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1	Work plan related evaluation
1.1	History
	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	RAN 72
	WI/SI started
	RP-161299
	0%
	Sep 17
	0%
	Mar 18

	RAN 73
	RP-161921
	RP-161922
	5%
	Sep 17
	0%
	Mar 18

	RAN 74
	RP-162015
	[bookmark: _GoBack]RP-162014
	10%
	Sep 17
	0%
	Mar 18

	
	
	
	
	
	
	



NOTE:	The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip.
1.2	Status at this TSG meeting
NOTE:	This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1	Estimated level of completion of the work/study item
overall (mandatory to be provided):		Core part:			30 %
							RAN4 Perf. part:		XXX %
							RAN6 Perf. part:		XXX %
							RAN5 Testing part:		XXX %
							SI:				XXX %
NOTE:	Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:	RAN WG1:		40%
										RAN WG2:		30%
										RAN WG3:		XXX%
										RAN WG4:		25%
										RAN WG5:		XXX%
										RAN WG6:		XXX%

NOTE:	Please leave the XXX for lines that are not applicable for this status report.
additional comments:			
1.2.2	Estimated completion date of the work/study item
This SI is planned to be 100% complete in:				<e.g. March 17>	which is:	RAN #XX
The Core part WI is planned to be 100% complete in:			Sep 17	which is:	RAN #77
The Performance part WI is planned to be 100% complete in:	March 18	which is:	RAN #79
The Testing part WI is planned to be 100% complete in:		<e.g. March 17>	which is:	RAN #XX
NOTE:	Please leave the XX for lines that are not applicable for this status report.
additional comments:			

1.2.3	Future time budget situation (not applicable to RAN5 WIs/SIs)
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Technical status related evaluation
2.1	Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:	A good progress report lists what was done for each open issue in all affected WGs.
2.1.1	Progress of the SI or Core part WI or Testing part WI

RAN1 #88
R1-1703580	[DRAFT] Reply LS on implication of sTTI operation on UL ON/OFF time mask		Ericsson
Final LS is agreed in R1-1703581 with the following modifications
· For the case of 64QAM using a rather high code rate, it has been observed in R1-1603248 that, in order to limit the performance degradation to 2dB, the transient period might need to be limited to 5us or less.
· If the transient period can be reduced and  what value is foreseen feasible.

Agreement:
For FS1, the UE is not expected to receive DL assignments for the same carrier where HARQ-ACK would occur in the same subframe
Agreement:
Adopt the following behaviour for handling the collision of conflicting UL grants with n+3 and n+4 timing 
· The UE is not expected to receive conflicting UL grants with N+3 and N+4 timing scheduling PUSCH for the same UL subframe of a carrier
· Note: If the UE receives conflicting UL grants with N+3 and N+4 timing scheduling PUSCH for the same UL subframe of a carrier, the UE behavior is left up to UE implementation.
Agreement:
· For FS1, the UE is not expected to be able to receive UL grants with N+3 and N+4 timing in the same subframe and carrier
· Note: This might not imply specification changes
Agreement:
· For a UE configured with shortened processing time in 1ms TTI, the UE is not expected to receive more than one valid DL assignments for scheduling unicast PDSCHs having different processing times (e.g., n+3 and n+4) in a subframe for a given carrier. 

R1-1703747	WF on UL scheduling timing for FS2 with shortened processing time in 1ms TTI	LG Electronics, Ericsson, CMCC, ZTE, ZTE Microelectronics, Intel, Nokia, ASB, NTT DOCOMO, Huawei, HiSilicon

R1-1703971	WF on remaining issues for UL scheduling timing in 1ms TTI	LG Electronics, CMCC, Qualcomm, Ericsson, ZTE, ZTE Microelectronics
Agreements:
· Confirm working assumption on support for {DL,UL} sTTI combination {2,7}.
· The UE is configured by higher layers to operate one of the following sTTI combination {DL, UL} within a PUCCH group: {2, 2}, {2, 7} and {7, 7}
· FFS whether different sTTI combination can be configured for different PUCCH group

Agreement:
At least for single sTTI scheduling:
· The sDCI scheduling sPDSCH transmission in sTTI N is transmitted in sTTI N


R1-1703703	[DRAFT] LS on sTTI monitoring	CATT
Agreement:
Update the draft LS accordingly
1. Overall Description:
RAN1 has discussed the sPDCCH monitoring for sTTI operation and potential UE power saving if the UE turns on/off sPDCCH monitoring. RAN1 discuss possible additional L1 control signalling and has not yet made any conclusion on the support for an additional L1 mechanism.  
RAN1 would like to inform RAN2 to take the above into consideration and would like to request RAN2 to provide feedback on any RAN2 views on the L2 based mechanism related to UE power saving related to sTTI.  

2. Actions:
ACTION: 	RAN1 respectfully request RAN2 to provide feedback on above aspect.
Final LS in R1-1703579
R1-1703760	WF on UL sTTI layout	Ericsson, Intel, Panasonic, NTT DOCOMO, CATT, Huawei, HiSilicon, Samsung, KT
Agreements:
· In case of collision between sPUSCH and sPUCCH in the same sTTI on a given carrier for a UE
· The UE transmits both sPUSCH and sPUCCH if the UE is indicating the capability of and is configured with simultaneous transmission of sPUSCH and sPUCCH
· Otherwise, the UE transmits only sPUSCH including UCI of sPUCCH
· FFS whether some priority rule applies for inclusion of UCI from sPUCCH
· FFS between 
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH
· Separate capability signaling and configuration of simultaneous transmission for sPUSCH/sPUCCH and PUSCH/PUCCH are defined
Agreements:
1. An sPDSCH/sPUSCH is scheduled by a UE-specific sDCI1
a) sDCI1 provides all the necessary information to decode sPDSCH or transmit sPUSCH
b) Legacy DCI content is the starting point for sDCI1
c) Reduce payload size of sDCI1
i. Increase the granularity of resource block assignment 
1. FFS the applicability and granularity for each resource allocation type
ii. FFS: Jointly indicate some of the information
iii. FFS: which DCI fields to remove from the legacy DCI
iv. Other methods to decrease the sDCI1 size are not precluded
d) FFS: Align the payload size for DL sDCI1 and UL sDCI1 for sPDSCH/sPUSCH scheduling 
2. sDCI1 scheduling a single sPUSCH/sPDSCH is the baseline.
a) Support of sDCI1 scheduling multiple sPUSCH/sPDSCH is for FFS;
i. Multiple subframe scheduling for eLAA can be the starting point
3. A UE is configured with at least sPDCCH frequency resource by higher layer signaling
a) Whether sPDCCH frequency resource can be dynamically adjusted is dependent on the sDCI2 discussion
4. If sDCI2 is supported, 
a) The eNB configures one of the sTTI scheduling methods to a UE by RRC signaling:
i. Single level scheduling: UE monitors sDCI1 in every sTTI.
ii. Two-level scheduling: UE monitors sDCI1 in every sTTI and sDCI2 in legacy PDCCH region.
b) The candidates include the following information
i. Aggregation level and/or candidates of sDCI1;
ii. PRB set to sDCI1 monitoring;
iii. Activation/deactivation information of sDCI1 monitoring 
iv. TPC command
v. Note: Other candidates are not precluded
Agreements:
· One or multiple RB set(s) is configured by higher layer signaling for sPDCCH frequency resource of a UE
· FFS on the number of RB sets for a UE
· FFS on the number of RBs per set
· FFS the number of symbols per RB set
R1-1704037	WF on sPUCCH format for small payload size	Huawei, HiSilicon, Samsung, Intel, LG Electronics, Nokia, Alcatel-Lucent Shanghai Bell, NTT DOCOMO, Qualcomm, CATT, Ericsson, ZTE, ZTE Electronics
Agreements:
· Intra-sTTI frequency hopping is supported for at least one slot-based sPUCCH format
· No intra-sTTI frequency hopping is supported for at least one slot-based sPUCCH format
· No dynamic switch between intra-sTTI frequency hopping and no intra-sTTI frequency hopping for the same slot-based sPUCCH format
· FFS: whether the same slot-based sPUCCH format can support both intra-sTTI frequency hopping and no intra-sTTI frequency hopping

R1-1703744	WF on sPUCCH format for large payload size	Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai Bell, Ericsson, ZTE, ZTE Microelectronics, LG Electronics, Samsung, Intel, CATT, Qualcomm, NTT DOCOMO
R1-1703910	WF on supported layers for sTTI	Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai Bell, Intel, Qualcomm, LG Electronics, NTT DOCOMO, CATT
Agreements:
· For up to 2 layers sPDSCH in one sTTI, each layer maps to one different DL DMRS port, and each DMRS port has OCC-2 in time domain to support code division multiplexing.
· FFS on whether DL DMRS can be shared among multiple sTTIs for the same UE for 2/3-symbol sTTI.
· DL DMRS pattern for 2-layer 2/3-symbol sTTI occupies 2 symbols per sTTI, X subcarriers per N RB(s)
· Option 1: X = 3, N = 1
· Option 2: X = 2, N = 1
· Option 3: N > 1, with a fixed value of N and X, the specific values are FFS 
· Option 4: N and X are configurable, including the possibility that N = 1

R1-1703911	WF on supported layers for UL sTTI	Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai Bell, CATT, ZTE, ZTE Microelectronics, Qualcomm
R1-1703724	WF on UL DMRS sharing for 2-symbol based sPUSCH	Huawei, HiSilicon, NTT DOCOMO, CATT, Nokia, Alcatel-Lucent Shanghai Bell, ZTE, ZTE Microelectronics, Qualcomm, Ericsson, Samsung, Intel, MediaTek, CATR, Sharp 

RAN2 #97
Agreements:
· The reduced processing time support by the network can be modelled as a Boolean parameter in MAC configuration
· UE uses capability indication method to indicate that it supports reduced processing time
· If shortened processing time n+3 is configured, for FDD two lengths of HARQ RTT Timer (i.e., 8 subframes and 6 subframes) and UL HARQ RTT Timer (i.e. 4 subframes and 3 subframes) should be supported.  FFS how the UE choses which one it has to use at a given time.   
· For shortened processing time, single HARQ process can support switching between processing timing n+3 and n+4.
· Logical channel can be configured to use to one or more TTI duration(s).  
· The mapping of LCH to TTI duration(s) is configured by RRC
· Legacy LCP applies among considered logical channels for RBs.  FFS how MAC CEs will be handled. 
· From the MAC perspective, the physical layer indicate should indicate the associated TTI duration for the UL grant
· A single MAC entity will support both legacy and short TTIs
· Common DRX configuration per MAC entity is applied.  Enhancements for sTTI sPDCCH monitoring can be considered.  
· t-Reordering, discardTimer,  t-PollRetransmit, t-Reordering and s-StatusProhibit will keep current configuration, i.e. in ms, but lower granularity can be considered.  


RAN4#82

Discusions on potentially impacted RRM requirements took place, and it was agreed to investigate further the impacts of shorter TTI and processing time reduction on the following requirements
· S-PUCCH and S-PUSCH transmission timing requirements
· TA adjustment delay for reduced processing time with 1ms TTI.
· SCell activation and deactivation delay
· Power headroom
· Identification of a new CGI of E-UTRA cell with autonomous gaps
· Interruptions with ProSe
· Measurement reporting delay
· Maximum Transmission Timing Difference in Carrier Aggregation 
In addition, it was agreed that there was no impact expected in the following requirements
no impact is expected to the following requirements
· RRM requirements in idle mode 
· Timing advance adjustment accuracy
· Requirements of cell identification delay, measurement period, measurement accuracy and measurement gap
· Maximum receive time difference
· Autonomous timing adjustment
· Radio link monitoring

Additional agreements on BS RF
· RE power control dynamic: re-use legacy LTE requirements for sTTI channels
· Frequency error: no impact
· Time alignment: no impact
· DL RS power: no impact
Left open on BS RF:
· EVM measurements
· Power measurements


UE RF:
Discussion on the RAN1 LS related to DMRS sharing between 2 consecutive sTTIs. No reply agreed but a following response baseline was agreed, further investigations are needed to improve reply:
· 	DMRS could be shared in between 2 consecutive sTTIs if:
· Both sTTIs have same power
· Both sTTIs have same bandwidth and frequencies
· If there is a gap, it should be equal to 1 or 2 sTTIs, with same power and same bandwith, keeping LO on.
Further discussions on ON/OFF mask (to be further studied):
· 2 consecutive and adjacent sTTIs
· SRS and sTTI
Agreements on the following:
· MPR, A-MPR, transmitted power and power class: specified and measured per sTTI
· Output power: mean power for each sTTI – same requirements as legacy LTE
· Power control: sTTI based
· ON period excludes transient period
· ON/OFF mask:
· Single sTTI: Transient period outside of sTTI


2.1.2	Progress of the Performance part WI
NOTE:	Please leave this section empty if not applicable to this status report.



2.2	List of completed elements (compare with open issues of last TSG)
2.2.1	Completed elements of the SI or Core part WI or Testing part WI
· For FS1,2&3, a minimum timing n+3 is agreed to be supported for UL grant to UL data and for DL data to DL HARQ for UEs capable of operating with reduced processing time. This reduced minimum timing is valid without TBS restriction but with a maximum TA <= 0.33 ms. 
· Agreed to introduce asynchronous HARQ for PUSCH with reduced processing time
· Agreements on handling collision between n+3 and n+4 UL grants/DL assignments/PUCCH transmissions/ PUSCH transmissions for the same UE
· Agreed on a scheduling timing table for TDD configuration 1-5 for 1ms TTI with n+3 
· Agreed on DL and UL structure for 2OS and UL structure for 7OS sTTI;
· Agreed to support {2,2}, {7,7}, {2,7} as {DL, UL} sTTI configurations;
· Agreements on handling collision between PDSCH and sPDSCH for the same UE;
· Agreements on handling collision between sPUSCH and sPUCCH for the same UE
· Agreed that the sDCI scheduling sPDSCH transmission in sTTI N is transmitted in sTTI N;
· Agreements on a UE-specific sDCI1 for sTTI scheduling 
· Agreed that one or multiple RB set(s) is configured by higher layer signaling for sPDCCH frequency resource of a UE;
· Agreed that the eNB configures single-level or two-level scheduling to a UE by RRC signaling if sDCI2 is supported;
· Agreed to support at least 2 formats for sPUCCH;
· For the sPUCCH format supporting up to 2-bit HARQ-ACK and/or SR (if any), agreed to support DMRS based demodulation for 7OS sTTI; candidates are identified for 2OS sTTI for down-selection.
· For the sPUCCH format(s) supporting more than 2-bit HARQ-ACK and/or SR (if any), agreed to support DMRS based demodulation for all sTTI lengths, and to support sPUCCH format based on PUCCH format 4 in 2OS sTTI;
· Agreements on support of both intra-sTTI frequency hopping and no intra-sTTI frequency hopping for slot sPUCCH
· Agreements on the maximum supported layers for CRS and DMRS based sPDSCH transmission for both 2OS and 7OS sTTI
· Agreements on the maximum supported layers for sPUSCH transmission for both 2OS and 7OS sTTI
· Agreed to supported CDM-T with OCC=2 for DL DMRS for up to 2 layer sPDSCH
· Candidates DL DMRS patterns for 2-layer 2OS sTTI are identified; 
· Agreements on support of IFDMA UL DMRS for 2os sPUSCH
· Agreements on support of two lengths of HARQ RTT Timers for shortened processing time n+3
· Agreements on support of single MAC entity for both legacy and short TTIs
· Agreements on LCP principle for sTTI
· Agreement on potentially impacted RRM requirements for further investigation
· Agreements on almost all BS RF requirements (except EVM and power measurements).
· Agreements on specifying MPR, A-MPR, transmitter power, power control, .. over 1 sTTI
· Agreements on ON/OFF mask for single sTTI
· Agreements on excluding transient period from ON period (as legacy LTE)


2.2.2	Completed elements of the Performance part WI
NOTE:	Please leave this section empty if not applicable to this status report.

2.3	List of open issues
NOTE:	Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1	Open issues of the SI or Core part WI or Testing part WI
For Frame structure types 1, 2 and 3 for legacy 1 ms TTI operation:
· Specify support for a reduced minimum timing compared to legacy operation between UL grant and UL data and between DL data and DL HARQ feedback for legacy 1ms TTI operation, reusing the Rel-14 PDSCH/(E)PDCCH/PUSCH/PUCCH channel design 
· This applies at least for the case of restricted maximum supported transport block sizes for PDSCH and/or PUSCH when the reduced minimum timing is in operation, and if agreed by RAN1 for the case of unrestricted maximum supported transport block sizes. 
· Specify support for a reduced maximum TA to enable processing time reductions
· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications
· Remaining details for support of asynchronous HARQ for PUSCH with reduced processing time 


For Frame structure type 1:
· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 
· Specify support for a transmission duration based on 2-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 
· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications

For Frame structure type 2:
· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH
· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications

Specify base station and UE core requirements [RAN4]
2.3.2	Open issues of the Performance part WI
NOTE:	Please leave this section empty if not applicable to this status report.
· Specify the necessary UE and base station performance requirements to support shortened TTI and processing time.

3.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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