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1 Introduction
In this contribution a summary of the RAN1 agreements is made and the corresponding RRC impacts are discussed.
2 Discussion
2.1 RAN1 agreements
The following agreements made in RAN1 may have impact on RRC signalling. A list of all RAN1 agreements can be found in the Annex.
2.1.1 Shortened processing time
Agreement:
· Reduced processing time(s) are RRC configured for the UE
2.1.2 sTTI operation
Agreement:

· Short TTI is not configured with extended CP.
Agreement: 
· The DL sTTI length of a UE is configured by RRC signaling.

· FFS on whether different DL sTTI lengths for a given UE can be configured for different serving cells or not.
Agreement:
· Select a sTTI scheduling scheme among the following candidates for each sTTI length

· Single level DCI 
· RRC configuration of sPDCCH search space and/or sPDCCH frequency region

· UE-specific information in sDCI related to sPDSCH/sPUSCH
· Two level DCI 
· RRC configuration may or may not at least partially indicate sPDCCH frequency region/search space for some of the variants described below

· variant 1
· Slow DCI: non UE-specific information in PDCCH 

· Fast DCI: UE-specific information in sDCI
· variant 2
· Slow DCI: UE-specific information in PDCCH

· Fast DCI: UE-specific information in sDCI
· variant 3
· Slow DCI: UE-specific information in PDCCH and/or sPDCCH

· Fast DCI: UE-specific information in sDCI
· Note: the sTTI scheduling scheme may be the same or different for different sTTI length

· FFS how to reduce the payload of sDCI/DCI messages for sTTI operation

· FFS support of multi-sTTI scheduling
· Additional L1 signaling related to sTTI operation can be considered
Agreement:

· For DL transmission for sTTI
· TM1, 2, 3, 4, 6, 9, 10 are supported for FS1.

· TM1, 2, 3, 4, 6, 8, 9, 10 are supported for slot based sTTI for FS2.
· Note: For 2 symbol sTTI design TM8 is not supported in this WI
· For UL transmission for sTTI
· TM1 and TM2 are supported
Agreement:
· For a given UE, the same DL sTTI length is configured for the serving cells within the same PUCCH group for which sTTI operation is configured

· FFS on across two PUCCH groups
Agreement:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH
· 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

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· No special consideration is specified for overlapping of sPDSCH and PDSCH

· Otherwise
· 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 sPDSCH and is not required to decode PDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

2.2 RRC impacts
2.2.1 Physical layer configuration

Based on the agreements listed in chapter 2.1, the following physical layer configurations impact RRC signalling:
· Configuration of reduced processing time.needs to be added. 
· Configuration of DL and UL and sTTI length. The UE will be configured with the legacy TTI length and one short TTI length for DL and UL to switch dynamically in between. Updates are needed to add configuration of short TTI length and the procedure text needs to state that the legacy TTI configuration should still be kept even if a sTTI is configured. 
· Configuration of scheduling scheme. sPDCCH search space and/or sPDCCH frequency region for one or two level DCI. The scheduling scheme may be different for different sTTI lengths. New IEs need to be defined and new procedure text added. 
· Configuration of transmission mode for sTTI. Legacy TTI and sTTI may need to be configured with different transmission modes. New IE for sTTI transmission mode needs to be added similar to the existing IE transmissionMode in AntennaInfo and AntennaInfoUL.
· The sTTIs may be different across two PUCCH groups, pending RAN1 decision. PUCCH group may be needed to configure together with sTTI.
· UE capability for simultaneous decoding of PDSCH and sPDSCH,
· A note may be needed for ul-CyclicPrefixLength, that extended cyclic prefix cannot be configured for sTTI.
Depending on future agreements in RAN1 there may be additional RRC impacts. 
Proposal 1: RRC support for necessary physical layer configurations will be introduced according to agreements in RAN1.
2.2.2 UE capabilities
With the introduction of reduced processing time and sTTI there is a need for new UE capabilities in UE-EUTRA-Capability signaling. A special capability for simultaneous decoding of PDSCH and sPDSCH may also be needed.
Observation 1: There is a need for UE capabilities for reduced processing time and shortened TTI. 

2.2.3 General MAC timer configuration

An analysis of the existing MAC subframe-based timers has been described in [1], and it is proposed that there should be no need to change or scale these timers due to the introduction of sTTI. This would mean that impacts to RACH-ConfigCommon or MAC-MainConfig for configuration of these timers can be avoided. 

Furthermore, additions and changes to configurations with respect to SPS could be foreseen, although details to the technical benefits and solutions needs to be decided.

Observation 2:  No RRC impact on MAC timers is foreseen.

2.2.4 DRX timer configuration
An analysis of the existing DRX specific timers has also been described in [1]. Based on the analysis, signalling updates will be necessary in MAC-MainConfig for shortDRX-Cycle. Other timer values can remain unchanged
Observation 3: RRC signalling update is needed for timer shortDRX-Cycle.

3 Summary
RAN2 is kindly asked to discuss the following proposal and observations:
Proposal 1: RRC support for necessary physical layer configurations will be introduced according to agreements in RAN1.
Observation 1: There is a need for UE capabilities for reduced processing time and shortened TTI.
Observation 2: No RRC impact on MAC timers is foreseen.
Observation 3: RRC signalling update is needed for timer shortDRX-Cycle.
4 References

5 Annex

5.1 RAN1 agreements
5.1.1 Shortened processing time
RAN1#86 (Gothenburg):

Agreement:
· For FS1,2&3, a minimum timing n+3 is supported for UL grant to UL data and for DL data to DL HARQ for UEs capable of operating with reduced processing time with only the following conditions: 

· A maximum TA is reduced to x ms, where x <= 0.33ms (exact value FFS); 

· At least when scheduled by PDCCH 
· For FS2, new DL HARQ and UL scheduling timing relations will be defined
· Details FFS
· FFS:

· Possible minimum timing of n+2 TTI
· FFS max TA in this case

· FFS what other restrictions (if any) on when reduced processing times of n+2 could be applied
· Possibility of scheduling by EPDCCH.
Agreement:
· Reduced processing time(s) are RRC configured for the UE
Agreement:
· PHICH-less asynchronous HARQ for UL is used for 1 ms TTI with shortened processing time 

· For FS1 and FS2, bit fields are defined in the applicable DCI messages to indicate HARQ processes ID and RV 

· No change in FS3 asynchronous UL HARQ operation
RAN1#86bis (Lisbon):

Conclusion:
No consensus to support a minimum processing time of n+2
RAN1#87 (Reno):

Agreement:
· For 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e.  DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
· For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
· FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI
· FFS: UE behaviour in case of n+3 and n+4 collision
· Note: It is not expected that the eNB will often change between n+3 and n+4 scheduling timing
Impact on RRC:

· The configuration of reduced processing time n+3. 

5.1.2 sTTI operation

RAN1#86 (Gothenburg):
R1-168350
WF on sPDCCH
Huawei, HiSilicon,Qualcomm,Ericsson,Nokia,ASB,InterDigital,Xiaomi Communication, NTT DOCOMO,CATT, Samsung,Intel,LG,ZTE, ZTE Microelectronics, Spreadtrum,Sharp,CATR,Panasonic,Potevio, Mediatek, Motorola Mobility, Lenovo, NEC,SONY

R1-168533
WF on UL DMRS for sTTI
Huawei, HiSilicon, Nokia, ASB, Ericsson, Potevio, Qualcomm, CATT, Intel, Spreadtrum, LG, Mediatek, Samsung, ZTE, ZTE Microelectronics, NTT DOCOMO, Panasonic,Sony

R1-168500
WF on short TTI lengths

LG Electronics, Ericsson, Intel, NTT DOCOMO, CATT, Sharp, Samsung, Huawei, HiSilicon, Qualcomm, ZTE Corp, ZTE Microelectronics, Nokia, Alcatel-Lucent Shanghai Bell, MediaTek, Panasonic, KT Corp

Agreement:

· The DL sTTI length of a UE is indicated by eNB

· FFS details of configuration (based on RRC or PDCCH)
RAN1#86bis (Lisbon):
Agreement:

· Short TTI is not configured with extended CP.
Agreement:

· For 7-symbol TTI, the following sTTI structure is supported for  UL
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Agreement:

· For 2-symbol TTI, RAN1 will down-select UL sTTI structure among the following options:

· Option 1: fixed sTTI structure 
· The data symbol(s) for sPUSCH are confined within a sTTI. Note that the DMRS for one sTTI may be placed within or outside the sTTI.

· Option 1a: without spanning over slot boundary

· The presence (if any) and the position of the UL DMRS is given by the UL grant, 

· If the UL DMRS is present it can be positioned before, within or after the sTTI

· Considered sTTI patterns in OFDM symbols per subframe

· Alt1: (2, 2, 3, 2, 2, 3)

· Alt2: (3, 2, 2, 2, 2, 3)

· Alt3: (3, 2, 2, 3, 2, 2)
· Option 1b: a sTTI can span over slot boundary
· Considered sTTI patterns in OFDM symbols per subframe

· Alt1: (2, 2, 2, 2, 2, 2, 2)

· Option 2: fixed nominal sTTI starting points and a possibility to delay the start of the transmission by N symbols with an indication in the UL grant 

· The presence (if any) and the position of the UL DMRS is given by the UL grant, 

· If the UL DMRS is present it can be positioned before, within or after the sTTI 

· The nominal sTTI starting point is determined by n+k processing time and DL sTTI structure
Agreement:

· If 4-symbol UL sTTI is supported, the following sTTI structure is adopted:
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Agreement: 

· The DL sTTI length of a UE is configured by RRC signaling.

· FFS on whether different DL sTTI lengths for a given UE can be configured for different serving cells or not.
R1-1610827
WF on DL sTTI pattern
Huawei, HiSilicon, NTT DOCOMO, Intel, Qualcomm, Ericsson, LGE
Agreement:

· For the combination of sTTI for DL and UL, RAN1 chooses one to be supported among the following alternatives.

· Alt 1. {2,2}, {7,7}
· Alt 2. {2,2}, {2,4}, {7,7}
· Alt 3. {2,2}, {2,7}, {7,7}
· Alt 4. {2,2}, {2,4}, {2,7}, {7,7}
· Note: {a,b} denotes {DL sTTI length, UL sTTI length}.

· Note: DL sTTI length is used for sPDCCH and sPDSCH.

· Note: UL sTTI length is used for sPUSCH and sPUCCH corresponding to sPDCCH and sPDSCH, respectively.

· RAN1 study the necessity of {2,14} and/or {7,14} 
Agreement:

· Select a sTTI scheduling scheme among the following candidates for each sTTI length

· Single level DCI 
· RRC configuration of sPDCCH search space and/or sPDCCH frequency region

· UE-specific information in sDCI related to sPDSCH/sPUSCH
· Two level DCI 
· RRC configuration may or may not at least partially indicate sPDCCH frequency region/search space for some of the variants described below

· variant 1
· Slow DCI: non UE-specific information in PDCCH 

· Fast DCI: UE-specific information in sDCI
· variant 2
· Slow DCI: UE-specific information in PDCCH

· Fast DCI: UE-specific information in sDCI
· variant 3
· Slow DCI: UE-specific information in PDCCH and/or sPDCCH

· Fast DCI: UE-specific information in sDCI
· Note: the sTTI scheduling scheme may be the same or different for different sTTI length

· FFS how to reduce the payload of sDCI/DCI messages for sTTI operation

· FFS support of multi-sTTI scheduling
· Additional L1 signaling related to sTTI operation can be considered
Agreement:

· For DL transmission for sTTI
· TM1, 2, 3, 4, 6, 9, 10 are supported for FS1.

· TM1, 2, 3, 4, 6, 8, 9, 10 are supported for slot based sTTI for FS2.
· Note: For 2 symbol sTTI design TM8 is not supported in this WI
· For UL transmission for sTTI
· TM1 and TM2 are supported
RAN1#87 (Reno):
Agreement:

· The sTTI design is not optimized for N_PRB <= 10.

· Clarification: the DL sTTI length in R1-168500 refers to the RRC configured DL sTTI length.

Agreement:


For 2-symbol DL sTTI, consider further only options 1-1 and 2-1 (in R1-1613325).

R1-1613738
WF on sPUSCH structure for 2-symbol TTI
LG Electronics, Nokia, ASB, Huawei, HiSilicon, Ericsson, Motorola Mobility, Samsung, CATT, Qualcomm, NTT DOCOMO, ZTE, ZTE Microelectronics
R1-1613691
Way Forward on 2-symbols DL sTTI layout structure
Intel, Ericsson, CATT, Nokia, Alcatel-Lucent Shanghai Bell, Huawei, HiSilicon, NTT DoCoMo, Samsung, Qualcomm, Vodafone  
R1-1613329
WF on a correction to the UL TTI patterns for slot TTI 
Ericsson, LG Electronics, Huawei, HiSilicon, Motorola Mobility, Nokia, ASB, Mediatek, CATT, NTT DOCOMO, Qualcomm
Agreement:
· For a given UE, the same DL sTTI length is configured for the serving cells within the same PUCCH group for which sTTI operation is configured

· FFS on across two PUCCH groups
Agreement:
· For a user capable of supporting sTTI, the following {DL,UL} configurations are supported:

· {2,2} and {7,7}
· Working assumption on support of {2,7}. 

· The working assumption is to be confirmed in RAN1 #88 if no significant issues (including no obvious performance gain) are identified.

Agreement:
Revised agreement from RAN1 #84bis according to the below (revisions are marked in red)

· A UE is expected to handle the following cases in the same carrier in a subframe 

· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and short TTI unicast PDSCH(s)
· Receiving legacy TTI non-unicast PDSCH (except FFS for SC-PTM) and legacy TTI unicast PDSCH
Agreement:
· A UE can be dynamically (with a subframe to subframe granularity) scheduled with legacy TTI unicast PDSCH and/or short TTI unicast PDSCH
· 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

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

· No special consideration is specified for overlapping of sPDSCH and PDSCH

· Otherwise
· 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 sPDSCH and is not required to decode PDSCH

· UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH

R1-1613688
WF on sPUCCH sTTI mapping
Ericsson, LG Electronics, Huawei, HiSilicon, Nokia, Alcatel-Lucent Shanghai Bell, Samsung, NTT DOCOMO, CATT, ZTE, ZTE Microelectronics, Intel, Qualcomm, MediaTek
Agreement:
· At least the following formats should be designed for sPUCCH:

· For sPUCCH supporting up to 2-bit HARQ-ACK and/or SR (if any)

· DMRS based demodulation for 7-symbol sTTI

· FFS on the formats and DMRS design for 2-symbol sTTI

· For sPUCCH supporting more than 2-bit HARQ-ACK and SR (if any)

· DMRS based demodulation for all sTTI lengths

· FFS on encoding methods
· FFS on sPUCCH with channel selection for up to 4-bit HARQ-ACK.
· FFS on support of frequency hopping
R1-1613689
[Draft LS] On possible RF impacts related to sPUSCH design
Ericsson

Revision of R1-1611531

Agreed in R1-1613334
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