs with no CRS collision, the base pattern (pattern A) should be used.
· For sTTIs with CRS collision, one of the pattern B, C, or D should be used based on the shift used for CRS.
4) Non-MBSFN subframes if CSI-RS is configured:
· For sTTI5, pattern B can be used for shift0, pattern E can be used for shift1 and pattern D can be used for shift 2. A figure is shown below. With this approach, regardless of which CRS shift is configured, it is guaranteed that there is always one 4-port CSI-RS can be accommodated.
[image: ]
· For sTTIs with CRS and DMRS collision, i.e., sTTI0 for CFI = 0, sTTI1 for CFI = 0 and 3, and sTTI3, pattern B, C, or D can ce used based on the CRS shift.
· For sTTI 2 and 4, pattern B can be used, which allows for accommodating CSI-RS as shown below. One 4-port CSI-RS in sTTI2 and two 4-port CSI-RS in sTTI4 can be allowed.
Then, oervall, in non-MBSFN subframes where CSI-RS is configured, four 4-port CSI-RS can be managed. 
[image: ]

5) MBSFN subframes where CSI-RS is not present:
· The base pattern should be used.
6) MBSFN subframe where CSI-RS is present:
· For sTTI 2, 4 and 5, pattern B can be used which again allows for configuring 4 4-port CSI-RS.
In all other sTTIs, the base pattern should be used.

	Huawei, HiSilicon
	In our understanding, if DMRS shifted is only applied in sTTI containing CRS, then there’s no need to consider the collision with CSI-RS.
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Summary of the views on question 1:
9 companies responded to this question:
· 2 companies (Nokia/NSB) mentioned whether to optimize for CSI-RS placement.
· 1 company (Qualcomm) mentioned that the DMRS pattern should consider CRS, CSI-RS and subframe type (MBSFN or non-MBSFN).
· 8 companies (Ericsson, Nokia/NSB, ZTE/Sanechips, Qualcomm, Huawei/HiSilicon) proposed different DMRS pattern considering the collision with other RS.
As the proposed DMRS patterns are still very diverse, the shifted DMRS needs further study:
Observation 1: For 2/3-OS PDSCH, the shifted DMRS pattern needs further study.

Question 2: Based on the agreed baseline DMRS of 1-slot sPDSCH, what are the related DMRS patterns considering collision with CRS?

	Company
	Views

	Ericsson
	For CRS shifts 0, 1 and 2, we propose the following DMRS patterns for slot sPDSCH.
[image: ]
Note that this picture is changed after Nokia’s comment below: Here we have arranged the frequency direction vertically, and marked subcarrier indices to avoid any ambiguity. 
The figure uses increasing subcarrier index upwards, following e.g. Figure 6.2.2-1 in 36.211. Nokia’s pattern, however, seem to assume a increasing subcarrier index downwards, but then the port 9/10 ends up in the higher subcarrier index, which is not the same as the legacy convention.

	Nokia, NSB
	Basically we agree with the Ericsson pattern – but in order to make sure we understand the frequency axis correctly (+90 or -90 rotation in the specs) – we redraw the patterns with & without v-shift in the same orientation as shown in 36.211 Sec. 6.10.X
[image: ]

Which would mean in terms of 36.211 notation: 
Port 7/8 – v-shift=0: k={1,5,10}+NSC*nPRB
Port 9/10 – v-shift=0: k={2,7,11}+ NSC*nPRB
Port 7/8 – v-shift=1: k={0,5,9}+NSC*nPRB
Port 9/10 – v-shift=1: k={2,6,11}+ NSC*nPRB
Port 7/8 – v-shift=2: k={0,4,9}+NSC*nPRB
Port 9/10 – v-shift=2: k={1,6,10}+ NSC*nPRB


	LGE
	Same as Nokia.

	ZTE, Sanechips
	Share with Nokia

	Qualcomm
	We consider the following patterns:
[image: ]
Also, the following cases can be considered:
1) CSI-RS is not present in the subframe:
· For slot0, one of the shifted patterns associated with the CRS shift should be used.
· For slot1, the base pattern should be used.
2) CSI-RS is present in the subframe:
· For slot0, one of the shifted patterns associated with the CRS shift should be used.
· For slot1, use the same pattern as used for slot0. As shown in the figures below, any of the shifted patterns in this case will allow for configuring two 4-port CSI-RS. So, it does not matter which one to use. Hence, it is reasonable to use the same pattern as used in slot0.
[image: ] [image: ]
Note that which this approach, four 4-port CSI-RS can be accommodated in a subframe.



Summary of the views on question 2:
7 companies responded to this question:
· 5 companies (Nokia/NSB, LGE, ZTE/Sanechips) agree the same DMRS pattern.
· 2 companies (Ericsson, Qualcomm) agree on a DMRS pattern that have opposite order of placement of ports 7/8 and 9/10 considering the collision with CRS.
Based on the majority view:
Proposal 9: For 1-slot PDSCH, the shifted DMRS pattern is as below considering collision with CRS:
[image: ]

Transmission modes configuration and fallback for DL DMRS
	Related agreements related to TM in RAN1#90bis:

	Agreement:
DL transmission modes for sTTI and 1ms TTI are configured independently.
- NOTE: This does not require sTTI specific CSI reporting




Question 3: How to indicate the UE to performe the fallback to a robust transmission scheme?

	Company
	Views

	Ericsson
	The fallback is indicated by a fallback scheme flag in the sDCI

	Nokia, NSB
	Fallback flag in the sDCI scheduling sPDSCH (i.e. align the sDCI sizes)

	LGE
	1bit flag will be added in sDCI.

	ZTE, Sanechips
	1-bit flag in sDCI

	Qualcomm
	The fallback to the robust mode is implemented via legacy PDCCH. As mentioned before, the fallback operation happens rarely; hence, we can rely on the 1ms TTI operation.

	Samsung
	If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the same,
· In this case, 1 bit flag can be used to indicate the fallback mode
· However, there is no gain by having robust scheme because this robust scheme cannot be used during RRC reconfiguration period.
If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the different,
· A UE needs to blind decode two kinds of sDCIs, which results in increasing blind decoding.
In this matter, we do not think the robut transmission scheme with sTTI is not needed.

	Huawei, HiSilicon
	We propose that if robust transmission scheme is needed, a UE falls back to legacy TTI with robust transmission scheme. Thus, the fallback is indicated by sDCI format 1A carried on CSS. 



Summary of the views on question 3:
10 companies responded to this question:
· 6 companies (Ericsson, Nokia/NSB, LGE, ZTE/Sanechips) prefer a fallback scheme flag in the sDCI
· 4 companies (Qualcomm, Huawei/HiSilicon, Samsung) prefer to fallback to 1ms TTI transmission with robust transmission scheme
As the fallback scheme depends on the decision in proposal 1, thus the proposed fallback scheme in inserted in proposal 1.

Question 4: Is the subframe type dependent TM configuration supported for 2/3OS sPDSCH? If your answer is yes, please provide the details such as the reason(s), subframe types and related CSI feedback.

	Company
	Views

	Ericsson
	Considering the large RS overhead for DMRS based TM in non-MBSFN subframes that also contain CRS, there is some benefit of changing from a DMRS based TM in MBSFN subframes to a CRS based TM in non-MBSFN subframes. However, it is necessary to limit the CSI reporting on sTTI in UL. So, one of the TMs used for sTTI should be the same as for 1ms TTI. This way, the CSI reporting for 1ms TTI can be exploited by the eNB when scheduling the same TM on sTTI. Basically the UE is not expected to be configured with more than 2 different TMs overall.

	Nokia, NSB
	Yes
Reasons: as noted offline during & following RAN1#90bis, there is not just the overhead issue of DM-RS based sPDCCH but also the restrictions in terms of CSI-RS configurations, that will impact the legacy (i.e. 1ms TTI) TM9/TM10/CoMP & FD-MIMO operation. To prevent such operation, it should be possible to configure the UE with CRS-based TM in non-MBSFN subframes and DM-RS based TM in MBSFN subframes (similarly as agreed already for SPDCCH). 
Configuration to be SF-type specific – i.e. TM1-8 (i.e. CRS) for  non-MBSFN subframes, TM9-10 for MBSFN subframes
CSI feedback: we do not see a need for separate CSI feedback for both modes. If eNB configures different TM for different subframe types, the needed CSI adaptation should be left to eNB implementation. 

	LGE
	In principle, we are fine to support subframe-dependent sTTI TM configuration. Meanwhile, at least, in order to support subframe-dependent sTTI TM configuration, the following aspects should be taken into account: 
· Complexity regarding CSI computation/reporting
· The legacy UE takes into account CSI computation/reporting for only one configured TM while it seems that a sTTI UE needs to consider at least two TMs once subframe-dependent sTTI TM configuration is supported. 
· Detailed mechanism(s) to support common or separate CSI reporting for subframe-dependent sTTI TM configuration
· If CSI reporting for only one reference TM (e.g., TM Y) is considered, it is unclear whether sufficient information can be provided to eNB to schedule another TM X. 
If CSI reporting for e.g., two TMs is supported, then triggering mechanism needs further discussion,for instance, which TM is targeted by the triggered A-CSI reporting.

	Qualcomm
	This is fine with us. It should, however, be noted that in such a case that the UE should support both CRS based and DMRS based transmission, the timeline and the TAmax should be chosen based on the lowest capability depending on the RS type for control and possibly data. 

	Samsung
	No 

	Huawei, HiSilicon
	We are fine with this. For MBSFN, only DMRS based TM can be used, and considering the RS overhead, CRS based may be configured for non-MBSFN subframes. For CSI reporting, we need to further check whether CRS based CSI reporting can support DMRS based transmission, if not, a further CSI-RS based CSI reporting may have to be supported for better performance if there are MBSFN subframes and CRS-based TM is configured. 



Question 5: Is the subframe type dependent TM configuration supported for 1-slot sPDSCH? If your answer is yes, please provide the details such as the reason(s), subframe types and related CSI feedback.

	Company
	Views

	Ericsson
	It could be applied as well for slot sTTI with the details provided to Q4.

	Nokia, NSB
	Yes – same reasoning as in Q4 for subslot sPDSCH:
Reasons: as noted offline during & following RAN1#90bis, there is not just the overhead issue of DM-RS based sPDCCH but also the restrictions in terms of CSI-RS configurations, that will impact the legacy (i.e. 1ms TTI) TM9/TM10/CoMP &FD-MIMO operation. To prevent such operation, it should be possible to configure the UE with CRS-based TM in non-MBSFN subframes and DM-RS based TM in MBSFN subframes (similarly as agreed already for SPDCCH). 
Configuration to be SF-type specific – i.e. TM1-8 (i.e. CRS) for  non-MBSFN subframes, TM9-10 for MBSFN subframes
CSI feedback: we do not see a need for separate CSI feedback for both modes. If eNB configures different TM for different subframe types, the needed CSI adaptation should be left to eNB implementation. 

	LGE
	In principle, we are fine to support subframe-dependent sTTI TM configuration. Meanwhile, at least, in order to support subframe-dependent sTTI TM configuration, the following aspects should be taken into account: 
· Complexity regarding CSI computation/reporting
· The legacy UE takes into account CSI computation/reporting for only one configured TM while it seems that a sTTI UE needs to consider at least two TMs once subframe-dependent sTTI TM configuration is supported. 
· Detailed mechanism(s) to support common or separate CSI reporting for subframe-dependent sTTI TM configuration
· If CSI reporting for only one reference TM (e.g., TM Y) is considered, it is unclear whether sufficient information can be provided to eNB to schedule another TM X. 
If CSI reporting for e.g., two TMs is supported, then triggering mechanism needs further discussion,for instance, which TM is targeted by the triggered A-CSI reporting.

	Qualcomm
	Yes.

	Samsung
	No 

	Huawei, HiSilicon
	We are fine with this. For MBSFN, only DMRS based TM can be used, and considering the RS overhead, CRS based may be configured for non-MBSFN subframes. For CSI reporting, we need to further check whether CRS based CSI reporting can support DMRS based transmission, if not, a further CSI-RS based CSI reporting may have to be supported for better performance if there are MBSFN subframes and CRS-based TM is configured. 



Summary of the views on questions 4 and 5:
As the subframe-type dependent TM configuration has been agreed, only the views on CSI reporting are summarized.
6 companies responded to this question:
· 1 company (Ericsson) prefers to have one of the TMs for sTTI is the same with 1ms transmission, thus the CSI reporting for 1ms is reused.
· 2 companies (Nokia/NSB) prefer to not have separate CSI reporting for both TMs for sTTI.
· 3 companies (LGE, Huawei/HiSilicon) thinks it needs further study, such as whether CSI reporting for one TM can support transmission of the other TM, and the triggering of CSI reporting.
As there has been FFS in the approved agreement in email approval, no further proposal is given.


Question 5A: Do you agree that UE reports the number of supported layers for sPDSCH as UE capability? If yes, the UE capability of PDSCH is reused or the UE capability of sPDSCH is independent from that for PDSCH?

	Company
	Views

	Ericsson
	Yes. Independent UE capability for sPDSCH.

	Nokia, NSB
	No
We don’t think that separate capability (& reporting) would be needed. The number of supported layers can be directly derived from min{4, PDSCH capability} per band and band combination. 

	LGE
	Yes. Separate UE capability for sPDSCH can be defined as sPUSCH.

	ZTE, Sanechips
	Yes

	Qualcomm
	Yes, the UE declares the supported number of CCs and layers  per sTTI configuration per band/band combination. The details are up to RAN4 to decide. 

	Samsung
	Yes 

	Huawei, HiSilicon
	Yes 



Summary of the views on question 5A:
10 companies responded to this question:
· All companies considers the number of supported layers for sPDSCH as UE capability.
· 8 companies (Ericsson, LGE, ZTE/Sanechips, Qualcomm, Samsung, Huawei/HiSilicon) think it’s independent UE capability from that of 1ms PDSCH.
· 2 companies (Nokia, NSB) think it can derived from the UE capability of 1ms PDSCH.
Although RAN1 has sent LS to RAN4 to ask for UE capability of MIMO, the LS was focused on whether the UE capability is per band/band combination, and the question on the UE capabilities for sTTI and 1ms TTI are indepent or reused was not mentioned. Based on majority view, it is proposed:
Proposal 10: UE reports the number of supported layers for sPDSCH as UE capability

Question 5B: Do you agree the following proposal? Please also provide your reason(s).
In case there is one RB remaining for 1-slot sPDSCH within an sPRG, the DMRS-based sPDSCH is not mapped to that single RB.

	Company
	Views

	Nokia, NSB
	Yes

	Ericsson 
	Yes

	LGE
	Yes.

	ZTE, Sanechips
	Yes. 

	Qualcomm
	Yes.
Similar to the case of a 2-symbol sTTI, in order to guarantee a reasonable level of channel estimation quality, it makes sense to ensure that DMRS bundling across two RBs of an sPRG can always be performed. For this reason, the 1-slot sPDSCH should not be mapped either both RBs of an sPRG or to neither of them.

	Samsung
	If there is no significant performance loss, the single RB in the sPRG may be used. 

	Huawei, HiSilicon
	Yes




Scrambling of sPDSCH
Question 5C: Do you agree that the initialization of Cinit for scrambling sequence of sPDSCH needs to be updated from that of PDSCH? If your answer is yes, please also provide the details.

	Company
	Views

	Nokia, NSB
	No – we don’t see a reason for changing the scrambling here. 

	Ericsson
	No. we don’t see the benefit.

	LGE
	We are fine with both ways (i.e., update or no update).

	ZTE, Sanechips
	We are fine with either update and no update. If  update, 



, wherein (6 for 2/3os sTTI and 2 for 1-slot sTTI) is the number of sTTI in a subframe and  (0~5 for 2/3os sTTI and 0~1 for 1-slot sTTI) is the sTTI number in a subframe.
We think the scrambling initialization is for one TTI which is a subframe in legacy LTE, and it is straight to change the scrambling initialization per sTTI for sPDCCH/sPDSCH/DMRS etc.

	Qualcomm
	Yes.
Yes. To provide interference diversity across different sTTIs within a subframe, the scrambling sequence generator should be initialized at each sTTI boundary instead of at a subframe boundary. Hence, we propose to reinitialize the scrambling sequence generator for sPDSCH as follows:

It should be noted that for the same reason as mentioned above, it is desirable to reinitialize the scrambling sequence generator associated with the UE-specific RS of sPDSCH at each sTTI boundary. For sPDSCH DMRS, the sequence generator can be initialized by:



	Samsung
	Yes. Similar to sPDCCH scrambling, we think the initialization of C_init for sPDSCH is needed. We may think several possible options similar to sPDCCH, e.g., initialization every sTTI. Then, we need to make C_init as a function of subslot index.


Or we just initialize C_init every slot because of supporting only only codeword transmission, i.e., using  instead of legacy  by removing “q”.

	Huawei, HiSilicon
	As current no repetition supported for sTTI, there is no necessity to support this.





Summary of the views on question 5C:
10 companies responded to this question:
· 5 companies (Nokia/NSB, Ericsson, Huawei/HiSilicon) prefer to not update the initialization of Cinit for scrambling sequence of sPDSCH from that of PDSCH
· 2 companies (Qualcomm, Samsung) prefer that the initialization of Cinit for scrambling sequence of sPDSCH depends on sTTI index
· 3 companies (LGE, ZTE/Sanechips) are neutral on the update.
Based on the majority view, the following proposal is made to move forward:
Proposal 11: The initialization of Cinit for scrambling sequence of sPDSCH is the same with that of PDSCH

UL DMRS design

	Related agreements related to UL DMRS in RAN1#90bis:

	Agreement:
For 1-slot sPUSCH, IFDMA with RPF=1 and2 is supported.FFS configuration.

Agreement:
For 2/3os and 1-slot sPUSCH, single codeword sPUSCH transmission for up to 4 layers is supported. The UE will indicate the number of supported layers for sPUSCH as UE capability, independent of UL sTTI length. No new precoder in the UL is defined.

Agreement:
If 1-slot sPUSCH with 4 layers is supported, DMRS port multiplexing is supported by different cyclic shifts for RPF=1, and by combination of combs and cyclic shifts for RPF=2.




Question 6: For 2/3-symbol sPUSCH, is IFDMA RPF=1 supported or not (i.e., REs in DMRS symbol are all used by DMRS)?

	Company
	Views

	Ericsson
	We don’t see a clear need for supporting RPF=1 for 2/3-symbol sPUSCH, since RPF=2 is anyway supported. 

	Nokia, NSB
	There is not a clear need to support RPF=1 in this case

	LGE
	We are quite open, however,there is no clear reason to preclude RPF=1. As this is supported for slot-sPUSCH, it can be supported also for 2/3-OS sPUSCH. 

	ZTE, Sanechips
	We slightly prefer support RPF=1. When the DMRS is not shared by the other UEs, it is better to use all the REs for DMRS for a better channel estimation. 

	Qualcomm
	Yes. Based on the situation, e.g., whether the DMRS symbol should be shared between two users or not, one of the two can be indicated to a UE. This is already supported for FD-MIMO.

	Samsung
	No support.

	Huawei, HiSilicon
	When the sPUSCH of one UE does not overlap with another UE, then the DMRS can occupy all Res in DMRS symbol to have a better performance. Therefore, RPF=1 should also be supported.



Summary of the views on question 6:
10 companies responded to this question:
· 4 companies (Ericsson, Nokia/NSB, Samsung) prefer to not support IFDMA RPF=1 for 2/3-symbol sPUSCH
· 6 companies (LGE, ZTE/Sanechips, Qualcomm, Huawei/HiSilicon) prefer to support IFDMA RPF=1 for 2/3-symbol sPUSCH
Based on the majority view, the following proposal is made to move forward:
Proposal 12: For DMRS of 2/3-symbol sPUSCH, IFDMA RPF=1 is supported

Question 6A: If your answer to Q6 is no, which option is supported for the indication of UL DMRS related aspects by sDCI, including cyclic shift and comb index?
· Option 1: One field for cyclic shift and comb index.
· Option 2: One field for cyclic shift and one field for comb index.
	Company
	Views

	Ericsson
	Option 1. An example of the mapping table can be 


Mapping of 1-bit Cyclic Shift Field in uplink-related DCI format to  and 
	1-bit CS Field in 
UL s DCI 
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	0
	0
	6
	1
	7
	0
	0
	1
	1

	1
	10
	4
	3
	9
	1
	1
	0
	0




	Nokia, NSB
	Option 1

	Samsung
	Option 1.



Summary of the views on question 6A:
4 companies responded to this question:
· If RPF=1 for DMRS of 2/3-symbol sPUSCH is not supported, all companies prefer to have one filed to indicate the cyclic shift and comb index of DMRS
Based on the inputs, the following proposal is made to move forward:
Proposal 13: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is not supported, one field in sDCI indicates the cyclic shift and comb index.

Question 6B: If your answer to Q6 is yes, which option is supported for the indication of UL DMRS related aspects by sDCI, including cyclic shift and comb index?
· Option 1: One field for cyclic shift, comb index and IFDMA configuration.
· Option 2: One field for cyclic shift and comb index, one field for IFDMA configuration.
· Option 3: One field for cyclic shift, one field for comb index and one field for IFDMA configuration.
· Option 4: Others (please also provide the details).

	Company
	Views

	LGE
	Option 2. The legacy table can be mostly reused, and one bit can indicate whether IFDMA is applied or not. 

	ZTE, Sanechips
	Option 2

	Qualcomm
	Option 2 which is the same as the approach adopted for FD-MIMO.

	Huawei, HiSilicon
	Option 1.



Summary of the views on question 6B:
6 companies responded to this question, if RPF=1 for DMRS of 2/3-symbol sPUSCH is supported:
· 4 companies (LGE, ZTE/Sanechips, Qualcomm) prefer one field for cyclic shift and comb index, one field for IFDMA configuration.
· 2 companies (Huawei/HiSilicon) prefer one field for cyclic shift, comb index and IFDMA configuration
Based on the inputs, the following proposal is made to move forward:
Proposal 14: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is supported, one field in sDCI indicates the cyclic shift and comb index, and one field in sDCI indicates the IFDMA configuration.


Question 6C: If your answer to Q6 is no, do you agree that DMRS port multiplexing is supported by combination of combs and cyclic shifts for 4-layer 2/3OS sPUSCH?
	Company
	Views

	Ericsson
	Yes

	Nokia, NSB
	Yes

	Samsung
	Yes.



Summary of the views on question 6C:
4 companies responded to this question, if RPF=1 for DMRS of 2/3-symbol sPUSCH is not supported:
· All inputing companies (Ericsson, Nokia/NSB, Samsung) agree that DMRS port multiplexing is supported by combination of combs and cyclic shifts for 4-layer 2/3OS sPUSCH.
Based on the inputs, the following proposal is made to move forward:
Proposal 15: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is not supported, DMRS port multiplexing is supported by combination of combs and cyclic shifts for 4-layer 2/3OS sPUSCH.

Question 6D: If your answer to Q6 is yes, do you agree that DMRS port multiplexing is supported by different cyclic shifts for RPF=1, and by combination of combs and cyclic shifts for RPF=2 for 4-layer 2/3OS sPUSCH?

	Company
	Views

	LGE
	Yes

	ZTE, Sanechips
	We are open for this issue, sighltly yes. 

	Qualcomm
	Yes. Once a comb index is assigned to a UE, different CSs can be used to send DMRS associated with different layers.

	Huawei, HiSilicon
	Yes



Summary of the views on question 6D:
6 companies responded to this question, if RPF=1 for DMRS of 2/3-symbol sPUSCH is supported:
· All inputing companies (LGE, ZTE/Sanechips, Qualcomm, Huawei/HiSilicon) agree that DMRS port multiplexing is supported by different cyclic shifts for RPF=1, and by combination of combs and cyclic shifts for RPF=2 for 4-layer 2/3OS sPUSCH.
Based on the inputs, the following proposal is made to move forward:
Proposal 16: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is supported, DMRS port multiplexing is supported by different cyclic shifts for RPF=1, and by combination of combs and cyclic shifts for RPF=2 for 4-layer 2/3OS sPUSCH.

Question 7: For 1-slot sPUSCH, which option is supported for the indication of UL DMRS related aspects by sDCI, including cyclic shift and comb index?
· Option 1: One field for cyclic shift, comb index and IFDMA configuration.
· Option 2: One field for cyclic shift and comb index, one field for IFDMA configuration.
· Option 3: One field for cyclic shift, one field for comb index and one field for IFDMA configuration.
· Option 4: Others (please also provide the details).
	Pany
	Views

	Ericsson
	Option 2
1 bit field for IFDMA configuration (RPF=1 or 2)
1 bit field for cyclic shift and comb index, the mapping table for 2/3 sPUSCH can be used for slot based sPUSCH as well:


Mapping of 1-bit Cyclic Shift Field in uplink-related DCI format to  and 
	1- bit CS Field in 
UL s DCI 
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	0
	0
	6
	1
	7
	0
	0
	1
	1

	1
	10
	4
	3
	9
	1
	1
	0
	0



The same table can be shared for RPF=1 and RPF=2. In case of RPF=1, the configuration for is ignored.

	Nokia, NSB
	Option 1 should suffice

	LGE
	Option 2. The legacy table can be mostly reused, and one bit can indicate whether IFDMA is applied or not. Also, the commonality can be maintained between subslot and slot cases.

	ZTE, Sanechips
	Option 2

	Qualcomm
	Option 2.

	Samsung
	Option 2.

	Huawei, HiSilicon
	Option 1.



Summary of the views on question 7:
10 companies responded to this question:
· 6 companies (Ericsson, LGE, ZTE/Sanechips, Qualcomm, Samsung) prefer one field for cyclic shift and comb index, one field for IFDMA configuration.
· 4 companies (Nokia/NSB, Huawei/HiSilicon) prefer one field for cyclic shift, comb index and IFDMA configuration.
Based on the majority view, the following proposal is made to move forward:
Proposal 17: For DMRS of 1-slot sPUSCH, one field in sDCI indicates the cyclic shift and comb index, and one field in sDCI indicates the IFDMA configuration.

Question 8: Is any other DMRS and data combinations supported? If yes, please provide your reason(s) and detailed combination(s).

	Company
	Views

	Ericsson
	No

	Nokia, NSB
	Yes: the following combinations should be supported (the new ones are highlighted:
	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	D D – (or D D S)

	- - R
	D D
	D D | R
	D D | R
	D D
	R D – (or R D S)

	R - -
	D D | R
	D R
	D D
	D D | R
	D D R



sTTI 0: R__ and __R help in utilizing the D D option of sTTI 1
D D | R and D R in sTTI 2 and D D in sTTI 3 allow for DMRS sharing between sTTI 2 and sTTI 3
sTTI 5: D D allows for full data rate transmission in SRS subframes. Moreover, we see no need to avoid transmission of data or RS in every cell-specific SRS symbol; instead the UE could simply follow the data and DMRS indication, and depending on the eNodeB’s indication possibly also transmit data or RS in the cell-specific SRS symbol if the eNodeB so decides (e.g. when certain part of the cell-specific SRS symbol is unoccupied. 
On the other hand, if the eNodeB wants for multiplex data and/or UL DMRS with SRS in sTTI#5, it can be done by indicating either D D or R D, and the UE transmits the SRS (if configured or triggered) in the last symbols of the sTTI.

	LGE
	From Nokia’s input, we are fine with {D D | R} and {D R} in sTTI 2 and {D D} in sTTI 3. 
In our understanding, when we set the agreement on the above table, {R - -} and {- - R} were removed as it requires two UL grants. In sTTI 5, we do not see a motivation to introduce {D D -} or {R D -} since in case of collision between data and SRS, the legacy behavior can be appied. (e.g., shortened sPUSCH or SRS dropping)  

	ZTE, Sanechips
	We are open on this issue. 

	Qualcomm
	[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Yes. For sTTI#5, DRD can also be considered. As shown in R4-1711615 (Reply LS on implication of sTTI operation on UL ON/OFF time mask), the location of the transient is dependent on the symbols across the transient interval. The location of the transient period has been chosen to protect SRS and Data whenever possible. Currently only 1 data pattern is allowed for sTTI#5, which does not allow for utilizing this optimization to be done in RAN4. Hence, a new data pattern of “DRD” is needed to help RAN4 optimizing the UL performance in the presence of SRS. 


	Samsung
	No.

	Huawei, HiSilicon
	No. We think current DMRS and data combinations are sufficient to support different scenarios.



Summary of the views on question 8:
10 companies responded to this question:
· 4 companies (Ericsson, Samsung, Huawei/HiSilicon) thinks current DMRS and data combinations are sufficient.
· Two companies (Nokia/NSB) prefer to add following patterns:
· --R and --R in sTTI0, DD|R and DR in sTTI2, DD in sTTI3, DD-, RD- and DDR in sTTI5
· 1 company (LGE) prefers to add {D D | R} and {D R} in sTTI 2 and {D D} in sTTI 3.
· 1 company (Qualcomm) prefers to add DRD in sTTI5.
· 2 companies (ZTE/Sanechips) are open.
Based on the inputs, the following observation is made:
Observation 2: Whether to introduce new DMRS and data combinations for 2/3-OS sPUSCH needs further study.

Transmission modes configuration and fallback of sPUSCH
	Related agreements related to UL DMRS in RAN1#90bis:

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




Question 9: How to indicate the UE to performe the fallback to a robust transmission scheme?

	Company
	Views

	Ericsson
	The fallback is indicated by a fallback scheme flag in the sDCI

	Nokia, NSB
	Fallback flag in the sDCI scheduling sPUSCH (i.e. align the sDCI sizes)

	LGE
	1bit flag will be added in sDCI.

	ZTE, Sanechips
	1-bit flag in sDCI

	Qualcomm
	The same as our response for the case of DL, the fallback to the robust TM is only done via the legacy 1ms TTI operation.

	Samsung
	If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the same,
· In this case, 1 bit flag can be used to indicate the fallback mode
· However, there is no gain by having robust scheme because this robust scheme cannot be used during RRC reconfiguration period.
If sizes of sDCI’s for TM-dependent scheme and for robust scheme are the different,
· A UE needs to blind decode two kinds of sDCIs, which results in increasing blind decoding.
In this matter, we do not think the robut transmission scheme with sTTI is not needed.

	Huawei, HiSilicon
	We propose that if robust transmission scheme is needed, a UE falls back to legacy TTI with robust transmission scheme. Thus, the fallback is indicated by sDCI format 1A carried on CSS. 



Summary of the views on question 9:
10 companies responded to this question:
· 6 companies (Ericsson, Nokia/NSB, LGE, ZTE/Sanechips) prefer a fallback scheme flag in the sDCI
· 4 companies (Qualcomm, Huawei/HiSilicon, Samsung) prefer to fallback to 1ms TTI transmission with robust transmission scheme
As the fallback scheme depends on the decision in proposal 2, thus the proposed fallback scheme in inserted in proposal 2.

Scrambling of sPUSCH
Question 9A: Do you agree that the initialization of Cinit for scrambling sequence of sPUSCH needs to be updated from that of PUSCH? If your answer is yes, please also provide the details.

	Company
	Views

	Nokia, NSB
	No – we don’t see a reason for changing the scrambling here. 

	Ericsson
	No. we don’t see the benefit.

	LGE
	We are fine with both ways (i.e., update or no update).

	ZTE, Sanechips
	We are fine with either update  and no update. If  update, using the same design as Q5C

	Qualcomm
	Yes. In order to provide interference diversity across different sTTIs of a subframe, instead of initializing the scrambling sequence generator only at the subframe boundary, it should be reinitialized at each UL sTTI boundary. The initialization can be done as follows:

Similalry, the sequence generator associated with the CS of DMRS, sequence hopping and group hopping in oder to provide a better interference diversity.

	Samsung
	Yes. Similar to sPDCCH scrambling, we think the initialization of C_init for sPDSCH is needed. We may think several possible options similar to sPDCCH, e.g., initialization every sTTI. Then, we need to make C_init as a function of subslot index.


Or we just initialize C_init every slot because of supporting only only codeword transmission, i.e., using  instead of legacy  by removing “q”.

	Huawei, HiSilicon
	As current no repetition supported for sTTI, there is no necessity to support this.



Summary of the views on question 9A:
10 companies responded to this question:
· 5 companies (Nokia/NSB, Ericsson, Huawei/HiSilicon) prefer to not update the initialization of Cinit for scrambling sequence of sPDSCH from that of PUSCH
· 2 companies (Qualcomm, Samsung) prefer that the initialization of Cinit for scrambling sequence of sPUSCH depends on sTTI index
· 3 companies (LGE, ZTE/Sanechips) are neutral on the update.
Based on the majority view, the following proposal is made to move forward:
Proposal 18: The initialization of Cinit for scrambling sequence of sPUSCH is the same with that of PUSCH

HARQ processing
	Related agreements related to Max TA and processing time in RAN1#90bis:

	Agreement:
Define a single maximum TA value for reduced processing time operation of 1ms TTI (i.e. no UE capability for different maximum TA support). 

Agreement:
The minimum processing time assumption for subslot sTTI operation is configured by RRC.

Agreement:
For {2,7} sTTI operation, the UL grant for 7OS sPUSCH in a certain slot can be sent in either one of three defined subslot DL sTTIs.
- NOTE: The UE is expected to only receive one UL grant from the set of 2/3-symbol sTTIs mapped to a single UL slot sTTI

Agreement:
For {2,7} sTTI operation, the sPDSCH HARQ-Ack of subslot sPDSCH is mapped to the earliest possible slot UL sTTI. The HARQ-Ack of subslot sPDSCH in sTTI#x of SF#N is to be mapped on the 1-slot UL sTTI in slot/sTTI#y of SF#N+n for a minimum processing time assumption of k subslot sTTIs. 
- y=mod{⌈(x+k)/3⌉,2}
- n=⌊⌈(x+k)/3⌉/2⌋
Agreement:
Define two sets of twoprocessing timing assumptions for subslot TTI operation for different maximum TA support. 
- Set 1 is defined with minimum timing n+4 with TA1/n+6 with TA1+4os
- Set 2 is defined with minimum timing n+6 with TA2/n+8 with TA2+4os
- FFS if different/same UEs can indicate support for different sets of processing timing assumptions.

Agreements:
· For subslot TTI operation related to timing advance operation, the UE signals its capability for 2/3os sTTI between set 1 and set 2 for:
1. 1 os CRS based sPDCCH
2. 2 os CRS based sPDCCH 
3. DMRS based sPDCCH 
FFS: UE capability dependent on RS type for data.
· The maximum timing advance supported is:
· 1 ms, short processing time: 200 us
· 7os: 310 us
· 2/3os:
· TA1: 67 us
· TA2: 167 us
· In all above TTI length configurations and processing time configurations, the gap between first UL and latest DL carrier is less than TAmax given above (expected impact on 3GPP TS 36.133). Details FFS.




Question 10: Please provide your input on the maximum number of HARQ processes for DL/UL for combinations of FS and minimum processing time: {FS1, n+4}, {FS1, n+6}, {FS1, n+8}, {FS2, n+4} (it is assumed a similar question can be asked in the FS2 mail discussion for {FS2, n+4}). 

	Company
	Views

	Ericsson
	16 HARQ processes for all TTI lengths and processing timing.
16 HARQ processes are needed also for FS1 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 the nr 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 by that is a constant equal to 8. This equation should be reused as is for sTTI and thus no additional UE complexity is expected. 




	Nokia, NSB
	16 HARQ processes for sPDSCH & sPUSCH independently of the FS & processing time

	LGE
	16 HARQ processes for all cases.

	ZTE, Sanechips
	 16 HARQ processes for all cases.

	Qualcomm
	For FDD, the number of HARQ processes is dependent on the timeline used, i.e., 2k for n+k timeline. In TDD, depending on the configuration, different number of HARQ processes can be considered.

	Samsung
	16 for all cases.
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.

	Huawei, HiSilicon
	For simplicity, 16 HARQ processes for all cease.



Summary of the views on question 10:
10 companies responded to this question:
· 9 companies (Ericsson, Nokia/NSB, LGE, ZTE/Sanechips, Samsung, Huawei/HiSilicon) prefer to have 16 HARQ processes for all cases.
· 1 company (Qualcomm) prefers 2k HARQ process for FDD with n+k processing timing, and different number of HARQ processes for TDD depending on configuration.
Based on the majority view, the following proposal is made:
Proposal 19: The maximum number of DL/UL HARQ processes is 16 for FS1 and FS2.

Question 11: For DL/UL combination of {2, 7}, which subslot is the UL grant for sPUSCH in slot#x of SF#N sent from? Please also provide reason(s) for your answer.
· Alt 1:
· For x=0: in sTTI#4 of SF#N-3, sTTI#5 of SF#N-3 or sTTI#0 of SF#N-2
· For x=1: in sTTI#1, sTTI#2 or sTTI#3 of SF#N-2
· Alt 2: sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2
	Company
	Views

	Ericsson
	Alt 2.

	Nokia, NSB
	Alt. 2

	LGE
	Alt 1 is slightly preferred for lower latency.

	ZTE, Sanechips
	Alt. 2

	Qualcomm
	From RAN1 90, we have that 
Agreement:
NOTE: In case of {2,7} combination the minimum of the supported maximum TA values for 2/3-os and 1-slot is applied.
If this means that the max. TA is the minimum of all the defined max TA values for the 2-symbol sTTI, then Option 2 could be fine. In any case, we feel that this issue requires a bit more discussion.


	Samsung
	Both are fine.

	Huawei, HiSilicon
	Alt 2.



Summary of the views on question 10:
10 companies responded to this question:
· 8 companies (Ericsson, Nokia/NSB, ZTE/Sanechips, Qualcomm, Huawei/HiSilicon) prefer option 2.
· 1 company (LGE) prefers option 1.
· 1 company (Samsung) is fine with both options.
Based on the majority view, the following proposal is made:
Proposal 20: For DL/UL combination of {2, 7}, the UL grant for sPUSCH in slot#x of SF#N is sent from sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2.

Are there any other considerations you would like to share onsPDSCH/sPUSCH design and UCI mapping on sPUSCH?
	Company
	Views

	Ericsson
	We want to share our latest results regarding UCI mapping and transient period interference.
In case of data placed after the DMRS, the HARQ-ACK is hit by the interference caused by the transient period of the following sTTI. HARQ-ACK should be prioritized over data. Therefore, HARQ-ACK should be mapped with an offset from the end of the data symbol to be protected from the transient period interference. The ratio between the number of transient period REs and the number of allocated REs can be fixed, e.g., around 10us/66.7us, or 15%.When mapping the HARQ to REs, instead of mapping it from the bottom row (subcarrier index =R_mux, TS 36.212, section 5.2.2.8) and moving upwards, the HARQ bits are mapped starting from (R_mux - delta_offset) and moving upwards. Here, delta_offset = R_mux – ceil (fixed_ratio* R_mux), fixed_ratio equals to 0.15 in the following simulations.
The alternative solution mentioned in RAN1#90bis is to use a large HARQ beta offset value to compensate the interference impact. However, with the agreements of using legacy beta offset table and configure UCI beta offset through RRC for sTTI, a static beta value needs to work for systems with varying HARQ payload and different MCS. 
Below, we compare the two solutions with simulations. One solution is to apply an offset when mapping HARQ-ACK on sPUSCH. Another solution is to apply a large beta value which can fulfil the HARQ performance requirement. As the results show below, in the presence of interference from transient period, sPUSCH performance is degraded up to 3.5dB when mapping HARQ using a large beta value compared to mapping HARQ with a small beta value but with an offset from the end of the data symbol. Thus, introducing an offset when mapping HARQ on sPUSCH is more suitable than always using a large beta value to compensate the power transient impact. 
The only viable alternative to introducing an offset when mapping HARQ on sPUSCH is to revise the agreement of RRC configuration of the beta value and allowing a plurality sets of beta_offset values to be configuredas it has been agreed for NR. This way, the beta value can be set to the most appropriate value according to the HARQ payload, MCS and presence of transient period interference.

Results:
The legacy HARQ-ACK beta offset table from 36.213 is shown in the table below, the simulations have selects the beta values from the table. 
[image: ]
In Figure 2 and 3, QPSK with varying HARQ payloads are simulated. When mapping HARQ without offset, a beta value of 10 is required for low HARQ payload case in order to achieve the performance requirement of NACK->ACK below 0.1% (Figure 2). If applying an offset when mapping HARQ on sPUSCH, a beta value of 3.125 is sufficient. In other words, to compensate the power transient impact, a much larger beta value will be needed for low HARQ payload situation. By applying the required beta values to a higher HARQ payload case (Figure 3), 3.5dB sPUSCH performance loss is observed when comparing the two solutions. In Figure 4, high MCS of 64QAM is simulated for high HARQ payload, whichrequires an even larger beta value of 12.625 to fulfil HARQ requirements, and it implies that a performance loss >3.5dB if applying this beta value to low MCS (the system simulated in Figure 3). With an offset when mapping HARQ on sPUSCH, a beta value of 3.125 is sufficient, which would not cause data performance degradation in other cases.   



Figure 1, Simulation model with the presence of power transient from adjacent sTTI.
[image: ]
Figure 2,  QPSK with 2-bit HARQ payload and SIR of -10dB. To achieve the required HARQ error rate of NACK->ACK below 0.1%, mapping without offset requires a beta value of 10, while if applying an offset in the HARQ mapping on sPUSCH, a beta value of 3.125 is sufficient. Data performance is not sensitive to the beta values in this case. 
[image: ]
Figure 3,  QPSK with 10-bit HARQ payload and SIR -10dB. Comparing the curves of beta = 10 without offset and beta = 3.125 with offset, 3.5dB sPUSCH performane loss is observed. Note that beta = 10 is unnecessary large for this case, but it is required by low HARQ payload case, and RRC will not re-configure a new beta value when HARQ payload changes.  [image: ]
Figure 4, 64QAM with 10-bit HARQ payload and SIR 0dB. If mapping HARQ without an offset, a large beta value of 12.625 will be required for HARQ, it implies an even larger data loss for the case simulated in Figure 3. 


	Qualcomm
	1) The DL pattern for the case of a 4-symbol PDCCH (i.e., 1.4MHz) is not defined in the spec. It should be clarified how the DL layout look like, or at least agree to not support sTTI over the 1.4MHz of bandwidth.
2) The agreement made in RAN1#90 tackles the issue of dynamic switching from the 1ms TTI to an sTTI only. However, it is agreed that a UE can be configured with the 2-symbol sTTI and 1-slot sTTI in the DL across two PUCCH groups. Likewise, simultaneous transmission of the 2-symbol and 1-slot sTTIs may be supported in the UL and across different PUCCH groups. Hence, in general, the previous agreement should be extended to address the dynamic switching from a longer TTI to a shorter TTI in both DL and UL.
Proposal 1: 
· In case of switching from 1-slot PDSCH scheduled within sTTIs n-WDL to n-1 (i.e. including all CCs) to a 2-symbol sPDSCH in sTTI/slot n (i.e. including all CCs):
· Whether the UE skips processing 1-slot sPDSCH(s) is up to the UE implementation.
· In case UE skips 1-slot sPDSCH processing, the legacy procedures are applied. If the UE skips decoding, the physical layer indicates to higher layers that the transport block(s) is not successfully decoded.
· The value of WDL is a UE capability with the value range of 0 to k-1, where k is the DL HARQ processing time for 1-slot sPDSCH. 
· The UE should attempt to skip the processing of as small number of 1-slot sPDSCH(s) as possible.

· In case of switching from the reception of 1-slot sPUSCH grants within sTTIs n-WUL to n-1 (i.e. including all CCs) to the 2-symbol sPUSCH grant in sTTI/slot n (i.e. including all CCs):
· Whether the UE skips processing/transmission of 1-slot sPUSCH(s) is up to the UE implementation. 
· As in case of eLAA procedures, also in case of skipping, the UE should request data from higher layers based on the issued 1-slot sPUSCH grant(s)
· The value of WUL is a UE capability with the value range of 0 to k-1, where k is the 1-slot TTI UL scheduling time.
· The UE should attempt to skip the processing/transmission of as small number of 1-slot sPUSCH(s) as possible.


	Ericsson
	Q9:        It has been agreed from the study item related to UL data transmission of subslot-PUSCH: “At least 2 contiguous TTIs can be shared”. How many consecutive sTTIs can share the same DMRS?
Q10:      Are there any additional restrictions, in addition to the number of consecutive sTTIs sharing the same UL DMRS (e.g. only sharing within a slot, not crossing subframe boundary etc)?
Q11:     To avoid unnecessary processing delay at eNB, do you agree that a DMRS shared between consecutive sTTIs is always indicated in the first sTTI?
Q12:     What should the UE behavior be if it does not detect the DCI for the first scheduled sTTI containing the DMRS, but detects following sTTIs without a DMRS?
Q13:      Multi-sTTI scheduling can be one way to solve the reliability issue for DMRS sharing mentioned in Q12. Please provide your views on the support of sDCI1 scheduling multiple sPUSCH/sPDSCH.




Conclusion
The document provides a summary of email approval [90b-LTE-13] on remaining details of sPDSCH/sPUSCH design and UCI mapping on sPUSCH. Based on the summarization, the following proposals and observation are given below, where proposals highlighted in green are those agreeable with less compromises, and proposals highlighted in yellow are those agreeable with further compromises.
UCI mapping on sPUSCH
Proposal 5: For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the HARQ-ACK is mapped from the end of the data symbol by puncturing sPUSCH data REs, and RI and PMI/CQI are mapped from the start of the data symbol in the order of RI first, PMI/CQI second, which are rate matched by sPUSCH data.
Proposal 6: For UCI mapping on 2/3-symbol sPUSCH with 2 data symbols, the HARQ-ACK is mapped from the end of the data symbol closest to DMRS symbol by puncturing sPUSCH data REs, the RI is mapped from the end of the other data symbol rate matched by sPUSCH data, and PMI/CQI are mapped from the start of the data symbols in the time first frequency second manner, which are rate matched by sPUSCH data.
Resource allocation for sPDSCH 
Proposal 3: A single resource allocation type for sPDSCH is RRC configured.
Proposal 7: The legacy RIV formula is reused for 10, 15 and 20 MHz bandwidth. FFS the RIV formula for 5 MHz bandwidth.

DL DMRS pattern 
Proposal 4: The shift of the baseline DMRS pattern for sPDSCH is not applied for MBSFN subframes.
Proposal 8: For slot PDSCH, the same shift of the DMRS is applied for all sTTIs within a non-MBSFN subframe. FFS for subslot PDSCH.
Observation 1: For 2/3-OS PDSCH, the shifted DMRS pattern needs further study.
Proposal 9: For 1-slot PDSCH, the shifted DMRS pattern is as below considering collision with CRS:
[image: ]

Downlink transmission mode
Proposal 1: For configured transmission mode of sPDSCH, down-select between two options:
· Option 1: A transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 7.1-5 in TS 36.213 are supported.
· The transmission scheme is indicated by a fallback scheme flag in sDCI.
· Option 2: Only a transmission schemes corresponding to the configured transmission mode is supported.
Proposal 10: UE reports the number of supported layers for sPDSCH as UE capability
Downlink sPDSCH scrambling
Proposal 11: The initialization of Cinit for scrambling sequence of sPDSCH is the same with that of PDSCH
UL DMRS
Proposal 12: For DMRS of 2/3-symbol sPUSCH, IFDMA RPF=1 is supported
Proposal 13: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is not supported, one field in sDCI indicates the cyclic shift and comb index.
Proposal 14: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is supported, one field in sDCI indicates the cyclic shift and comb index, and one field in sDCI indicates the IFDMA configuration.
Proposal 15: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is not supported, DMRS port multiplexing is supported by combination of combs and cyclic shifts for 4-layer 2/3OS sPUSCH.
Proposal 16: For DMRS of 2/3-symbol sPUSCH, if RPF=1 is supported, DMRS port multiplexing is supported by different cyclic shifts for RPF=1, and by combination of combs and cyclic shifts for RPF=2 for 4-layer 2/3OS sPUSCH.
Proposal 17: For DMRS of 1-slot sPUSCH, one field in sDCI indicates the cyclic shift and comb index, and one field in sDCI indicates the IFDMA configuration.
Observation 2: Whether to introduce new DMRS and data combinations for 2/3-OS sPUSCH needs further study.

Uplink transmission mode
Proposal 2: For configured transmission mode of sPUSCH, down-select between two options:
· Option 1: A transmission scheme corresponding to the configured transmission mode, and a robust transmission scheme, such as Table 8-3 in TS 36.213 are supported.
· The transmission scheme is indicated by a fallback scheme flag in sDCI.
· Option 2: Only a transmission schemes corresponding to the configured transmission mode is supported.
Downlink sPDSCH scrambling
Proposal 18: The initialization of Cinit for scrambling sequence of sPUSCH is the same with that of PUSCH

HARQ process
Proposal 19: The maximum number of DL/UL HARQ processes is 16 for FS1 and FS2.
Proposal 20: For DL/UL combination of {2, 7}, the UL grant for sPUSCH in slot#x of SF#N is sent from sTTI#3x, sTTI#3x+1 or sTTI#3x+2 of SF#N-2.
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image58.png
Table 8.6.3-1: Mapping of HARQ-ACK offset values and the index signalled by higher layers

[RHRQ-ACK. | [HiRO-ACK 0-ACK

aoffet O Lofratrac offiet
0 2.000
1 2.500
2 3125
3 4.000
4 5.000
5 6.250
6 8.000
7 10.000
8 12625
9 15.875
10 20.000
11 31.000
12 50.000
13 80.000
14 126.000
15 1.0
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