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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
	RP-162014
	10%
	Sep 17
	0%
	Mar 18

	RAN 75
	RP-170851
	RP-170113
	30%
	Sep 17
	0%
	Mar 18

	RAN 76
	RP-171429
	RP-171468
	65%
	Dec 17
	0%
	June 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:


75 %







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:

75%










RAN WG2:

85%











RAN WG3:

XXX%











RAN WG4:

80%











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 1x>
which is:
RAN #XX

The Core part WI is planned to be 100% complete in:


Dec 17
which is:
RAN #78
The Performance part WI is planned to be 100% complete in:
June 18
which is:
RAN #80
The Testing part WI is planned to be 100% complete in:

<e.g. March 1x>
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?
	Yes


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:

The progress of the work is not according to plan even with extensive offline sessions. The following WI on URLLC for LTE is also dependent on the outcome of this work item, which makes it critical for completion before the URLLC WI ramps up.
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
2.1.1.1
RAN1

2.1.1.1.1
Reduced processing time

R1-1715280
Reply LS on short processing time and short TTI
RAN1
2.1.1.1.2
Shortened TTI

Agreement:
· RAN2 specification should allow for different UL sTTI lengths to be configured for the serving cells across different PUCCH groups for which sTTI operation is configured. Such a configuration might be restricted in RAN1 specifications later on.

· NOTE: Power allocation and applicable band combinations for this case is FFS
· NOTE: No specific optimization for power allocation is intended

Agreement:
· Define separate UE capability per sTTI length combination {DL,UL}: 
· {2,2},{2,7},{7,7},{7,7}+{2,7},{2,2}+{2,7},{7,7}+{2,2}
· NOTE: The last two combinations only apply if different UL sTTI lengths in different PUCCH groups are supported.

· For each combination above, define separate UE capability on the maximum number of DL CCs and UL CCs for sTTI operation
· FFS: Define separate UE capability per band/band combination
Agreement:
The maximum number of supported UL and DL sTTI carriers is the same as in 1 ms TTI operation.

Agreement:
· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH.
Agreement:
· Cross-carrier scheduling is not supported for sTTI
Agreement:
· In case of switching from 1ms PDSCH scheduled within TTIs n-WDL to n-1(i.e. including all CCs) to an sPDSCH in TTI/subframe n (i.e. including all CCs):

· Whether the UE skips processing PDSCH(s) is up to the UE implementation.
· In case UE skips PDSCH 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. The UE indicates a separate capability per DL sTTI length.
· The UE should attempt to skip the processing of as small number of PDSCH(s) as possible.

· In case of switching from the reception of PUSCH grants within TTIs n-WUL to n-1 (i.e. including all CCs) to the sPUSCH grant in TTI/subframe n (i.e. including all CCs):

· Whether the UE skips processing/transmission of PUSCH(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 PUSCH grant(s)

· The value of WUL is a UE capability with the value range of 0 to k-1, where k is the 1ms TTI UL scheduling time. The UE indicates a separate capability per UL sTTI length.
· The UE should attempt to skip the processing/transmission of as small number of PUSCH(s) as possible.
Agreement:
Support HARQ process sharing between TTI and sTTI

· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:

· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 

· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants

· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions
Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUSCH is transmitted on sPUSCH

· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)

· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH

· No requirement on the time of dropping prior to sPUSCH transmission is adopted
· CSI of PUSCH is dropped
Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUCCH
Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUCCH in the same subframe on a given carrier for a UE

· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUCCH transmission.
· The UE shall not resume the dropped/stopped transmission

Agreement:
· In case of collision between PUCCH and sPUCCH in the same subframe on a given carrier for a UE
· HARQ-ACK of PUCCH is transmitted on 1-slot sPUCCH 
1. Spatial bundling of HARQ-ACK of PUCCH is applied when configured
2. No new higher layer signaling for spatial bundling is added. Existing signaling is re-used for the collision case.
· HARQ-ACK of PUCCH is transmitted on 2/3-os sPUCCH 

1. Spatial bundling of HARQ-ACK of PUCCH is applied

2. FFS on other bundling

· FFS: How to resolve ambiguity between UE and eNB on reported HARQ-ACK.
Agreement:
· In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH
Agreement:
In case of collision between PUCCH format 1/1a/1b/3 and sPUSCH in the same subframe on a given carrier for a UE
· The UE, should attempt drop/stop, as soon as possible (up to UE implementation) whole/remaining transmission of PUCCH format 1/1a/1b/3
· The UE should strive to drop the PUCCH at a slot boundary before the start of the sPUSCH transmission.
· The UE shall not resume the dropped/stopped transmission

Agreement:
· In case of collision between PUCCH and sPUSCH in the same subframe on a given carrier for a UE

· HARQ-ACK of PUCCH is transmitted on sPUSCH

· FFS on coding of HARQ-ACK and sHARQ-ACK (e.g., joint coding or separate coding)

· FFS on whether to bundle HARQ-ACK before mapping onto sPUSCH

· CSI of PUCCH is dropped
Agreement:
· For an RB set configured with more than 1 symbol and the localized sCCE-to-sREG mapping for CRS based sPDCCH, the frequency-first time-second sCCE-to-sREG mapping is adopted. 

· For an RB set configured with more than 1 symbol and the distributed (FFS: on sCCE or sREG level) mapping for CRS based sPDCCH, the frequency-first time-second sCCE-to-sREG mapping is adopted. 
Agreement:
· For an RB set configured with more than 1 symbol and the localized sCCE-to-sREG mapping for DMRS based sPDCCH, the time-first frequency-second sCCE-to-sREG mapping is adopted. 

· For an RB set configured with more than 1 symbol and the distributed (FFS: on sCCE or sREG level) mapping for DMRS based sPDCCH, the time-first frequency-second sCCE-to-sREG mapping is adopted.

Agreement:
DMRS-based RB set in 3-symbol sTTI spans 3 symbols.
Agreement:
The sDCI for sTTI#0 is accommodated in:

· 1-slot: in the legacy PDCCH region
· 2/3os: in the legacy PDCCH region
Agreement:
In sTTI operation, there is no restriction for RB sets to be fully non-overlapping by specification.
Agreement:
For the 1-slot sTTI operation, the maximum number of symbols per CRS-based RB set is 2. 
Agreement:
For employing SFBC in CRS-based sPDCCH, the maximum number of antenna ports is 4. The number of antenna ports is indicated by the PBCH. Handling of orphan RE is FFS.

Agreement:
#sREGs per sCCE is the same for 2/3os and 1-slot sTTI

Agreement:
#sREGs per sCCE is independent of sTTI index in the subframe for CRS based sPDCCH
Agreement:
#sREGs per sCCE is for CRS based sPDCCH is 4

Agreement:
DMRS bundling (if applicable) is supported for DMRS based sPDCCH

Agreement:
· CRS-based sPDCCH is only applied to non-MBSFN subframe.
Agreement:
Support aggregation level L∈{1,2,4,8} for sPDCCH search space. 
Agreement:
A UE can be configured to monitor an sPDCCH RB set p with M_p^((L))sPDCCH candidate(s) for sPDCCH search space at aggregation level L within an sTTI, where p∈{0,1} and M_p^((L))∈{0,1,…,M_total}. M_total is the maximum allowable number of sPDCCH candidates to be monitored in an sTTI over all sPDCCH sets and aggregation levels. 
- FFS: The value of M_total.
- FFS: The total number of RB sets configurable to a UE

Agreement:
The configured aggregation levels to be monitored within an sPDCCH RB set in an sTTI can be any subset of the supported aggregation levels L for sPDCCH search space. 

Agreement:
The maximum allowable blind decodes per sTTI on one CC, irrespective if the sDCI is in sPDCCH or PDCCH, for 2/3os sTTI is 6.

Agreement:
The maximum allowable blind decodes per sTTI on one CC, irrespective if the sDCI is in sPDCCH or PDCCH, for 1-slot is 12.

Agreement:
Support different number of sPDCCH candidates per aggregation level to be monitored for different sTTI index. FFS configured per sub-set of the sTTI in a subframe, over different subframe types, or different RS overhead, details on configuration. 

Agreement:
Whether the UE-specific search spaces for different UEs overlap is up to configuration.

Agreement:
For sDCI monitoring in legacy PDCCH, the hashing function for PDCCH is used by using M_sDCI^(L) instead of M_L. Value of M_sDCI^(L) is FFS.

Agreement:
The number of PDCCH candidate(s) M_sDCI^((L)) at aggregation level L for monitoring sDCI1 in legacy PDCCH region is determined by higher layer signalling, independent on the number of M_L at aggregation level L for monitoring DCI.

Agreement:
· For 1-slot sTTI containing sPDCCH, the following scheduling cases are supported

· CRS-based sPDCCH scheduling CRS-based sPDSCH

· CRS-based sPDCCH scheduling DMRS-based sPDSCH

· DMRS-based sPDCCH scheduling DMRS-based sPDSCH
Agreement:
· For 1-slot sTTI containing sPDCCH, both TDM (if supported) and FDM of sPDCCH and sPDSCH are supported.

Agreement:
· For 1-slot sTTI, separate DMRS resource is used for sPDCCH and sPDSCH in slot 1.
Agreement:
In the 1-slot sTTI#1 of a DL subframe, the sPDCCH DMRS are placed in symbols #7,8 
Agreement:
In the 1-slot for normal subframes and sTTI#0, at least one pair of symbols carry sPDSCH DMRS and the pair of symbols is selected among the following options:

· Op 1: 3-4 

· Op 2: 5-6 (legacy DMRS position) 

· Op 3: 2-3 if CFI=1,2 and 3-4 if CFI=3 (2OS-sTTI#1) 

Agreement:
In the 1-slot for normal subframes and sTTI#1, at least one pair of sPDSCH DMRS is supported and can be placed in symbols

· Op 1: 10-11
· Op 2: 12-13 (legacy DMRS position)

· Op 3: 9-10 (2OS-sTTI#4) 
Agreement:
· For 2/3-OS sTTI containing sPDCCH, the following scheduling cases are supported:

· CRS-based sPDCCH scheduling CRS-based sPDSCH

· CRS-based sPDCCH scheduling DMRS-based sPDSCH

· DMRS-based sPDCCH scheduling DMRS-based sPDSCH
Agreement:
For 2/3-OS sTTI containing sPDCCH, TDM (if supported) and FDM of CRS-based sPDCCH and CRS-based sPDSCH is supported.
Agreement: 

For 2/3-OS sTTI containing sPDCCH, FDM of CRS-based sPDCCH and DMRS-based sPDSCH is supported.

· FFS: TDM of CRS-based sPDCCH and DMRS-based sPDSCH is supported 

Agreement:
Prioritize designing a mechanism for unused sPDCCH resources for 2/3-OS sTTI
· The sPDCCH reuse indication is based on RB set, sREG, sCCE, or sPDCCH candidate granularity. Details are FFS.
· Adopt the same mechanism for 1-slot sTTI, if applicable

Agreement:
The sequence-based sPUCCH w/o DMRS is supported for up to two HARQ-ACK bits in 2OS sTTI and 3OS sTTI.

· ACK/NACK information map to different sPUCCH resource

· NOTE: sPUCCH resource consist of RB index and cyclic shift

· The cyclic shifts on different sPUCCH symbols can be different due to cyclic shift randomization 
· Cyclic shift randomization is re-used from 1 ms operation to support multiplexing with legacy PUCCH
· Only frequency hopping between sPUCCH symbol(s) is supported (no FH is not supported). 
· 1 RB allocation per symbol
· Hopping pattern for 3-OS sPUCCH (i.e., sTTI#0 and sTTI#5) is {1|2} where | is a hopping boundary.
Agreement:
· When positive SR and HARQ-ACK are to be transmitted on 1-slot sPUCCH in the same sTTI,

· For sPUCCH format carrying up to 2 bits HARQ-ACK , HARQ-ACK is transmitted on sPUCCH resource for SR;

· For sPUCCH format carrying more than 2 bits HARQ-ACK, SR and HARQ-ACK are transmitted on sPUCCH resource for HARQ-ACK.
· When there is negative SR:

· For sPUCCH format carrying up to 2 bits HARQ-ACK , HARQ-ACK is transmitted on sPUCCH resource for HARQ-ACK;

· For sPUCCH format carrying more than 2 bits HARQ-ACK, SR and HARQ are transmitted on sPUCCH resource for HARQ-ACK.
Agreement:
· When positive SR and 1-bit HARQ-ACK are to be transmitted on 2/3-symbol sPUCCH in the same sTTI, one of the options can be supported:

· Two sPUCCH resources are configured for SR+HARQ and two sPUCCH resources are configured for only HARQ.
Agreement:
· One of four sPUCCH resources configured by higher layer is indicated by a 2-bit field in sDCI1 at least for the following sPUCCH formats, 

· 2/3-OS sPUCCH format(s) carrying more than 2 bits ACK/NACK + SR (if any) 

· 7-OS sPUCCH format(s) carrying more than 2 bits ACK/NACK + SR (if any) 

· 7-OS sPUCCH format carrying up to 2 bits ACK/NACK

Agreement:
· For 2/3-OS sPUCCH format carrying up to 2 bits ACK/NACK, one of four sPUCCH resource groups configured by higher layer is indicated by a 2-bit field in sDCI1. Each group contains 2 or 4 sPUCCH resources (depending on the expected number of HARQ-ACK bits) configured by higher layer. 

Agreement:
· For PF4-based 7-symbol sPUCCH

· Hopping is supported

· {D R D | D D R D} for the first slot, {D R D D | D R D} for the second slot
Agreement:
For 7-symbol sPUCCH format for more than 2 bits, PF3-based 7-symbol sPUCCH is supported in addition to PF4-based 7-symbol sPUCCH.

Agreement:
· For PF3-based 7-symbol sPUCCH hopping is not supported
Agreement:
· Channel coding for 7-symbol sPUCCH
· Up to 11 bits: Single RM coding
· 12-22: Dual RM
· More than 22 bits: TBCC+8bit-CRC
Agreement:
· For 1-slot sPUCCH format 4 the number of RBs is signaled by higher layer signaling and can be configured between 1 to 8.

Agreement:
· For UCI on sPUSCH: 

· The beta offset values for sPUSCH and PUSCH are independently configured.
· The beta offset table for 1 ms operation is re-used
· FFS: If aperiodic CSI on sPUSCH is supported
Agreement:
· When multiple sPUSCH scheduled to the same UE share a DMRS symbol, the eNB has to guarantee the same output power and resource assignment for those sTTI.

Agreement:
For special subframe configurations 1, 2, 3, 4, 6, 7 and 8, DwPTS is split into a 1-slot sTTI and an X-symbol sTTI, where X is the number of symbols of DwPTS in the second slot. The minimum processing time for X-symbol sTTI is the same as 1-slot sTTI.
Agreement:
For special subframe configurations [3, 4, 8], the sPDSCH transmission is supported in the second slot of DwPTS. FFS on configuration 1,2,6,7.

Agreement:
The X-symbol sTTI is scheduled independently.
Agreement:
For special subframe configurations 0~9, the sPUSCH/sPUCCH transmission is not supported in UpPTS.
Agreement:
For special subframe configurations 10, the sPUSCH transmission is supported in UpPTS, and sPUCCH transmission is FFS.
Agreement:
For 1-slot sTTI operation, a single minimum processing time is supported.
Agreement:
The timing between sPDSCH to HARQ-ACK and UL grant to sPUSCH are determined by pre-defined table.
Agreement:
For DL 1-slot sTTI length or UL 1-slot sTTI length, a processing time of n+4 slot sTTI assuming a maximum TA Y for DL data to DL HARQ and for UL grant to sPUSCH is supported 

· Y <= 330 us

· FFS the detailed value

Note that sTTI refers to 

· sPUSCH sTTI for the UL grant to UL data timing 

· sPDSCH sTTI for the DL data to DL HARQ feedback timingt

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.

R1-1714768

 HYPERLINK "
.zip" 


LS on Stage 2 description of short TTI and short processing time
R1-1714769 
LS on Pcmax for shortened TTI, Source: RAN1; To: RAN4

R1-1714764
LS on UE capability signalling for sTTI configurations, source: RAN1; To: RAN4; Cc: RAN2
2.1.1.2
RAN2

2.1.1.1.1
Reduced processing time

No further agreements made.
2.1.1.1.2
Shortened TTI

· Agreements on BSR:
· No new BSR format is introduced for sTTI

· LCH to LCG grouping is left to eNB implementation
· Keep the existing BSR procedures, and formats, e.g., with buffer status reported per LCG and at most four LCGs. 

· Keep the existing BSR cancellation procedure for sTTI.
· Agreements on SR:
· A restriction similar to LCP restriction can be used to determine SR configuration to logical channel mapping

· In the case of overlapping occasions of sPUCCH and PUCCH, it is left up to UE implementation which of sPUCCH or PUCCH SR resources to send SR on when SR can be sent on both PUCCH and sPUCCH.  In case of non-overlapping SR occastions, the UE can transmit on the earliest SR occasion.  The UE doesn’t transmit on both sPUCCH and PUCCH simultaneously.   

· Working assumption:  an SR transmitted on sPUCCH starts an ssr-ProhibitTimer to prohibit SRs on sPUCCH until it times out

· Working assumption:  Different SR_COUNTERs are used

· Like in legacy LTE, inclusion of a BSR in a MAC PDU for transmission cancel all pending SRs, no specification change needed for this.
· Agreements on LCP: 
· The current specification for Bj operation doesn’t need to be updated.
· There is no TTI length restriction for MAC CE.
· Nothing needs to be specified and it is up to the UE implementation whether to send MAC CE/BSR on sPUSCH when the original MAC CE in PUSCH is dropped.
· Agreements on SPS:
· RAN2 sees benefits to support SPS for short TTI

· Same LCP restriction as dynamic grant will apply for SPS grant.   

· sTTI SPS intervals are configured by RRC. New sTTI-based interval values are introduced. The minimum value of 1 sTTI is supported.  Other values are FFS.  

· In DL/UL SPS with asynchronous HARQ, the HARQ process ID is derived from the sTTI-number (index of sTTI within subframe).  Details are FFS

· Send LS to RAN1 to indicate RAN2 desire to support SPS and agreements.  Ask the feasibility of SPS activation/deactivation for sTTI.
· Agreement on DRX:
· No DRX enhancements are supported for Rel-15

· A single onDuration timer is configured

· Respond to RAN1.  No consensus in RAN2 to support L2/L3 DRX enhancement.  Mention agreements HARQ RTT timer and retransmission timers. 
2.1.1.3
RAN4

2.1.1.1.1
Reduced processing time

2.1.1.1.1.1
RRM

A CR for transmit timing adjustment delay was technically endorsed in R4-1709095 and a CR for SCell activation/deactivation delay was technically endorsed in R4-1709024.

2.1.1.1.2
Shortened TTI
2.1.1.1.2.1
RRM

CRs covering the interruption impact of sTTI were technically endorsed for CGI reading (in R4-1709018) and ProSe (in R4-1709020) A CR for transmit timing adjustment delay was technically endorsed in R4-1709095. A CR for SCell activation/deactivation delay was technically endorsed in R4-1709024 A clarification of DRX state with sPDCCH was also endorsed in R4-1708268.

2.1.1.1.2.2
RF

2.1.1.1.2.2.1
BS RF


Agreements (R4-1707648)



CR that was endorsed for 2 OS would also cover 7 OS. No further work is needed for BS RF core.

2.1.1.1.2.2.2
UE RF


Agreements (R4-1708903)



Transient time:




10us for ON-to-OFF and OFF-to-ON transient period




10us + 10us for 2 consecutive sTTIs with power change or frequency hopping.




10us + 10us for sTTI + SRS.



Transient period and ON/OFF mask:




Rules have been specified and agreed for consecutive sTTIs and where to put transient.



Pcmax evaluation for single carrier:

Evaluation window should consider frequency hopping duration to be consistent with that of 1msec TTI
2.1.2
Progress of the Performance part WI
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
2.2.2
Completed elements of the Performance part WI
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

· 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
Specify the necessary UE and base station performance requirements to support shortened TTI and processing time.
3.
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