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1 Introduction
In this contribution some outstanding issues for sTTI are discussed. 
2 Discussion
2.1 PHR
In RAN2#100 one outstanding issue related to Power Headroom reporting was left FFS: 

Proposal 1: no need to enhance the PHR triggering condition for sTTI.

Proposal 2: PHR MAC CE should be extended to include the factor of sPUCCH/sPUSCH.
-
Ericsson and Nokia think that we need to wait for RAN1.  

Option1: New MAC CE for sTTI 

Option 2: One PHR and a mechanism indicate whether it is sPHR or PHR 

Option 3: No changes to current PHR reporting.  The eNB implicitly determines 

=>
FFS how to report PHR for sTTI

RAN1 later made the following agreements for PHR:
	For PHR transmitted on sPUSCH, the PHR is reported for all activated UL carriers

· For a carrier not configured with sTTI, the principle of legacy PHR computation is reused, i.e. 

· If PUSCH is scheduled on this carrier in the subframe containing the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH. 

· Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe. 

· For a carrier configured with sTTI 

· If sPUSCH is scheduled on this carrier in the UL sTTI in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled sPUSCH.

· If sPUSCH is not scheduled on this carrier, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the UL sTTI in which the PHR is transmitted.

	For PHR transmitted on PUSCH, the PHR is reported for all activated UL carriers

· Independent of whether sTTI is configured or not for the carrier, the legacy PHR computation is reused

· 
If PUSCH is scheduled on this carrier in the subframe in which the PHR is transmitted, the PHR for this carrier is an actual PHR for the scheduled PUSCH.

· 
Otherwise, the PHR for this carrier is a virtual PHR computed assuming the PHR calculation for the subframe.


The RAN1 agreements mean that RAN1 have made rules for what the PHR refers to for each carrier in different cases. The PHR ccould therefore still look the same in the MAC CE independently if it is sent on PUSCH or slot/subslot PUSCH. However, it may simplify eNB implementation if there is an indication in the PHR whether it was send on PUSCH or slot/subslot PUSCH.

Proposal 1: Include an indication in PHR MAC CE whether it was sent on PUSCH or slot/subslot PUSCH.

2.2 UE capabilities
The UE capabilities for short processing time and short TTI have been discussed in RAN1, but not in RAN2. The following capabilities have been agreed in RAN1 and implemented in 36.306 and 36.331 (the text with track changes is from the TP in [4]):

· Shortened processing time for 1ms TTI

	The UE capability of reduced processing time for 1 ms TTI applies jointly for shortened processing time between UL grant and UL data and for shortened processing time between DL data and DL HARQ feedback.

	The UE capability is reported per band combination. For each band combination the maximum number of supported CCs for short processing time are reported. The reported number of carriers apply to all the FS-type(s) supported. The supported FS-type(s) are also reported per band combination.

	A UE shall report the maximum number of CSI processes for aperiodic CSI in TM10 it can update with the minimum value of nCQI_ref = {legacy value-1}.


· Shortened TTI with shortened processing time

	UE capability on capability of decoding PDSCH and sPDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier

	· 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

· Define separate UE capability per band/band combination

	· If UE is indicating the capability of and is configured with simultaneous transmission, it applies to both sPUSCH/sPUCCH and PUSCH/PUCCH

	· 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.

	Tx diversity in sPUCCH format 1/1a/1b/3 is defined as in legacy PUCCH and is a separate UE capability between 1 ms and sTTI.

	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

	Simultaneous transmission of different TTI lengths across different carriers are allowed only if a UE reports the capability. A common capability/configuration is defined regardless of UL TTI length combinations. The capability is defined per band/band combination. The UE capability is not separated per combination of different channel types (e.g., {PUSCH, sPUSCH}, {PUCCH, sPUCCH}, {PUSCH, sPUCCH}, {sPUSCH, PUCCH},{sPUSCH,sPUSCH},{sPUSCH,sPUCCH},{sPUCCH,sPUCCH})

	· 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 

For subslot operation the UE can, relating to processing timeline Set 1 and Set 2, indicate the support of either Set 1 or Set 2 for a given reported UE capability. A support of Set 1 implicitly means a support of Set 2, and either set 1 or set 2 can be configured to the UE

· 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).

	An optional UE capability is introduced to indicate the maximum number of blind decodes in UE-specific search space in one subframe for CCs configured with sTTI operation, including both legacy DCI formats and sDCI 

· The number of blind decodes supported by the UE is the field value X*68

· Value ranges for X from 4 to 32

	The UE MIMO capability definition is reused for sTTI but is separately reported

	For sTTI specific A-CSI reporting, for a bandwidth class with a single CC, the max. number of CSI processes supported on a CC within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations

	For sTTI specific A-CSI reporting, for a bandwidth class with multiple CCs, the max. number of CSI processes supported on a single CC within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.

	For sTTI specific A-CSI reporting, for a bandwidth class with multiple CCs, the max. number of CSI processes supported on all CCs within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.

	For sTTI specific A-CSI reporting, for the sTTI operation, the UE capability which indicates the maximum number of CSI processes to be updated across CCs is reported separately from that of the 1ms TTI operation

	For sTTI specific A-CSI reporting, the UE is not expected to update CSI associated with all sTTI CSI requests except the max(N_y-N_u,0) when the UE has N_u unreported CSI associated with other aperiodic sTTI CSI requests. A CSI process associated with an sTTI CSI request shall only be counted as unreported in an sTTI before the sTTI where sPUSCH carrying the corresponding CSI is transmitted. The value of N_y is a UE capability, and defined as the maximum number of sTTI CSI processes that the UE is required to update across the CCs


MAC-Parameters-v15xy ::=



SEQUENCE {

min-Proc-TimelineSubslot-r15


SEQUENCE (SIZE(1..3)) OF ProcessingTimelineSet-r15  OPTIONAL,


skipSubframeProcessing-r15



SkipSubframeProcessing-r15

OPTIONAL

}
ProcessingTimelineSet-r15 ::=



ENUMERATED {set1, set2}

PhyLayerParameters-v15xy ::=


SEQUENCE {

maxLayersSlotOrSubslotPUSCH-r15


ENUMERATED {oneLayer,twoLayers,fourLayers}
OPTIONAL,


maxNumberUpdatedCSI-Proc-SPT-r15

INTEGER(5..32)




OPTIONAL,

maxNumberUpdatedCSI-Proc-STTI-r15

INTEGER(5..32)




OPTIONAL,

mimo-UE-ParametersSTTI-r15 



MIMO-UE-Parameters-r13


OPTIONAL,


mimo-UE-ParametersSTTI-v15xy


MIMO-UE-Parameters-v1430

OPTIONAL,


numberOfBlindDecodesUSS-r15



INTEGER(4..32)




OPTIONAL,


pdsch-SlotSubslotPDSCH-Decoding-r15

ENUMERATED {supported}


OPTIONAL,


srs-DCI7-Triggering-FS2-r15



ENUMERATED {supported}


OPTIONAL,




txDiv-SPUCCH-r15





ENUMERATED {supported}


OPTIONAL,


...
}

RF-Parameters-v15xy ::=



SEQUENCE {


sTTI-SPT-SupportedBandCombinationList-r15 STTI-SPT-SupportedBandCombinationList-r15
OPTIONAL
}
SkipSubframeProcessing-r15 ::=

SEQUENCE {


skipProcessingDL-Slot-r15


INTEGER (0..3)




OPTIONAL,


skipProcessingDL-SubSlot-r15

INTEGER (0..3)




OPTIONAL,

skipProcessingUL-Slot-r15


INTEGER (0..3)




OPTIONAL,

skipProcessingUL-SubSlot-r15

INTEGER (0..3)




OPTIONAL
}

SPT-Parameters-r15 ::=_



SEQUENCE {


frameStructureType-SPT-r15


BIT STRING (SIZE (3))


OPTIONAL,


maxNumberCCs-SPT-r15



INTEGER (0..32)




OPTIONAL

}

STTI-SPT-SupportedBandCombinationList-r15 ::= SEQUENCE (SIZE (1..maxBandComb-r13)) OF STTI-SPT-BandCombinationParameters-r15

STTI-SPT-BandCombinationParameters-r15 ::= 
SEQUENCE {


stti-SPT-BandParameterList-r15

SEQUENCE (SIZE (1.. maxSimultaneousBands-r10)) OF 




STTI-SPT-BandParameters-r15,


simultaneousTx-differentTx-duration-r15
ENUMERATED {supported}


OPTIONAL,


spt-Parameters-r15





SPT-Parameters-r15



OPTIONAL,

sTTI-SupportedCombinations-r15


STTI-SupportedCombinations-r15
OPTIONAL,

...

}
STTI-SPT-BandParameters-r15 ::= SEQUENCE {


sTTI-CA-MIMO-ParametersDL-r15


CA-MIMO-ParametersDL-r15

OPTIONAL,


sTTI-MIMO-CA-ParametersPerBoBCs-r15

MIMO-CA-ParametersPerBoBC-r13
OPTIONAL,


sTTI-MIMO-CA-ParametersPerBoBCs-v15xy
MIMO-CA-ParametersPerBoBC-v1430
OPTIONAL,



...
}
STTI-SupportedCombinations-r15 ::= 
SEQUENCE {


combination-22-r15




DL-UL-CCs-r15




OPTIONAL,

combination-77-r15




DL-UL-CCs-r15




OPTIONAL,

combination-27-r15




DL-UL-CCs-r15




OPTIONAL,

combination-22-27-r15



DL-UL-CCs-r15




OPTIONAL,

combination-77-22-r15



DL-UL-CCs-r15




OPTIONAL,


combination-77-27-r15



DL-UL-CCs-r15




OPTIONAL

}

DL-UL-CCs-r15 ::= SEQUENCE {


maxNumberDL-CCs-r15



INTEGER (0..32)





OPTIONAL,


maxNumberUL-CCs-r15



INTEGER (0..32)





OPTIONAL

}
Two issues have been raised regarding these UE capabilities. The first question is why the maximum number of CCs for each band needs to be reported for each band as the number of CCs is anyhow known for the band combination. RAN1 made the 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

· Define separate UE capability per band/band combination
which is a bit ambiguous regarding if “/” should be interpreted as “and” or “or”. It seems like the intention in RAN1 was that the capability should be defined per band or per band combination. It is therefore proposed to define the capability only for the band combination and remove it from the band definition. 

The same question arises for the parameter simultaneousTx-differentTx-duration which is better defined as a band combination parameter only.
Proposal 2: Report sTTI-SupportedCombinations for each band combination, but not for each band.
Proposal 3: Report simultaneousTx-differentTx-duration for each band combination, but not for each band.

The other question which has been raised is why the band combination list for sTTI and SPT is reported as part of physical layer parameters. In the LS from RAN4 [2] it states that the UE capability per sTTI length combination is not an RF capability, but it also states that separate sTTI length capabilities per band/band combination is needed. The UE capability sTTI-TTI-SupportedBandCombinationList is currently defined as PhyLayerParameters, but it is better defined as RF-Parameters as other band combination parameters are placed there. 
Proposal 4: Define sTTI-TTI-SupportedBandCombinationList as RF-Parameters. 
The implementation of proposals 1-4 are shown in the text proposal in [4].

2.3 Corrections to 36.331
In the text proposal for corrections to 36.331 for short TTI and short processing time [4], some further corrections are proposed. The configuration of short processing time and short TTI was done as part of MAC-MainConfig in [3], but according to RAN1 agreements the configuration should be done per CC. The configuration is therefore moved to PhysicalConfigDedicated instead. 
In [3] there was no possibility to deconfigure short processing time, and the configuration of SPT is therefore moved within a setup/release structure in [4].
In SPDCCH-Config the size of the bit string for resourceBlockAssignment should have had a range, but the smallest size of the bit string was missing and it has been added in [4]. 
In SlotOrSubslotPUSCH-Config the betaOffset’s were not correctly defined and have been corrected.
In SPS-Config some parameters were lacking field descriptions and they have been added in [4]. The parameter n1SPUCCH-AN-PersistentList was removed as it is not needed for short TTI. For legacy SPS the PUCCH format 1 is separately configured for SPS as format 1 is implicitly scheduled for the case of no SPS. For short TTI there is no implicit PUCCH resource signalling and then no separate configuration for the SPS case is needed.
Also some field descriptions and parameters have been corrected and moved to the correct place in alphabetic order and section.

Proposal 5: Discuss and agree on the text proposal for corrections to 36.331 for short TTI and short processing time [4].
3 Summary
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: Include an indication in PHR MAC CE whether it was sent on PUSCH or slot/subslot PUSCH.

Proposal 2: Report sTTI-SupportedCombinations for each band combination, but not for each band.
Proposal 3: Report simultaneousTx-differentTx-duration for each band combination, but not for each band.

Proposal 4: Define sTTI-TTI-SupportedBandCombinationList as RF-Parameters. 
Proposal 5: Discuss and agree on the text proposal for corrections to 36.331 for short TTI and short processing time [4]. 
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