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Workplan 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

	46
	WI/SI started
	RP-091440
	0%
	December 2010

	47
	RP-100056
	
	20%
	December 2010

	48
	RP-100465
	RP-100661
	45%
	December 2010

	
	
	
	
	


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 level of completion of the work/study item

overall (mandatory to be provided):




70 %

per WG (optional information):

RAN WG1

80%







RAN WG2

70%








RAN WG3

 0%







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 2010
which is:
RAN #50
additional comments:




2.
Technical status related evaluation
2.1
Detailed Progress report since last TSG meeting (for all involved WGs)
RAN WG1

In RAN1#61bis in Dresden, Germany, carrier aggregation was discussed for 3 days. 239 documents were submitted on PCFICH, PHICH, PDCCH, PUCCH, UL power Control, PUSCH resource allocation and UCI on PUSCH. The following was achieved:

· PCFICH
· RAN1 decided that for UEs that may be cross-carrier scheduled using CIF, a single value of the PDSCH starting position on the CC carrying the PDSCH should be indicated to the UE by RRC. LS sent to RAN2 in [1].
· PHICH
· The working assumption that a single set of PHICH resources is shared by all UEs (Rel-8 to Rel-10) was confirmed
· PDCCH
· It was considered that the available implementation-based methods are sufficient from the point of view of RAN1 for handling ambiguities related to CIF (re-)configuration
· If a PDCCH candidate of CSS-DCI format without CIF and a PDCCH candidate of USS-DCI format with CIF both have the same payload size, scrambling by C-RNTI and the same starting CCE, the UE shall assume that only the PDCCH candidate of CSS-DCI format may be transmitted, and the UE shall assume that the PDCCH candidate of USS-DCI format will not be transmitted.

· The same hashing function (offset between search spaces for different CCs is not a function of the subframe number)

· CC-specific offset

· Offset is a function of (at least) CIF

· PUCCH

· 
For periodic CQI/PMI/RI reporting for CA, at least configuration of different (in time) PUCCH resources for reports for each CC is supported
· PUSCH Resource Allocation

· PUCCH + PUSCH on same and different CCs supported as part of CA WI

· Single UE capability assumed (inter and intra CC) and single configuration from network side unless concerns are raised by RAN4

· Control piggy-backing on PUSCH (UCI on PUSCH) supported for CA and non-CA operation

· If the UE has a PUSCH transmission on PCC, then any UCI on PUSCH is carried on PCC

· Exceptions for, aperiodic CSI, 
SPS, 
non-adaptive retransmissions and small PUSCH payloads are FFS
· In case of transmissions on one or multiple PUSCHs and no PUSCH transmission on PCC, any UCI on PUSCH is carried on one PUSCH on SCC

· If simultaneous PUCCH + PUSCH is not configured and there is at least one PUSCH transmission, all UCI shall be piggybacked on a PUSCH

· If simultaneous PUCCH+PUSCH is configured and there is at least one PUSCH transmission

· UCI can be transmitted on either PUCCH or PUSCH with a dependency on the situation that needs to be further discussed

· All UCI mapped onto PUSCH in a given subframe gets mapped onto a single CC irrespective of the number of PUSCH CCs

· Whether part of UCI gets mapped onto PUCCH and part of UCI gets mapped on to PUSCH in same or different CCs needs to be discussed
· UCI on PUSCH
· For up to 2 bits A/N (at least for single DL CC), reuse Rel-8 coding scheme

· For 3-11 (if needed) bits RI and A/N, reuse Rel-8 RM PUSCH UCI block code 

In RAN1#62 in Madrid, Spain, carrier aggregation was discussed for three days. 227 documents were submitted on PDCCH, PUCCH, UL power control, PUSCH resource allocation, and UCI on PUSCH.
The following was achieved:

· PDCCH
· Reply LS on CIF sent to RAN2 in [2]
· Way forward on PDCCH search space definition agreed in [3]
· Uplink MIMO is supported by introducing a transmission mode in the UL with a new DCI format that is only transmitted in the UE specific search space on PDCCH and is not bit aligned to any DCI format.

· The UE does not monitor the common search space on any secondary component carrier
· Way Forward on PDCCH Search Space for Rel-10agreed in [4]
· PUCCH

· Refinement of agreement on PUCCH formats from RAN1#61bis
· For Rel-10 UEs that support up to 4 A/N bits: PUCCH Format 1b with channel selection

· For Rel-10 UEs that support more than 4 A/N bits: 

· Both PUCCH format 1b with channel selection and DFT-S-OFDM are supported

· PUCCH format 1b with channel selection up to 4 A/N bits

· DFT-S-OFDM for the full range of A/N bits

· UE is configured by higher layers between DFT-S-OFDM and PUCCH format 1b with channel selection
· Details of “PUCCH Format 3” - DFT-S-OFDM
· Drop data symbol for shortened format (SF reduced from 5 to 4)

· At least for non-TxD case, spreading sequences are DFT length 5 and Hadamard length 4 respectively

· For TxD case, working assumption until RAN1#62bis that the spreading sequences are DFT length 5 and Hadamard length 4 respectively

· Normal CP: RS in symbols #1 and #5

· Extended CP: Working assumption until RAN1#62bis for RS in symbol #3, to be confirmed depending on outcome of TxD discussion. 

· Randomisation:

· UE-specific/Cell-specific scrambling (after channel coding and before modulation) is supported 

· Further details agreed in [5]
· Working assumption until RAN1#62bis that OCC on RS is not used.
· DTX handling, codebook configuration
· Codebook selection based on configured CCs and configured transmission modes for each CC

· No DAI 

· No explicit DTX
· Codebook design

· For DFT-S-OFDM with A/N payload size less than or equal 11 bits, the (32, O) RM code from Rel-8 with circular buffer rate matching is reused. 

· A/N bit mapping is same as in Rel-8.
· Details of Mapping Table for Format 1b with Channel Selection
· One mapping table for each of 2, 3, or 4 bits

· Possibly 1 mapping table with nested property for bit range of 2 – 4

· 2/3/4 PUCCH format 1a/1b resources for 2/3/4 bits, respectively
· Exact mapping tables to be decided at RAN1#62bis

· Bundling for power limited case

· For FDD

· No DAI

· No carrier-domain A/N bundling 

· For the case of channel selection with simultaneous SR or CQI, this is the baseline, to be confirmed.
· No agreement for TDD

· PUCCH Resource Allocation

· Agreement in [6] with the additional requirement that the A/N resource indicator should not increase the DCI format size and ARI for channel selection case is FFS
· For non-channel-selection, SORTD is always on if configured by (i.e. by RRC)) with second resource being determined from n_CCE+1
· PUSCH resource allocation

· For single antenna transmission,

· Maximum number of clusters is 2

· Resource allocation scheme

· CQI RB indexing scheme is used

· A 1-bit flag differentiates between contiguous and non-contiguous RA

· Baseline is that a padding bit is used. 

· DCI format size is same as DCI format 0 

· Baseline is no new RRC configured mode for non-contiguous RA; (can revisit if strong justification is identified). 

· For SU-MIMO, the same applies 

· Except for format 0 message size:  new SU-MIMO DCI format includes 1-bit flag　　　　　　　
RAN WG2

In RAN2#70bis in Stockholm, Sweden, 218 contributions were submitted to the carrier aggregation work item agenda items on the various topics.

In RAN2#71 in Madrid, Spain, 202 contributions were submitted to the carrier aggregation work item agenda items on the topics.
The following was achieved in the two meetings:

· Stage 2 : General

· Activation/Deactivation: agreed to be kept, no glitches are assumed for now (may have to be revisited depending on RAN4 progress). After handover, SCells are always deactivated. No conclusion on whether to also activate/deactivate the uplink (email discussion will take place on RAN2 reflector to discuss this aspect)

· Synchronization between PCell and SCell(s): frame timing, SFN and TDD-Config are aligned across cells that can be aggregated.

· Cross Carrier Scheduling: no cross carrier scheduling is applicable for the PCell (PCell is always scheduled from PCell) and UL and DL of a serving cell are always scheduled from the same serving cell.

· Pathloss Reference: configurable between SIB2 linked DL CC or PCell

· From a UE point of view, every uplink resource is only part of only one serving cell i.e. even if two cells are using the same UL, for only one of the cells the UE is told to use the UL

· PHR: PHR reporting for all configured (activated (FFS)) SCells reported in one MAC CE, which can be included in any TB by the UE. Need for virtual PHR and per-UE PHR still debated (involving RAN1 and RAN4)

· Consistent naming (primary cell/PCell, secondary cell/SCell, primary frequency, secondary frequency, serving cells, serving frequencies, ...) agreed

· Stage 2 : Mobility

· To enable SCell selection in the target eNB, the source eNB can provide in decreasing order of radio quality a list of the best cells for each reported frequency + measurements available

· PCell can only be changed by performing a handover

· Stage 2 : Measurements

· No enhancements made to Smeas in Rel-10

· The bi-directional swapping as Rel-8/9 is supported in Rel-10 in case of inter-frequency PCell change

· Modelling: the current events A1 and A2 can be reused and configured to the object corresponding to Scell, a new event (A6) is defined  identical to A3 but with an SCell as reference serving cell

· UE includes available best cell measurements on other carriers when sending a measurement report

· The stage 2 agreements from the two meetings were captured in a CR to 36.300 in [7].
· Stage-3 : User Plane

· Details on new BSR format and timer handling, SPS cancellation, HARQ entity management… captured in [8]
· Stage 3 : Control Plane

· Details of Cell Index (Cell Index for PCell is always “0”), baseline agreement on delta signaling… captured in [9]
RAN WG3
No work has been identified for RAN3 yet.
RAN WG4 

In the RAN4-AdHoc in Bratislava, Slovakia, 110 contributions were submitted to the carrier aggregation work item agenda. 

The following was achieved:

· Response LS to RAN2 on timing alignment agreed in [10]
· Measurement agreements in [11]
· UE requirements

· Spurious emissions agreed in [12]
· Way forward on channel arrangements agreed in [13]
· Way forward on carrier aggregation UE Tx RF aspects agreed in [14]
· BS requirement

· WF on general RX section for TR agreed in [15]
In RAN4#56 in Madrid, Spain, 111 contributions were submitted to the carrier aggregation work item agenda. 
The following was achieved:

· UE category/capability way forward has been agreed in [16]
· RLM for Scell way forward agreed with working assumptions in [17]
· UE RF requirements
· Channel bandwidth in [18]
· Channel raster in [19]
· CA operating bands in [20]
· TX-RX frequency separation in [21]
· CA classes in [22]
· CA max, min and OFF TX power in [23]
· BS requirements
· TR 36.808 V0.3.0 was agreed in [24] based on 12 agreed TPs on 

· TP for Clause 3 (definitions and symbols) and 5.6 (channel bandwidth)

· TP for Clause 5.4 (channel arrangement)

· TP for CA BS TR introducing MSR as Appendix C

· TP for Annex A in CA BS TR removing square brackets for 50MHz channel bandwidth in Band 40 and adding a note that BS requirements will be developed for both 40MHz and 50MHz channel bandwidths

· Transmitter related issues
· clause 6.1 (antenna handling)

· occupied BW

· ACLR

· SEM

· TX IMD

· Receiver related issues
· narrowband blocking

· blocking

· receiver spurious emissions

· receiver intermodulation 

2.2 List of Completed elements (compare with open issues of last TSG)
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.
The main open issues are:
RAN1:

· Details of PUCCH format 3: Detailed codebook design for channel selection, periodic PMI/CQI/RI, remaining details of PUCCH resource allocation
· UL Power Control: Parameters, UE PHR, TPC in DCI, cross-CC group PC, MAP aspects, Power Scaling
· UCI on PUSCH: PUSCH selection, aperiodic CSI triggering, coding
RAN2:

· PHR reporting: need for virtual PHR and per-UE PHR still debated (involving RAN1 and RAN4)

· UL activation/deactivation: will SRS transmission and UL grant reception be controlled by MAC (email discussion planned)

· Glitches: RAN2 currently assumes no glitches but this may change depending on RAN4 progress
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