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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	51
	WI/SI started
	RP-110451
	0%
	September 2012

	52
	RP-110588
	RP-110732
	5%
	September 2012

	53
	RP-111352
	RP-110732
	15%
	September 2012

	54
	RP-111729
	RP-111749
	25%
	September 2012

	55
	RP-120087
	RP-111749
	35%
	September 2012

	56
	RP-120502
	RP-111749
	55%
	September 2012


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

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.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




70%

per WG (optional information):

RAN WG1:

90%







RAN WG2:

90%








RAN WG4:

30%
additional comments:



1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
December 2012

which is:
RAN #58
additional comments:


 Exception sheet provided regarding the completion of the WI
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN WG1
In RAN1#70 in Qingdao, China, carrier aggregation enhancements was discussed and 151 documents were submitted. The progress and discussions in the meeting are summarized below:

· Uplink Control Signalling
· Details of Multi-cell HARQ-ACK and Periodic CSI Multiplexing

· PUCCH format 3
Agreement:

· For a UE configured with PUCCH format 3 for HARQ-ACK transmission, and for a subframe where a UE is configured to transmit HARQ-ACK transmission with periodic CSI, and for a subframe where a PUCCH format 3 resource is indicated (by ARI as in Rel-10) to the UE for HARQ-ACK transmission, the UE shall transmit HARQ-ACK and a single cell periodic CSI according to the following:

· No additional PUCCH format 3 resource in addition to the format 3 resource indicated by the ARI is configured for HARQ-ACK and CSI multiplexing 

· HARQ-ACK and periodic CSI are jointly coded up to 22 bits (including SR)

· the serving cell for periodic CSI reporting is selected according to the Rel-10 rule

· if the selected periodic CSI report together with HARQ-ACK feedback bits (including SR) fits into PUCCH format 3 payload size, then transmit the periodic CSI and HARQ-ACK bits (including SR), otherwise transmit HARQ-ACK (including SR) without periodic CSI

· FFS for HARQ-ACK compression case

· FFS  in case CoMP and CA is jointly supported

· FFS whether or not to solve RI/PTI ambiguity problem
Agreement:

· For joint coding of multi-cell HARQ-ACK feedback, SR and single-cell periodic CSI report on PUCCH Format 3, UCIs are concatenated in the following order:

· ACK/NAK
· SR(in a SR subframe)
· P-CSI
· UEs configured with PUCCH format 1b with channel selection

Agreement:

· When PUCCH format 2 is configured for CSI transmission and PUCCH format 1b with channel selection is used for multi-cell HARQ-ACK transmission, simultaneous transmission of multi-cell HARQ-ACK feedback and a periodic CSI report on CSI PUCCH Format 2/2a/2b is not supported. The following Rel-10 behavior is still supported:
· For FDD, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH format 2/2a/2b if the HARQ-ACK corresponds to a PDSCH transmission or a PDCCH indicating downlink SPS release only on the primary cell, otherwise CSI is dropped.

· For TDD, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH format 2/2b if the HARQ-ACK corresponds to a PDSCH transmission or a PDCCH indicating downlink SPS release only on the primary cell, otherwise CSI is dropped.

· Transmit diversity for PUCCH Format 1b with Channel Selection

Agreement:

· For the carrier aggregation case, for PUCCH Resource Allocation 

· For Antenna port 0, the resource allocation of PUCCH format 1b with channel selection Transmit Diversity equals the one of Rel-10

· For antenna port 1, the resources are explicitly RRC configured

· The resources are explicitly RRC configured to fixed values, and are not dynamically switched 

· FFS if the same SORTD method is applicable for the single cell case

· Support of different TDD UL-DL configurations on different bands
· HARQ-ACK transmission for Format 3 and 1b

Agreement:

· For a UE configured with PUCCH format 3 for HARQ-ACK transmission and at least self-carrier scheduling:

· Whether UL index or DAI exists in DCI format 0/4 scheduling PUSCH on serving cell c shall be determined based on the PUSCH HARQ timing reference configuration on serving cell c;

· The following agreement in RAN1 #69 of “For HARQ-ACK transmission in an UL subframe n and on PUCCH or on PUSCH not adjusted by an UL grant, Bc^{DL} = Mc where Mc is the number of elements in set Kc ” is revised to “For HARQ-ACK transmission in an UL subframe n and on PUCCH or on PUSCH not adjusted by an UL grant, or on the PUSCH adjusted by its associated UL grant without W_{DAI}^{UL}, Bc^{DL} = Mc where Mc is the number of elements in set Kc ”;

· The agreement in RAN1 #69 of “For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant, Bc^{DL} = min(W_{DAI}^{UL}, Mc) if the timing reference configuration is #{1, 2, 3, 4, 6}” is revised to “For HARQ-ACK transmission in an UL subframe n and on the PUSCH adjusted by its associated UL grant with W_{DAI}^{UL}, Bc^{DL} = min(W_{DAI}^{UL}, Mc) if none of  the timing reference configurations of  aggregated serving cells is configuration #5” ;

· For HARQ-ACK transmission in an UL subframe n and on the PUSCH adjusted by its associated UL grant with W_{DAI}^{UL}, Bc^{DL} = min(W_{DAI}^{UL}+4ceil((U-W_{DAI}^{UL})/4), Mc) if the timing reference configuration of any aggregated serving cell is configuration #5. 

Agreement:

· Whether DL DAI  in DL DCI formats (PDSCH on serving cell c)  is applied  shall be determined based on the PDSCH HARQ timing reference configuration on serving cell c;

· Applicable for both formats 3 and 1b with channel selection
Agreement:
· For a UE configured with PUCCH format 1b with channel selection for HARQ-ACK transmission and self-carrier scheduling, the HARQ-ACK transmission shall follow the Rel-10 design except the following: 

· Applicable if none of the PDSCH timing reference configurations of aggregated serving cells is configuration #5;

· The set of DL subframes (denoted as Kc) on serving cell c associated with UL subframe n shall include the DL subframes n-k where k ∈K and K is determined according to the TDD UL-DL configuration which the PDSCH HARQ timing on serving cell c follows

· For HARQ-ACK transmission on PUCCH (at least for the case when all Mp, Ms are positive)

· The UE shall use the Rel-10 mapping table with M = max{Mp, Ms}, where Mp is the number of elements in set Kc for the primary cell and Ms is the number of elements in set Kc for the secondary cell.

· The UE shall set DTX for {HARQ-ACK(min{Mp, Ms}), …, HARQ-ACK(M-1)} for the serving cell with the smaller Mc value

· FFS for the case when any of the (Mp, Ms) is zero

· FFS for the handling of overlapping states

· For HARQ-ACK transmission on PUSCH without W_{DAI}^{UL}, the UE shall generate the HARQ-ACK bits according to the above PUCCH design;

· For HARQ-ACK transmission on PUSCH with W_{DAI}^{UL} = 1 or 2, the UE shall generate the HARQ-ACK bits  as if PUCCH format 3 is configured for HARQ-ACK transmission for inter-band TDD CA, except that spatial bundling is performed for all serving cells configured with a DL MIMO transmission mode in case W_{DAI}^{UL} = 2;

· For HARQ-ACK transmission on PUSCH with W_{DAI}^{UL} = 3 or 4, the UE shall generate the HARQ-ACK bits according to RM code input bits defined in the Rel-10 mapping table with M = W_{DAI}^{UL}.
· PUSCH HARQ timing
Number of DL HARQ processes for inter-band CA with different TDD UL-DL configurations
For email approval until Friday 24th August
Conclusion from email discussion:

A new standardized solution is needed to define M_{DL_HARQ} for TDD inter-band CA and the exact solution is FFS until RAN1 #70bis.

· Remaining physical layer aspects of multiple TA
· SRS
Working assumption:

· If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in different TAGs 

· Transmit SRS when not power-limited  

LS to RAN4, informing them about this WA and asking them to let us know if they have any concerns about it; also ask for their advice regarding the same TAG case (as per Proposal 2) which RAN1 is also discussing.
· LS to RAN4 in R1-124027 after email discussion

Agreement:

· Support of parallel transmission of PRACH and PUCCH/PUSCH/SRS in the same TAG is not introduced in Rel-11. 

Agreement:

· Definition of Pcmax for the partial overlap period between PUSCH/PUCCH and PUSCH and between PRACH and PUSCH/PUCCH

· Send LS to RAN4, informing them that proposals have been made in RAN1 to use one of the values of Pcmax from the subframes adjacent to the overlap period, or to define Pcmax to be the same as it would be with full subframe overlap, and asking for their advice on such proposals and for their recommendation for the definition of Pcmax for the overlap period. 

· LS to RAN4 in R1-124028 after email discussion
Agreement:

· Method of adjusting the transmission power to avoid exceeding Pcmax for partial overlapping between PUCCH and PUSCH
· no additional specification beyond what was agreed in RAN1#69.

· Other
· R1-124038 RRC parameters for CA enhancements approved in email discussion

RAN WG2

In RAN2#79 in Qingdao, China, carrier aggregation enhancements was discussed and 79 documents were submitted. The progress and discussions in the meeting are summarized below:
· DL only SCell in TAG

· Agreement: A DL-only SCell may be associated with a secondary TA group that contains at least one UL SCell. 
· RAR Window per SCell
· Agreement: The ra-ResponseWindowSize for SCells the same as for the PCell that means it is not configurable
· PUCCH/SRS release indication
· Modelling of PUCCH/SRS release in RRC and MAC stage 3 is still under discussion

· TA grouping by reconfiguration
· There was not much support to change the agreement and TA grouping is not supported by reconfiguration

· TAG management
· Agreement: The eNB releases an sTAG only when the sTAG is an empty sTAG.
· TA value initialization
· There was not much support to initialize TA value at SCell configuration and thus TA value is set by existing procedures

· Cell Specific TDD Configuration
· UE capability to indicate whether TDD UE is capable of simultaneous UL&DL transmission on different bands was agreed as proposed by RAN4 in LS R2-123220

· It was confirmed  that if a cell is cross-carrier scheduled by other cell, the cell’s DL and special subframe is not considered as PDCCH-subframe.
· Time-Switched Uplink Carrier Aggregation
· A proposal to have only 1 CC UL transmission simultaneously by time switching between CCs was treated but it was seen that RAN4 should be involved as well and study whether PCell change would be sufficient
· PDCN SN extension
· A extended PDCP SN of 15 bits was agreed

· Extended PDCP SN is used only for AM DRB and Configured per AM DRB, per DL and UL.
· PDCP Status Report – Bitmap length was also increased according to PDCN SN

· PDCP SN change is only supported by full configuration

· DRX retransmission timer counting
· Agreement: It was agreed that drxRetransmissionTimer is counted by UE as PDCCH subframe
· Stage 2 CR
· Stage 2 CR was agreed in R2-124259
· Stage 3 CRs

· 36.331, 36.321 and 36.323 CRs were agreed in the RAN2 email discussions
· 36.331 CR is not yet containing all the RAN1 parameters
RAN WG4

In RAN4#64 in Qingdao, China, carrier aggregation enhancements was discussed and 37 documents were submitted. The progress and discussions in the meeting are summarized below:
· Non-contiguous intraband UE RF

· CA enhancement TR 36.823 v 0.1.0 was approved

· Reference UE transmitter architecture was approved

· Proposal how to define UE ACLR requirement was approved

· Proposal how to define UE unwanted emissions requirements i.e. spectrum emission mas and spurious emissions was approved

· MPR for Non-contiguous intraband CA with single PA architecture discussion was discussed

· Receiver sensitivity requirement setting for 1 and 2 UL cases was discussed

· Discussion on 1CC transmission in a TTI for uplink inter-band carrier aggregation was discussed

· Non-contiguous intraband eNodeB RF
· Correction to intra-band non-contiguous carrier aggregation bands acronym was approved

· Intra-band non-contiguous CA BS receiver requirement was approved

· Multiple timing advances
· Response LS (R4-124986) on UE timing adjustment when reference timing cell changes was approved. Agree not to define RAN4 requirements that are applicable to UEs supporting >= 3 CCs in Rel-11, where in the case, DL reference cell change in sTAG. Thus no impact due to change DL reference Cell within sTAG for Rel-11.
· RRM

· Random Access requirements for SCell was discussed

· UE transmit timing adjustment requirements when reference timing cell changes was discussed

· Introduction of Multiple TA Relevant Requirements on RA Procedure was discussed

In RAN WG4#63AH-UE-Perf in Oulu, Finland, 26~28 June 2012, there is no discussion on the enhanced CA (including RRM) due to agenda change. NCT is removed from the agenda due to RAN#56 decision to put it on hold until Sep 2012.

2.2
List of completed elements (compare with open issues of last TSG)
· RAN1
· Remaining aspects of multiple TA (pending LSs to RAN4)
· RAN WG2
· Stage 3 details on multiple TA and CC specific TDD configuration

· PDCP SN extension
· RAN WG4

· Reference UE transmitter architecture 

· UE ACLR requirement frame work

· UE unwanted emissions requirements i.e. spectrum emission mas and spurious emissions frame work

· Multiple TA: Multi-TA timing requirements.
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

· RAN1
· Details of Multi-cell HARQ-ACK and Periodic CSI Multiplexing PUCCH format 3
· HARQ-ACK compression case

· in case CoMP and CA is jointly supported

· whether or not to solve RI/PTI ambiguity problem
· Transmit diversity for PUCCH Format 1b with Channel Selection
· same SORTD method is applicable for the single cell case

· Support of different TDD UL-DL configurations on different bands

· HARQ-ACK transmission for Format 3 and 1b

· for the case when any of the (Mp, Ms) is zero

· the handling of overlapping states
· Number of DL HARQ processes for inter-band CA with different TDD UL-DL configurations
· A new standardized solution is needed to define M_{DL_HARQ} for TDD inter-band CA and the exact solution is FFS until RAN1 #70bis.
· Transmission direction in overlapped subframes for half-duplex UEs, which was not treated in RAN1 #70
· RAN2
· None apart from ASN.1 finalization which requires RAN1 input on the L1 parameters
· RAN WG4

· Non-contiguous intraband UE RF requirements

· Maximum power reduction

· Output power dynamics

· Transmit modulation quality

· Transmit intermodulation

· Receiver requirements

· Multiple TA: Random Access requirement, etc.
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