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Summary
This contribution summarizes agreements reached for Rel-13 WI LTE_CA_enh_b5C after RAN1#82bis. 
RAN1 #80
AI 7.2.2.1: Specify necessary mechanisms to support PUCCH on SCell for UEs supporting uplink Carrier Aggregation
	Agreements:
· For Rel.12 CA configurations, set the agreements for PUCCH on SCell achieved during the Rel.12 DC WI as the baseline
· PUCCH transmission on 2 serving cells is realized by the following methods:
· On the PCell for SCells in PUCCH cell group 1
· On one SCell configured by higher-layer signaling to carry PUCCH for SCells in PUCCH cell group 2 
· One SCell can only belong to one PUCCH cell group
· One of the two serving cells is PCell
· FFS: No cross-carrier scheduling between cells in different PUCCH cell groups
· PUCCH on SCell can carry HARQ-ACK and CSI
· PUCCH on SCell-only (i.e., no PUCCH on PCell) is not supported in Rel.13
· In addition, following details are agreed.
· For PUCCH on SCell, 
· RRC parameters for SCell PUCCH PC are independent from those of PCell PUCCH.
· TPC command for PUCCH on SCell is transmitted in DCI(s) on the SCell carrying the PUCCH.
· UE procedure on PUCCH transmission is independent between cell groups.
· Determination of DL HARQ-ACK timing
· PUCCH resource determination for HARQ-ACK and/or CSI
· Higher-layer configuration of simultaneous HARQ-ACK + CSI on PUCCH
· Higher-layer configuration of simultaneous HARQ-ACK + SRS in one subframe
· Continue discussion in RAN1 to resolve following FFS aspects.
· The need for UEs to monitor common search in the SCell carrying PUCCH
· Pathloss estimate for PUCCH carried by an SCell in the case when the UE is configured with a single TAG or PUCCH Scell is within pTAG in case of multiple TAGs configuration is:
· Alt.1: always based on the RSRP in the SCell carrying the PUCCH
· Alt.2: configurable either based on PCell or based on RSRP in the SCell carrying the PUCCH
· Alt.3: determined by RAN2 – ask RAN2 about the need/feasibility of this configurability
· PHR configuration
· Alt.1: Type 2 PHR for an SCell carrying PUCCH is included in the PHR
· Alt.2: Type 2 PHR for an SCell carrying PUCCH is not included in the PHR
· Application of DCI format 3/3A to the PUCCH on SCell
· SR on SCell



	Agreements:
· On the UL power control for Rel-13 CA with PUCCH on one Scell, the followings are adopted
· In the power-limited case, power scaling is applied based on UCI type priority as in Rel-12 Dual connectivity, i.e., PRACH > HARQ-ACK = SR > CSI > PUSCH without UCI > SRS, with following exception and FFS
· Exception: minimum guaranteed power for each CG is not supported
· FFS: whether the CG with Pcell is prioritized over the CG with Scell only, in case when same UCI type is collided between CGs
· FFS: whether aperiodic CSI and periodic CSI have same priority



AI 7.2.2.2: Specify necessary mechanisms to enable LTE Carrier Aggregation of up to 32 component carriers for the DL and UL

	Agreements:
· RAN1 supports following two mechanisms for UCI feedback to support Rel.13 CA configurations.
· Enhancements to support UCI feedback on PUCCH on Pcell for up to 32 DL carriers and enhancements to support UCI feedback on PUSCH on one cell for up to 32 DL carriers
· Applicable to both cases when UL CA is configured or UL CA is not configured for UL CA capable UEs
· Applicable to non-UL CA capable UEs
· FFS: Multiple PUCCHs on Pcell
· Two PUCCH cell groups are configured for up to 32 DL carriers
· Applicable only when UL CA is configured
· FFS: how many PUCCH cell groups are supported
· FFS: more than two PUCCH cell groups case



RAN1 #80bis
AI 7.2.2.1:	Specify remaining aspects of PUCCH on SCell for up to 5 CCs
	Agreements:
· SR on PUCCH SCell can be supported
· Send LS to RAN2
· UE reports Type 2 PHR for PUCCH on SCell
· UE does not monitor common search space on the SCell carrying PUCCH
· Cross-carrier scheduling between PUCCH CGs is not supported
· For the power limited case, PUCCH CG with PCell is prioritized for the same UCI type between different PUCCH CGs
· For the PUCCH carried by the SCell, either the primary cell or the PUCCH SCell is configured as pathloss reference by higher layer signalling in the following cases:
· When the UE is configured with a single TAG, or
· When the UE is configured with multiple TAGs and the PUCCH SCell belongs to a TAG containing the primary cell
· Otherwise (i.e., the PUCCH SCell belongs to a secondary TAG), the PUCCH SCell is the pathloss reference for the PUCCH carried by the SCell. 



	Agreements:
· UCI multiplexing on PUSCH is per CG basis
· Aperiodic CSI triggering is per CG basis
· In the case of two aperiodic CSI requests received simultaneously for different PUCCH cell groups, a UE is not required to update CSI for more than 5 CSI processes across the PUCCH cell groups if UE does not support aggregating more than 5 DL CCs



AI 7.2.2.2:	Specify necessary enhancements to enable LTE CA of up to 32 CCs
	Agreements:
· Keep the Rel. 10 CIF size of 3bits in the DCI (for a carrier-specific grant)
· Rel. 13 CA enabling to address 8 cells with the 3bit CIF
· FFS: Mapping of ServingCellID to CIF for a scheduling cell
· FFS: USS definition and relation to CIF



	Agreements:
· No enhancements to Rel. 10 CA PHICH resources and related mapping is needed in Rel. 13 CA
· FFS: Whether to clarify of UE behavior in case of multiple PUSCH transmission pointing to the same PHICH resource for the UE



	Agreement:
· No enhancement of eIMTA related signaling in Rel-13 
· No eIMTA enhancement for CA operation with more than 5 TDD frequency bands in Rel-13



	Agreement:
· Use the UL SINR definition in the evaluations.


· The UL SINR is calculated per PRB, per subframe, and per UE 
· Small scale fading parameters are not considered when plotting UL SINR CDF



	The proposed evaluation assumptions for calibration between different companies in R1-152380 have been agreed. 
Agreed all proposals in R1-152380



	Agreements:
· Link level simulation assumptions for HARQ-ACK on PUCCH
	Parameter 
	Setting 

	Carrier Frequency 
	2 GHz 

	System Bandwidth 
	10 MHz 

	Channel Model 
	EPA, ETU, 3 km/h, optionally 120 kmph, AWGN interference 

	Antenna Setup 
	1Tx, 2 Rx, for TDD optionally 8 Rx, assumption on antenna correlation to be described by the proponent

	Channel coding 
	Assumption to be described by the proponent 

	DMRS Structure 
	Assumption to be described by the proponent

	Channel Estimation 
	Practical, non-ideal 

	Number of PRBs for PUCCH 
	Assumption to be described by the proponent 

	Transmit power
	Assumption to be described by the proponent

	PUCCH frequency hopping 
	Assumption to be described by the proponent 

	CRC length (if any) 
	Assumption to be described by the proponent [8, 16]

	Payload size (this is only for evaluation)
	At least 22, 32, 64, and 128 bits

	Performance Metric 
	ACK missed detection probability (1 %), NACK-to-ACK error probability (0.1%);  DTX-to-ACK probability 1%
With CRC, in case CRC check fail eNodeB considers all bits as “NACK”






RAN1 #81
AI 6.2.2.1: Specify remaining aspects of PUCCH on SCell for up to 5 CCs
	Agreements:
· Confirm the working assumption in RAN1#80bis:
· DCI format 3/3A for PUCCH carried on Scell is signalled by CSS on Pcell
· To support DCI format 3/3A based TPC for PUCCH carried on Scell:
· Separate configuration of the tpc-index for the PUCCH on Scell and for the PUCCH on Pcell, with a same TPC-PUCCH-RNTI for both cell groups



	Agreements:
· In the power-limited case with PUCCH on Scell in Rel-13 CA, power scaling is applied based on the following:
· P-CSI/A-CSI in the CG with Pcell is prioritized over P-CSI/A-CSI in the other CG 
· Note: this is the same power prioritization rule as in Rel-12 dual connectivity



AI 6.2.2.2: Specify necessary enhancements to enable LTE CA of up to 32 CCs
	Agreements:
· One to one mapping of ServingCellID to CIF for a cross-carrier scheduled cell by one scheduling cell is supported
·  Explicit configuration of ServingCelllID to CIF relation is prefered by RAN1
·  Higher layer signaling details are up to RAN2



	Agreements:
For Rel. 13 cross-carrier scheduling, keep the Rel. 11 CIF to USS relation (on a scheduling cell) for cross-carrier scheduled cells using scheduled cell-specific grants and scheduled cell-specific USS



	Agreements:
· It is not necessary to further clarify the UE behaviour in case of multiple PUSCH transmission pointing to the same PHICH resource for the UE.
· The UE follows Rel-10 CA PHICH resources and related mapping for any PUSCH transmission in Rel-13 CA.



	Agreements:
· For a UE that transmits more than 22 HARQ-ACK/SR bits in a subframe in a CG on either PUCCH or PUSCH, 
· X-bit CRC is included in the HARQ-ACK transmission, X >= 8 
· Baseline X for evaluation purpose only: X=8
· Rel-8 TBCC and rate matching is used 
· FFS for a UE that transmits less than 23 HARQ-ACK/SR bits in a subframe in a CG on either PUCCH or PUSCH



	Agreements:
· The maximum HARQ-ACK codebook size in the uplink by one UE in one subframe for DL CA of up to 32 CCs is at least 128 bits
· In case of FDD PUCCH cell, the maximum HARQ-ACK codebook size is 64 bits



	Agreements:
· For a PUCCH CG, At least the following enhancements to Periodic CSI reporting on PUCCH are specified in order to reduce periodic CSI report dropping probability
· Multiplexing of periodic CSI reports corresponding to multiple serving cells in a subframe 
· Multiplexing of periodic CSI reports corresponding to multiple serving cells with HARQ-ACK feedback in a subframe 



RAN1 #82
AI 7.2.2.1: Potential enhancements to UL control signalling
	Agreements:
· New PUCCH format(s) for HARQ-ACK feedback should be introduced in Rel-13 CA
· Specify at least one new PUCCH format:
· PUSCH-like PUCCH structure (without CDM for data/control symbols)
· Working assumption: One DMRS per slot
· FFS: Two DMRS per slot (normal CP)
· Frequency hopping between slots
· FFS: Whether /when FH is applicable
· With at least one PRB per slot
· FFS: Coded bits-to-RE mapping 
· FFS: A new PUCCH format including CDM
· FFS:PUSCH-like or PUCCH format 3(PF3) based structure
· FFS
· Multi-PRB PF3 using a single DFT-precoder
· Other format is not excluded
· Spreading factor 
· Spreading within or between SC-FDMA symbols
· Number of DMRS symbols



	Agreement:
· The number of CRC for more than 22 HARQ-ACK/SR bits is 8 bits



	Agreement:
· In Rel. 13 CA, the number of PUCCH CGs per UE is no more than 2



	Agreements:
· HARQ-ACK codebook size is dynamically determined
· To ensure same understanding between eNB and UE regarding the HARQ-ACK codebook (including HARQ-ACK order and size)
· FFS, eNB transmits signaling in DL assignment: 
· FFS: Detailed signaling, e.g., 
· Counter DAI only
· FFS: Whether DAI can be not consecutive
· A Counter DAI and a Total DAI
· Combined DAI carrying either Counter or Total, based on the order of scheduling
· HARQ-ACK codebook indicator to indicate the possible carriers
· Note: Other alternatives are not precluded
· FFS: Additional UL signaling to indicate HARQ ACK codebook size
· FFS: PUCCH format adaptation



	Agreements:
· In the case of TDD PUCCH cell, the maximum number of HARQ-ACK bits in UL by one UE in one subframe for DL CA of up to 32CCs is selected from
· 128, 256, 319, 638



	Agreement:
· PUCCH format 1a/1b fall back from new PUCCH format is supported for Pcell only and DAI is equal to 1 for PDSCH only scheduling and SPS transmission cases
· FFS: Exact condition to perform fall back



	Agreements:
· Confirm the following working assumptions in RAN1#81:
· To improve the flexibility of aperiodic CSI triggering in Rel-13 CA, at least it is supported to increase the number of aperiodic CSI sets compared to Rel-12 CA.
· This does not imply that increased number of CSI request bits is necessary.
· If the UE is configured with PUCCH on Scell, the above enhancement can be applied per PUCCH CG.
·  Further details is FFS.



	Agreements:
· The PUCCH format with PUSCH-like structure can be used to carry
· P-CSIs for multiple serving cells
· FFS: P-CSIs for multiple serving cells and HARQ-ACK for at least  one serving cell
·  FFS: PUCCH format 3 can be used to carry multiple P-CSIs for multiple serving cells for payload size less than 23 bits



AI 7.2.2.2: Potential enhancements to DL control signalling

	Agreements:
· No support of joint grants in Rel. 13 eCA
· This does not prevent further discussions and specification of other DL control enhancements solving issues like false alarm, number of blind decodes etc.



RAN1 #82bis
AI 7.2.2.1: Potential enhancements to UL control signalling
	Agreements:
· The PUSCH-like new PUCCH format is designed as follows:
· No. of DMRS per slot is 1 for both CP cases.
· For normal CP cases, DMRS is located on #3 SC-FDMA symbol of each slot.
· For extended CP cases, DMRS is located on #2 SC-FDMA symbol of each slot.
· Same DMRS symbol(s) generation procedure is applied as in PUSCH.
· Cell-specific parameters Group-hopping-enabled,  n(1)DMRS, and Dss are common between DMRSs for PUSCH and PUSCH-like new PUCCH format.
· UE-specific parameters nRSID and Ncsh_DMRSID for DMRS on PUSCH-like new PUCCH format are independently configurable from those for DMRS on PUSCH.
· Inter-slot FH is applied as in legacy PUCCHs
· Shortened PUCCH format is supported
· The PUCCH resource without multiplexing is represented by the following factors.
· Starting PRB index (0-109)
· The number of PRBs (3 bits)
· For transmit power control of the PUSCH-like new PUCCH format,
· 10log10(MPUCCH_PRB) is included with MPUCCH_PRB being the no. of PRBs.



	Agreements:
· Multiplexing of multiple users in a CDM-based PUCCH format is supported 
· New PUCCH format with CDM is optional for UEs supporting CA with more than 5 serving cells
· Parameters for new PUCCH format with CDM can be configured by the eNB for multiuser multiplexing based on R1-156308
· FFS: Dynamic PUCCH format adaptation between different PUCCH formats is supported



	Agreement:
· For the PUSCH-like new PUCCH format,
· At least when ARI is available, PUCCH resource is indicated by ARI.
· 2-bit ARI indicates one of the PUCCH resources configured by higher-layers.
(Note that if SORTD is agreed to be supported, the resource allocation for SORTD would need to be discussed separately from this agreement.)



	Agreement: 
· For both FDD and TDD, configure 4 PUCCH resources for whichever of the new PUCCH formats is configured, indicated by ARI
· In case of the PUSCH-like format, each PUCCH resource may comprise a different number of PRBs
FFS which ARI applies in case of payload size changing during bundling window with TDD.



	Agreements:
· For the PUSCH-like new PUCCH format,
· Transmit diversity scheme is not supported for the PUSCH-like new PUCCH format.



	Working Assumption: 
· For the power-control of the PUSCH-like new PUCCH format,
· DF_PUCCH(F) is included, where DF_PUCCH(F) is the PF-dependent power offset. 
· For the DF_PUCCH(F), one of [FFS, e.g. 4 or 8] values is configured by higher-layers. 
· FFS: Exact values. 



	Agreements: 
· For the PUSCH-like new PUCCH format,
· If there is HARQ-ACK or HARQ-ACK+SR only,
· HARQ-ACK and SR (1-bit) is jointly encoded.
· If there is multi-cell P-CSIs only,
· Multi-cell P-CSIs are jointly encoded.
Agreements:
· If there is HARQ-ACK/SR + multi-cell P-CSIs, 
· Joint coding for HARQ-ACK/SR + multi-cell P-CSIs.



	Agreements:
· For the PUSCH-like new PUCCH format, 
· Reusing the existing power control parameters
· FFS: necessity of additional parameters



	Agreements:
Inform RAN2 that RAN1 will use new RRC parameters for power-control for the new PUCCH format



	Agreements:
· At least for FDD, for the Rel-13 UE configured to transmit up to more than 22 HARQ-ACK bits with a dynamic codebook configuration (i.e., the maximum possible codebook size is more than 22 bits) in a subframe, 
· Dynamic adaptation between PUCCH format 3 and one of the new PUCCH formats is supported for the actual HARQ-ACK transmission



	Agreements:
· eNodeB can configure by RRC signaling an eCA UE to determine HARQ-ACK codebook size according to either (a) or (b) as follows:
· Solution (a):
· DAI based solution is supported for dynamic HARQ-ACK codebook:
· Counter DAI in each DL assignment of one CG are used to HARQ-ACK codebook order.
·  Counter DAI is incremented in frequency-first-time-second manner for TDD PUCCH CG.
· Counter DAI is incremented in carrier index  for FDD PUCCH CG
· FFS: Number of bit for counter DAI
· FFS: Total DAI in each DL assignment of one CG is to indicate the total codebook size in the current subframe for the corresponding FDD PUCCH CG, up to present subframe within a bundling window for corresponding TDD PUCCH CG .
· FFS:UL DAI in UL grant is  used to indicate the total codebook size within bundling window(Keep the same function in Rel-12);UL grant with UL DAI can be triggered by eNB if  it is deemed necessary to further ensure the common understand between UE and eNB on the total codebook size 
· FFS: Granularity of codebook
· Solution (b):
· An eCA UE determines HARQ-ACK codebook size according to the number of configured CCs (i.e. as in Rel-12)
· Fallback to PUCCH format 1a/b is supported as in Rel-12
· No additional spec impact is needed specifically for solution (b)
· Both solution (a) and solution (b) are mandatory feature as UE capability from RAN1 recommendation point of views for UEs supporting more than 5 CCs



	Agreements:
· Confirm the working assumption that A-CSI request field is 3-bits when the UE is configured with Rel. 13 CA configuration (e.g., more than 5 CCs) and when the corresponding DCI format is mapped onto the UE-specific search space given by the C-RNTI.



	Working assumption:
· For A-CSI reporting without UL-SCH,
· Maximum number of PUSCH PRBs is [24 or 32 or 30 or 45].



	Agreements:
· For existing aperiodic CSI reporting modes/mechanisms, 
· One CSI triggering DCI is able to trigger report for at most 32 CSI processes
· i.e., each CSI set can contain at most 32 CSI processes
· Introduce new UE capability signaling which indicates the maximum number of CSI processes to be updated per UE across CCs 
· Maximum number of CSI processes to be updated indicated in UE capability signaling should not be less than 5
· If the number of CSI processes to be updated is more than 5 and exceeds UE capability, some relaxations to address UE complexity should be considered



	R1-156372	WF on Periodic CSI reporting configuration	Nokia Networks, Lenovo, Samsung, Ericsson, NTT DOCOMO, Huawei, HiSilicon, Intel, LGE, NEC 
For periodic CSI only,
· Per-CC configuration of periodic CSI (up to 32 CCs) as rel-12
· Reporting mode, periodicity, subframe offset (separately for RI and CQI/PMI), PUCCH format 2 resource as in Rel-12
· The existing per-CC P-CSI configuration is extended to support up to 32 CCs
· Up to two UE specific configuration(s) for multi P-CSI transmission (“multi P-CSI resource ”), each including the following  
· PUCCH Format (new PUSCH-like PUCCH format, FFS: new PUSCH-like format with CDM, FFS: format 3)
· PUCCH Resource
· Max supported payload [bits or reports] or code rate, up to 8 RRC signaling states
· If the maximum is exceeded, the UE drops reports according to priority rules (Rel-12 rules as a baseline) until supported payload is not exceeded
· [Power control related parameters, common config for all UCI types]
· In a subframe where only one periodic CSI occurs, PUCCH format 2 is used as in Rel-12
· In a subframe where more than one periodic CSI occur, one of the multi P-CSI resource(s) is used
· FFS how to select one of the multi P-CSI resource(s)
For periodic CSI + HARQ-ACK/SR,
· FFS how to define a maximum number of CSI + HARQ-ACK/SR bits to be transmitted in one new PUSCH-like PUCCH resource in a subframe




	Agreements:
· A higher-layer parameter is introduced to enable/disable multi-cell P-CSIs + HARQ-ACK on a new PUCCH format
· If it is disabled, when the UE transmits HARQ-ACK/SR on the new PUCCH format, the UE does not include P-CSIs on the new PUCCH format



	Agreements:
· Introduce a new aperiodic CSI reporting mode 1-1 to contain only wideband information
· This is configured by higher-layer signaling



	Agreement:
· For a Rel-13 UE, two beta offsets can be configured for HARQ-ACK transmission on a PUSCH 
· One beta offset (i.e. the existing RRC parameter) is applied when up to x HARQ-ACK bits are transmitted on PUSCH in a subframe
· The other beta offset (i.e. a new RRC parameter) is applied when more than x HARQ-ACK bits are transmitted on PUSCH in a subframe 
· x = 22 if it is decided that there is no CRC for up to 22 HARQ-ACK bits, and x is FFS if it is decided to include a CRC
· Values of the new beta offset parameter FFS. 



AI 7.2.2.2: Potential enhancements to DL control signalling

	Agreement: 
· Introduce a per UE capability signaling of DL control channel decoding capabilities per subframe on USS of the UE 
· Signaling content FFS
· Email approval until 15th October – Klaus (Nokia)
· The indicated UE capability is lower bounded by a specified minimum blind decoding capability of UE needs to support for a given maximum number of simultaneously supported CCs 



	Agreements:
· Introduce per CC disabling of monitoring for DCI format 0/1A
· FSS disabling restrictions:  Email approval until 15th October – Klaus (Nokia net.)
· Note: This could be up to RAN2
·  (on/off) indication per CC
· eNB configures CC specific reduction in number of (E)PDCCH candidates on USS – semi-static configuration by RRC as part of the CC configuration
· Number of USS (E)PDCCH candidates per AL and per CC
· Reduced flexibility: 2bits per AL per CC (2 bits [0, 33%, 66%, 100%] incl. FFS details incl. round/floor/ceil Email approval until 15th October including % number – Klaus (Nokia net.)) – 2x 5 bits=10bits ((1,2,4,8), (1,2,4,8,16), (2,4,8,16,32))
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