3GPP TSG-RAN1 Meeting #91


R1-1721216
Reno, USA, 27th Nov – 1st Dec, 2017

Title:
LS on additional agreements for shortened TTI and processing time for LTE
Release:
Rel-15
Work Item:
Shortened TTI and processing time for LTE (LTE_sTTIandPT)
Source:
RAN1
To:
RAN2
Cc:
-
Contact Person:


Name:
Mårten Sundberg
E-mail Address:
Marten.Sundberg[at]Ericsson.com
1. Overall Description:
RAN1 would like to inform RAN2 additional agreements have been made for the work item on Shortened TTI and processing time for LTE which have RAN2 impact. The additional agreements are listed below.
Agreement:

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}. 

Agreement:
For the delta-F of slot-sPUCCH format 1, {-1,0,1,2,3,4,5,6} are supported.

Agreement:
The configured delta_F for subslot-sPUCCH format 1a also applies to subslot-sPUCCH format 1

Agreement:
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

Agreement:
A UE can be configured with up to two RB sets for sPDCCH monitoring that apply to MBSFN subframes, and up to 

two RB sets for sPDCCH monitoring that apply to non-MBSFN subframes
Agreement:
The granularity of RB allocation for configuring an sPDCCH RB set is 1 RB for CRS-based SPDCCH.

The granularity of RB allocation for configuring an sPDCCH RB set is 2 RB for DMRS-based SPDCCH, aligned with the sPRG.

Agreement:
The number of PDCCH candidate(s) M_sDCI^((L)) at aggregation level L for monitoring sDCI1 in legacy PDCCH region is

· less than or equal to 2 for aggregation level 4 and 8,

· less than or equal to 6 for aggregation level 1 and 2

Agreement: 
The number of sPDCCH candidate(s) M_sDCI^((L)) at aggregation level L for monitoring sDCI1 in sPDCCH region is

· less than or equal to 2 for aggregation level 4 and 8,

· less than or equal to 6 for aggregation level 1 and 2

Agreement: 

For determining the sCCEs corresponding to sPDCCH candidate m of the sPDCCH search space at aggregation level L in sPDCCH RB set p in sTTI k,
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for all k, is configured by higher layer signaling.
Agreement: 
Per RB-set, a UE can be configured to operate in one of the following four modes of sPDCCH rate-matching operation 

· Mode 1: UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set), otherwise no rate-matching is performed for the RB set. 

· Mode 2: UE rate-matches around the whole sPDCCH RB set 

· Mode 3: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is found in the RB-set, otherwise no rate-matching is performed for the RB set. 

· Mode 4: UE rate-matches around the whole sPDCCH RB set if sDCI scheduling the sPDSCH is not found in the RB-set, otherwise UE rate-matches only around the sDCI scheduling the sPDSCH (if transmitted in the sPDCCH RB-set)

· In case two RB sets are overlapping where the sDCI scheduling the sPDSCH, the sDCI is assumed to be found in both RB sets.

Agreement: 

In case positive SR and 2-bit HARQ-ACK are to be transmitted on 2/3-OS sPUCCH in sequence based 2/3-OS sPUCCH, four sPUCCH resources are configured for SR with 2-bit HARQ-ACK.
· The four resources are used for SR+'ACK, ACK', SR+'ACK, NACK', SR+'NACK, ACK', SR+'NACK, NACK' respectively. 

Agreement: 

For the periodicity of sSR sent on 2/3-OS sPUCCH, 2ms periodicity is supported in addition to {1 sTTI, 2 sTTI, 3 sTTI, 4 sTTI, 5 sTTI, 1ms, 5ms, 10 ms}.

Agreement: 

For 2/3-OS sequence based sPUCCH, all four sPUCCH resource groups configured by RRC have four sPUCCH resources. 

· In case of 1-bit HARQ-ACK transmission, the first two resources in the indicated groups are used.
· In case of 2-bit HARQ-ACK transmission, all the four resources in the indicated groups are used.
Agreement: 

A shortened version of PUCCH Format 4 is used for sPUCCH format 4 for 2/3os and the number of configured RBs is one of the values in the set {1,2,3,4,5,6,8}. 

Agreement: 

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

Agreement: 

If sTTI specific A-CSI reporting is supported, 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.
Agreement: 

If sTTI specific A-CSI reporting is supported, 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.

Agreement: 

If sTTI specific A-CSI reporting is supported, 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.

Agreement: 

If sTTI specific A-CSI reporting is supported, 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. 

Agreement: 

If sTTI specific A-CSI reporting is supported, 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.

Agreement: 

The ratio of the PDSCH EPRE to CSI-RS EPRE for 1ms TTI and sTTI are configured jointly.

Agreement: 

If sTTI specific A-CSI reporting is supported, for PMI reporting, the codebook size restriction is separately (compared to 1 ms operation) indicated via RRC signaling.

Agreement: 

One of resource allocation types 0 or 2 is configured for sPDSCH via RRC signaling.

Agreement: 

For sPUSCH power control, the higher-layer parameter AccumulationEnabled is separately configured for sTTI and 1 ms operation

Agreement: 

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.

Agreement: 

If a UE is configured with subslot sTTI operation for a set of features, i.e., with multiple RB sets of different RS types and/or length, where at least one configured feature requires Set 2 conditions, a single configured processing timeline and maximum TA from higher layer signalling is configured from Set 2 for that PUCCH group. Otherwise, the eNB may configure the UE with a single configured processing timeline and maximum TA from either Set.
Agreement:
· Two possible beta offset value for each of HARQ-ACK and RI are configured by RRC for subslot operation. The used beta offset value (the first or the second value configured) is indicated in the UL sDCI by a single bit. For slot operation a single beta factor is configured by RRC and no indication is included in sDCI.

· 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 (or in case of no DMRS symbol, i.e. DD is indicated in UL grant, to the first data 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.

· For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the RI is mapped from the end of the data symbol rate matched by sPUSCH data, followed by HARQ-ACK by puncturing sPUSCH data REs (puncturing the symbol from bottom to the top, as in legacy), PMI/CQI are mapped from the start of the data symbol, which are rate matched by sPUSCH data.

2. Actions:

To RAN2 group.

ACTION: 
RAN1 kindly asks RAN2 to take the above agreements into consideration for their work.
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN WG1 Meeting #92
26 Feb – 2 March 2018   
Athens, Greece
_1573376153.unknown

