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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

	66
	WI started
	RP-142286
	0%
	December 2015
	0%
	June 2016

	67
	RP-150272
	RP-150277
	10%
	December 2015
	0%
	June 2016

	68
	RP-150769
	RP-150771
	40%
	December 2015
	0%
	June 2016

	69
	RP-151285
	RP-150771
	60%
	December 2015
	0%
	June 2016


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
e.g.: RP-151600
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:


100%








RAN4 Perf. part:

0%








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:

100%










RAN WG2:

100%










RAN WG3:

XXX%










RAN WG4:

100%










RAN WG5:

XXX%
NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



N/A


which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


December 2015
which is:
RAN #70
The Performance part WI is planned to be 100% complete in:
June 2016

which is:
RAN #72
The Testing part WI is planned to be 100% complete in:

N/A


which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-151600 endorsed by RAN #69
	No


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-151600
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables). 
	RAN #70                      Q1/2016                 RAN #71

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	84
	84
	93
	93
	93
	91
	78
	78
	78
	78

	
	
	
	
	
	
	
	
	
	1


	RAN #71
Q2/2016
RAN #72

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	93bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	94
	92
	79
	79
	79
	79

	
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	1


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation:

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
RAN1
In RAN1#82bis meeting in Malmö, Sweden, the work on LTE Carrier Aggregation enhancements beyond 5 Carriers WI continued and 157 contributions were submitted for this meeting. The progress and discussions in the RAN1#82bis meeting are summarized below.

RAN1 discussed different enhancements to the CA framework in order to enable up to 32 component carriers and reached the following conclusions:

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


	Agreed 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 on UE capability signaling of DL control channel decoding: 

· Introduce a per UE capability signaling of DL control channel decoding capabilities per subframe on USS of the UE 

· Signaling content FFS

· 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 

Related Agreements from [82b-06]:

Define a minimum BD capability for each future UE cat, and the minimum shall not be smaller than that corresponding to 5CCs in Rel-12 

· The UE BD capability signaling is independent of UE category and band combination

· If UE does not indicate a BD capability to the network, the eNB can assume all the necessary BDs are supported by the UE (i.e. no blind decoding reduction in operation needed for such a UE)

· The related UE capability signaling contains 32 values, each indicating the number of BDs supported in UE specific search spaces per subframe, given by {32*[5,…,32], 4 reserved values for future use}


	Agreements on DCI format 0/1A disabling:
· Introduce per CC disabling of monitoring for DCI format 0/1A

· FSS disabling restrictions

· Note: This could be up to RAN2

·  (on/off) indication per CC

Related Agreements from [82b-07]:

· Disabling of monitoring DCI format 0/1A is only applicable for the corresponding BD candidates scheduling an SCell.

· RAN1 does not see any need for further restriction on disabling DCI format 0/1A monitoring to be specified.

·  Leave the detailed signaling design to RAN2.


	Agreements on USS (E)PDCCH candidate restriction:
· 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) – 2x 5 bits=10bits ((1,2,4,8), (1,2,4,8,16), (2,4,8,16,32))

Related Agreements from [82b-08]:

· 1st to 5th AL:

· For each of PDCCH and EPDCCH set(s), the two bits indicate a reduction to {0, 0.33, 0.66, 1} of the nominal (E)PDCCH candidates.

· In case of having two EPDCCH sets configured, the reduction is applied on each EPDCCH set separately.

· The first N candidates from the legacy candidates are to be monitored by the UE, where N=round{ legacy # of  Candidates * reduction_value} .


Based on the available conclusions at RAN1#82bis, RAN1 informed RAN2 in two LSs on the related progress in R1-156388 containing the RRC parameter list as well as in R1-156395 on required UE capability signalling.  
In RAN1#83 meeting in Anaheim, US, the work on LTE Carrier Aggregation enhancements beyond 5 Carriers WI continued and 126 contributions were submitted for this meeting. The progress and discussions in the RAN1#83bis meeting are summarized below.

RAN1 discussed different enhancements to the CA framework in order to enable up to 32 component carriers and  reached the following conclusions:

One new UL & DL UE category introduced based on the following agreements:

	Agreements:

· Introduce at least DL UE categories 17 to support DL peak data rate of approx. 25Gbps

· Introduce at least UL UE category 14 to support UL peak data rate of approx. 9.6Gbps

Agreed R1-157751
WF on Details of new DL UE Cat. 17 & UL UE Cat. 14
Nokia Networks, Huawei, 
HiSilicon, Ericsson, Intel

For reference, the agreed details about the UE category are copied below as amendments to the current tables in 36.306:

Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
UE DL Category
Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
Maximum number of bits of a DL-SCH transport block received within a TTI
Total number of soft channel bits
Maximum number of supported layers for spatial multiplexing in DL
DL Category 17
25065984
391656 (8 layers, 256QAM)
303562752
8
Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

UE UL Category

Maximum number of UL-SCH transport block bits transmitted within a TTI

Maximum number of bits of an UL-SCH transport block transmitted within a TTI

Support for 64QAM in UL

UL Category 14
9585664
149776
Yes
Table 4.1A-6: supported DL/UL Categories combinations set by the fields ue-CategoryDL  and ue-CategoryUL and UE categories to be indicated
UE DL Category
UE UL Category
UE categories
DL Category 17
UL Category 14
Category 8, 5
DL Category 14 and UL Category 8 
 


AI 6.2.2.1: Potential enhancements to UL control signalling
The following agreements related to PUCCH formats have been made:

	Agreements:

· For UE capability signaling, one UE capability bit for PUCCH format 4 and another UE capability bit for PUCCH format 5

· The value range of the UE capability signalling of the maximum number of updated CSI processes across CCs is 5 to 32, with a granularity of 1
Agreements:
· A UE cannot be configured with both PUCCH format 4 and PUCCH format 5 on a given PUCCH group

Agreements:
· When the UE is configured to use PUCCH format 4 or 5, a single 8-state RRC parameter per PUCCH group configures the maximum code rate (before P-CSI is dropped) for HARQ-ACK + P-CSI + SR (if any) on PUCCH format 4/5

· Same RRC parameter applies for multi P-CSI and P-CSI + HARQ-ACK + SR (if any)

Agreements:

· For the PUCCH format 4 and 5, following power-control formula is used.

[image: image1]
· Where PO_PUCCH,c = PO_NORMIMAL_PUCCH + PO_UE_PUCCH and PO_UE_PUCCH is an integer (-8, …, 7) commonly configured for all the PUCCH formats, and

· DF_PUCCH(F) is one of 8 PF-dependent power-offsets configured by higher-layer, and

· DTF,c(i) = 10log10(21.25BPRE-1)  with BPRE = OUCI/NRE for PUCCH format 4 and BPRE = 2OUCI/NRE for PUCCH format 5
Agreements:

· For a UE configured with dynamic HARQ-ACK codebook and PUCCH format 4 or PUCCH format 5 for HARQ-ACK, and for transmission of HARQ-ACK/SR only

· If HARQ-ACK/SR payload size is less than or equal to 22 bits, PUCCH format 3 resource indicated by ARI is used for the HARQ-ACK/SR

· If HARQ-ACK/SR payload size is more than 22 bits, PUCCH format 4 or PUCCH format 5 resource indicated by ARI is used for the HARQ-ACK/SR

· ARI value can be changed during bundling window
· UE will use the last detected ARI value
Agreements:

· For each PUCCH CG, if simultaneousAckNackAndCQI-Format4-r13 is set to TRUE,

· For a UE configured with dynamic HARQ-ACK codebook and PUCCH format 4 or PUCCH format 5 for HARQ-ACK, and for transmission of HARQ-ACK/SR and P-CSI report(s) in a subframe

· If total payload of HARQ-ACK/SR and P-CSI is less than or equal to 22 bits, PUCCH format 3 resource indicated by ARI is used for the HARQ-ACK/SR

· If total payload of HARQ-ACK/SR and P-CSI is more than 22 bits, PUCCH format 4 or PUCCH format 5 resource indicated by ARI is used for the HARQ-ACK/SR

· In a subframe where a PUCCH format 4/5 resource is indicated by ARI and there is one or more P-CSI reports in the subframe,

· Denote X = NRE × 2 × r for PUCCH format 4 resource and X = NRE × r for PUCCH format 5 resource, where NRE is the number of REs available for data from the PUCCH format 4/5 resource and r is the configured maximum code rate for PUCCH format 4/5.
· if the total number of the HARQ-ACK bits and the P-CSI bits before any potential dropping is no more than X, transmit the HARQ-ACK and the P-CSI on the indicated PUCCH format 4/5 resource;

· otherwise

· the CSI reports to be transmitted on PUCCH are selected from the highest to lower priority until the total number of (spatial bundled) HARQ-ACK bits and the selected P-CSI bits reaches X;

· transmit the HARQ-ACK and the P-CSI on the indicated PUCCH format 4/5 resource.
· In a subframe where no PUCCH format 4/5 resource is indicated by ARI and there are more than one P-CSI report in the subframe,

· If the UE is configured with only one PUCCH format 4/5 resource for multi-P-CSI, use the configured PUCCH format 4/5 resource for HARQ-ACK and P-CSI transmission.

· If the UE is configured with two PUCCH format 4 resources for multi-P-CSI, 

· Denote X = NRE × 2 × r, where NRE is the number of REs available for data from the PUCCH format 4 resource with the smaller number of PRBs and r is the configured maximum code rate for PUCCH format 4. 

· If the total number of HARQ-ACK and CSI feedback bits before any potential dropping is less than or equal to X, the PUCCH format 4 resource with the smaller number of PRBs is used for the CSI transmission. 

· Otherwise, the PUCCH format 4 resource with the larger number of PRBs is used for the CSI transmission.

· The procedure of HARQ-ACK and P-CSI transmission using the configured multi-PCSI PUCCH format 4/5 resource follows the procedure where the PUCCH format 4/5 resource is indicated by ARI.  

· In a subframe where no PUCCH format 4/5 resource is indicated by ARI and there is only one P-CSI report in the subframe,

· follow the existing legacy behavior.
Agreement:

· The data-to-RE mapping for PUCCH format 4/5 follows the frequency-first time-second order.

Agreed R1-157779
WF on SR and Periodic CSI transmission
Huawei, HiSilicon
Which is copied here for easy readability: 

· If ”simultaneousAckNackAndCQI-Format4-r13” is TRUE,  simultaneous transmission of SR and P-CSI is supported on PUCCH format 4/5
Agreements:

· For periodic CSI only, a UE is not expected to be configured with: 

· two PUCCH format 4 resources with the same number of PRBs

· two PUCCH format 5 resources

· For a UE configured with PUCCH format 4 resource(s) or PUCCH format 5 resource for periodic CSI only, 

· If PUCCH format 2 resource is configured for the UE, 
· if the number of CSI reports is larger than one, the configured PUCCH format 4/5 resource is used for the CSI transmission.

· otherwise, the PUCCH format 2 resource is used for the CSI transmission.

· If PUCCH format 2 resource is not configured for the UE,

· the configured PUCCH format 4/5 resource is used for the CSI transmission. 


· For a UE configured with two PUCCH format 4 resources with different number of PRBs for periodic CSI only, 

· Denote X = NRE x 2 x r, where NRE is the number of REs available for data from the PUCCH format 4 resource with the smaller number of PRBs and r is the configured maximum code rate for PUCCH format 4. 
· If the total number of CSI feedback bits before any potential dropping is less than or equal to X, the PUCCH format 4 resource with the smaller number of PRBs is used for the CSI transmission. 
· Otherwise, the PUCCH format 4 resource with the larger number of PRBs is used for the CSI transmission.

· For a UE that transmits periodic CSI on a PUCCH format 4/5 resource in a subframe, 

· Denote X = NRE x 2 x r for PUCCH format 4 resource and X = NRE x r for PUCCH format 5 resource, where NRE is the number of REs available for data from the PUCCH format 4/5 resource and r is the configured maximum code rate for PUCCH format 4/5. 
· If the total number of CSI feedback bits before any potential dropping is larger than X, the CSI reports to be transmitted on PUCCH are selected from the highest to lower priority until X is reached, where FFS on the priority of a CSI report and the ordering between multiple CSI reports
· Above 4 bullets are applied per PUCCH cell-group




The following agreement related to aperiodic CSI reporting has been made: 

	Agreements:

· Wideband A-CSI reporting mode 1-0

· Introduce a new aperiodic CSI reporting mode 1-0 for eCA to contain wideband CQI and RI if applicable 


The following agreements related to HARQ-Ack operation have been made:

	Agreements:

· HARQ-ACK bundling configuration

· When the UE is configured to use PUCCH format 4 or 5 for HARQ-ACK:

· One RRC bit per PUCCH group configures whether spatial bundling shall be enabled or not (regardless of payload size)

· FFS: the spatial bundling behaviour if the UE falls back dynamically to another PUCCH format

· One additional RRC bit per PUCCH group configures independently whether spatial bundling shall be used on PUSCH

Agreements:

· The Counter DAI consists of M bits

· The value of M is 2

· The Counter DAI denotes the number of serving cells/subframes with PDSCH transmission and with PDCCH/EPDCCH indicating DL SPS release

· If spatial bundling is not configured, 2 HARQ-ACK bits are reported per  serving cell regardless of transmission mode as long as there is at least one serving cell configured with a transmission mode supporting 2 TBs
Agreements:
· A total DAI consisting of 2 bits is included in each DL assignment

· For TDD, each total DAI value denotes the total number of serving cells in subframes up to the current subframe 




The following agreements related to CSI feedback have been made: 
	Agreements:

· For multi P-CSI resources, PUCCH format 5 is supported

· Power-control parameter(s) is common with HARQ ACK on the PUCCH format
Agreements:

· Priority order to multiple P-CSI follows the priority order designed in Rel-12 eIMTA and editors will appropriate capture it in specs 




The following agreements related to HARQ-ACK timing for TDD have been made:

	Agreements:

· For a TDD SCell when aggregated with a TDD PCell of different UL/DL configurations, in case of self-scheduling only: 

· if the UE supports (as indicated by 1 bit UE capability signalling (FFS whether this capability is dependent on support of the rest of the eCA feature or not)) deriving the HARQ timing for such a cell in the same way as the DL HARQ timing of an FDD SCell with a TDD PCell, 
and is configured (by 1 bit RRC configuration per UE) to do so, 
then the UE shall do so.




The following agreements related to UCI on PUSCH have been made:

	Agreements:

· For a UE configured to transmit more than 15 RI bits on PUSCH,

· If the number of RI bits is 16-22, dual RM coding is applied

· If the number of RI bits is more than 22, 8-bit CRC is added and Rel-8 TBCC is applied

Agreements:

· The UCI data-to-RE mapping on PUSCH follows the existing legacy behaviour
Agreed R1-157723
Way Forward on HARQ-ACK transmission on PUSCH
LG Electronics, Ericsson, Intel, Sharp, ITL
which is copied here for reference:
· For the transmission of up to 22 HARQ-ACK bits on PUSCH,

· No CRC is included in the HARQ-ACK transmission as in Rel-12

· Single or dual RM and rate-matching are used as in Rel-12 

· For a Rel-13 UE configured with two beta offsets for HARQ-ACK transmission on PUSCH, 

· One beta offset (i.e. the existing RRC parameter) is applied when up to 22 HARQ-ACK bits are transmitted on PUSCH   

· The other beta offset (i.e. a new RRC parameter) is applied when more than 22 HARQ-ACK bits are transmitted on PUSCH




AI 6.2.2.2: Other potential enhancements

	Agreements:

· Soft Buffer Management

· eNB rate matching will not have RRC impact

Conclusion:

No RRC parameter in Rel-13 to configure soft buffer management. 


The RRC parameter list and preliminary list had been sent earlier during RAN1#83 to RAN2 in R1-157677 and the final agreements had been informed to RAN2 in R1-157787. 
RAN2

In RAN2#91bis meeting in Malmö, Sweden, the work on LTE Carrier Aggregation enhancements beyond 5 Carriers WI continued and 64 contributions were submitted before or during the meeting. 

	Agreements:

Related to UE capability signaling:

· Introduce some extension to the network request mechanism

· Network can request maximum number of DL CCs and maximum number of UL CCs (minimum number will need to be agreed considering backward compatibility issues)

· Network can request supported indexes (only if we also agree index reporting)

· FFS Network can request whether the UE reports using new format or legacy format

Moreover, RAN2 informed RAN4 about these agreements in R2-155006
Related to RRC details:

· Dedicated C-RNTIs will not be introduced

· Introduce RLC AM SN length configuration. FFS whether independent configuration for UL and DL

· Keep measReulstServFreqExt-r13 as in the technically endorsed CR.

· Use RSRQ with full value ranges

· Keep crossCarrierSchedulingConfig as it is in technically endorsed CR

· Define NW limitation not to include crossCarrierSchedulingConfig r10 and r13 versions for same serving cell (NOTE: not implemented in the CR).

· Make R13 versions of IEs as proposed in the contribution (details FFS pending input from RAN1 on parameters)

· Simplify PUCCH mapping signalling by indicating whether SCell is used for sending PUCCH feedback signaling.

· Additions corresponding to the user plane agreements also need to be added. Details to be concluded offline

Related to PUCCH SCell configuration:

· Agree to use release/add and not introduce modification.

· Configure PUCCHConfigCommonSCell and PUCCHConfigDedicatedSCell are provided only for a PUCCH SCell

User plane related agreements:

· Follow Option3, i.e. if PUCCH SCell is configured and activated, include Type 2 PH for both PCell and PUCCH SCell always.

· If PUCCH SCell is configured, the Type1 PH and Type2 PH of PCell are always included. 
· If PUCCH SCell is configured and activated, the Type1 PH and Type2 PH of PUCCH SCell are always included. 
· If PUCCH SCell is configured but deactivated, the Type1 PH and Type2 PH of PUCCH SCell are not included.
· No new LCID for new PHR
· New LCID for 4 bytes AD MAC CE
· Extend PDCP SN size to 18bits
· Limit the size of PDCP control PDU. 

· The maximum size and its configurability is FFS. 

· Whether a status report is split into multiple PDCP control PDUs is FFS.

· No extension of RLC SN for UM.
· Separate configuration of extended L2 headers. RLC SN and SO should be configured together
· Add a NOTE “PUCCH resource for SR is valid when it can be transmitted”

· From MAC point of view, there is only one dsr-TransMax configured.
· Replace “pTAG” wtih “TAG that the associated (PUCCH Serving Cell) belongs to” in section 5.3.2.2



Moreover, RAN2 agreed following CRs:

Technically endorsed 36.300 CR after RAN2-91bis: R2-154982
Technically endorsed 36.300 CR (list of agreements) after RAN2-91bis: R2-154905
Agreed in principle 36.302 CR at RAN2-91bis: R2-154492
Technically endorsed 36.321 CR after RAN2-91: R2-153964
Agreed in principle 36.322 CR at RAN2-91bis: R2-154403
Technically endorsed 36.323 CR after RAN2-91bis: R2-154902 

Technically endorsed 36.331 CR after RAN2-91: R2-153946 

In RAN2#92 meeting in Anaheim, USA, the work on LTE Carrier Aggregation enhancements beyond 5 Carriers WI continued and 45 contributions were submitted before or during the meeting. 

	Agreements:

General agreements:

· DC and beyond 5 CCs will be supported 

· LS on 18 bit PDCP SN and DC support beyond 5 CCs was agreed in R2-156977

· Configuration of 16 bit RLC SN/SO is per direction

· UE supporting 18 bits PDCP SN supports 15 bit PDCP SN.

UE capability related agreements:

· Reuse existing UE capability enquiry procedure and extend the Rel-11 request mechanism with Rel-13 additions.

· RAN2 will attempt to introduce a new reduced size ASN.1 structure for Rel-13 capability signalling. eNB shall explicitly indicate whether it wishes UE to use the new format.

· Change the existing request mechanism so that the UE provides the requested bands and not other 2DL/1UL combinations.

· FFS In R13 UE should always use the legacy format for up 2DL/1UL combinations (i.e. same as legacy), or upgrade to 4DL/2UL

· eNB can request maximum number of CCs to be indicated in UE capability signalling.

· FFS pending response from RAN4: Whether to implement the index in the baseline CR but remove it if RAN4 finds issues.

· For any band combination beyond 2DL+1UL, UE may indicate it supports all fallback band combinations. In such a case, UE is allowed not to indicate the fallback band combinations. On request of the eNB the UE can indicate a combination if the UE supports more capability than the fallback. If eNB doesn’t request capabilities beyond the fallback capability then UE indicates (single bit flag) that it can do more

· FFS if the UE indication that it can do more than request is extended to other cases (e.g. UE can support more carriers than requested by eNB)

· For the following features, an individual explicit capability signalling is introduced outside the CA band combination.

· 18 bits of PDCP SN as a PDCP parameter.

· 16 bits of RLC SN and SO as an RLC parameter (one capability including SN and SO extensions). (if UE supports 16 bits of MAC Length field then UE supports "16 bits of RLC SN and SO")

· 16 bits of MAC Length field as a MAC parameter. 

· As a Physical layer parameter:

· HARQ-ACK codebook size.

· Maximum number of CSI processes to be updated.

· Minimum number of blind decodes.

· PUCCH on SCell.

· PUCCH format 4

· PUCCH format 5
· For the following features, support is bundled with a CA band combination beyond 5 CCs.

· RRC:
SCell Add/Mod/Release up to 32 CCs.

· MAC:
Extended PHR 2 MAC CE.

· MAC:
Extended Activation/Deactivation MAC CE.

· PHY:
Cross carrier scheduling beyond 5 CCs (Rel-10 capability is prerequisite).

User plane related agreements:

· Use the F field for the extension L bit and F2 for L field indication in the case of 16 bits L field

· The R bit is not reused for 8 bits L field

· SO field is configured per RLC. FFS whether it is configured per direction.
· Rapporteur note: This agreement was revised in the main session by the decision Configuration of 16 bit RLC SN/SO is per direction as reported above.

· L field is not configured

· Replace R/R/E/LCID to R/F2/E/LCID.

· Introduce PDCP SN capability in PDCP.

· Introduce RLC SN and SO capability in RLC.

· Introduce L field extension capability in MAC.

· Maximum PDCP control PDU size is fixed (not configurable) in Rel-13

· Maximum PDCP control PDU size is 8188 bytes

· PDCP status report is truncated (if needed) if the resulting PDCP control PDU size becomes larger than 8188 bytes

· NACK_SN based PDCP status report is not introduced in Rel-13

· When PUCCH SCell is configured and deactivated and simultaneousPUCCH-PUSCH is not configured for PCell, UE does not report Type2 PH.

· When PUCCH SCell is configured and deactivated and simultaneousPUCCH-PUSCH is configured for PCell, UE reports Type2 PH for PCell.



Moreover, RAN2 agreed following LS:

LS to CT4, RAN3 on PDCP SN size decision in R2-156977. 

Moreover, RAN2 agreed following CRs:

36.302 CR at RAN2-92: R2-156166
36.321 CR after RAN2-92: R2-157108
36.322 CR at RAN2-92: R2-156371
36.323 CR after RAN2-92: R2-156894 
36.331 CR after RAN2-92: R2-157135  

36.306 CR after RAN2-92: R2-157136 

RAN4
In RAN4#76bis meeting in Sophia-Antipolis, France, the work on LTE Carrier Aggregation enhancements beyond 5 Carriers WI in RAN4 continued and 26 contributions were submitted before or during the meeting. 

There was no discussion for RAN4 RF during RAN4#76bis since there is no remaining issue. 

The submitted contributions in RAN4 RRM/demodulation mostly handled these two remaining issues:

· RRM requirements for B5C

· Activation delay requirements for PUCCH SCell

Concerning activation delay requirements for PUCCH SCell, the discussion has been split to requirements for PUCCH SCell with uplink synchronization, and requirements for PUCCH SCell without uplink synchronization. An agreement about the former case had been reached earlier, so the discussion in Sophia Antipolis was about the latter case.

Based on the discussions, the following agreements have been made:
	Agreements:

R4-156654
Way forward on RRM requirements for B5C
· After discussions in RRM session, and due to lack of reference UE architecture and RF band requirements, RAN4 will not introduce any RRM requirement related to CA enhancement B5C in Rel-13.

R4-156683
Way forward on PUCCH SCell activation delay
Activation delay for PUCCH SCell without UL sync for up to 3CC CA
· Upon receiving SCell activation command in subframe n, the UE shall report corresponding valid CSI no later than in subframe n+Nactivation+Nadditional_delay;

· Where

· Nactivation is  the existing SCell activation delay as defined in section 7.7, TS 36.133,

· Nadditional_delay = N1 + N2 + N3 + N4

· where:

· N1 is the delay uncertainty in acquiring the first available PRACH occasion in the activated SCell. N1 is up to 25 and the actual value of N1 shall depend upon the PRACH configuration used in the activated SCell.

· N2 is the delay for obtaining a valid TA command for the sTAG to which the activated SCell belongs. N2 is up to 13 as specified in [17].

· N3 is the delay for applying the received TA for upling transmission. N3 is up to 6 as specified in [3].

· N4 is the delay uncertainty due to PCell PRACH preamble transmission. N4 is 20 if the random access procedure on the PCell and that on the activated SCell occur at the same time, otherwise 0.

· Note: N1, N2, N3, and N4 are expressed in subframes.

· Note: If there is no PDCCH order initiating RA procedure on the SCell by subframe Nactivation then the UE shall wait the PDCCH order for starting RA procedure on the SCell.




RAN4 also sent an LS R4-156650 on PUCCH Scell activation delay requirements to RAN2 about the activation delay requirements for PUCCH SCell.

In RAN4#77 meeting in Anaheim, USA, the work on LTE Carrier Aggregation enhancements beyond 5 Carriers WI in RAN4 continued and 16 contributions were submitted before or during the meeting. 

There was no discussion for RAN4 RF during RAN4#76bis since there is no remaining issue. 

The discussions during RAN4#77 lead to the following agreements:
	Agreements:
· Remove delay uncertainty due to PCell PRACH from the total activation delay without UL sync.
· CR R4-158380 “SCell activation delay with SCell PUCCH without UL synchronization” was approved


2.1.2
Progress of the Performance part WI
RAN4

· No progress can be reported since the work for performance part is planned to start from RAN4#78. 

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
RAN1

· Further enhancements to DL control signalling for up to 32 component carriers
· 2 methods for configuring blind decoding reduction
· Enhancements to UL control signalling for up to 32 component carriers
· Enhancements to support UCI feedback on PUCCH for up to 32 DL carriers including
· PUCCH Format 4 and PUCCH Format 5
· Dynamic PUCCH Format Adaptation

· Multi-cell periodic CSI reporting
· Aperiodic CSI reporting enhancements (Mode 1-0 & Mode 1-1, 3bit triggering mechanism)

· Configurable DAI based codebook size adaptation
· HARQ-Ack Spatial bundling according to configuration

· Enhancements to support UCI feedback on PUSCH for up to 32 DL carriers
· UCI on PUSCH extension (TBCC etc.)

· Other UL control signalling enhancements

· Enhanced TDD CA DL HARQ-Ack timing

RAN2

· C-plane aspects
· Capability signalling structure
· ASN.1 details
· Support for DC and beyond 5CCs
· U-plane aspects 

· Extension of RLC UM SN size for CA beyond 5CCs
· MAC 16 bit L-field implementation

· PDCP status reporting details

· L2 buffer sizes for new UE categories

· LCID usage for new MAC CEs
· Update of DC PHR

RAN4

· Activation delay requirements for PUCCH SCell having valid UL timing

· Activation delay requirements for PUCCH SCell having invalid UL timing
· Discussion on non-band specific RRM core requirements
2.2.2
Completed elements of the Performance part WI
· No completed elements can be reported since the work for performance part is planned to start from RAN4#78. 

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
RAN1

· No further open issues have been identified.
RAN2
· No further open issues have been identified.
RAN4
· No further open issues have been identified.
2.3.2
Open issues of the Performance part WI
RAN4
· Specify necessary performance requirements
3.
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