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Workplan related evaluation
1.1
History
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	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
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as decided by TSG
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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):




20 %

per WG (optional information):

RAN WG1

25%







RAN WG2

25%








RAN WG3

 0%







RAN WG4

10%
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#59bis in Valencia, Spain, carrier aggregation was discussed for almost one day. 164 documents were submitted on component carrier types, PCFICH, PHICH, details of carrier indicator field, PDCCH blind decoding, search spaces, DCI formats, PUCCH, UL power Control, and PUSCH resource allocation.
The following was achieved:

· LS to RAN4 on carrier types [1]
· Carrier indicator field (CIF) mapping to CCs:

· The mapping from CI values to CCs for each CC enabling CIF is UE specific

· CI to CC mapping is configured by RRC
· At least one carrier should operate during reconfiguration of the CI-to-CC mapping
· Inclusion of CIF in DCI formats:

· DCI formats do not have CIF when CRC is scrambled by P-RNTI, RA-RNTI or TC-RNTI 

· Inclusion of CIF for SI-RNTI was left FFS
· Power control agreements in [2]
· LS sent to RAN4 in [3]
· DMRS sequence design for non-contiguous resource allocations for PUSCH
· Working Assumption: Base sequence according to the whole allocation size and split into clusters. If OCC is not agreed for MU-MIMO, option 2 (Base sequences according to the size of each cluster) can be reconsidered.
· PCFICH for cross-CC scheduling

· In case of cross carrier scheduling, a standardized solution will be supported to provide CFI to the UE for the carriers on which PDSCH is assigned [4]. 
In RAN1#60 in San Francisco, USA, carrier aggregation was discussed in total for one day. 182 documents were submitted PCFICH, PHICH, PDCCH, PUCCH, UL Power Control and PUSCH Resource allocation.

The following was achieved:

· Possible PHICH outcome
· Working assumption: Single set of PHICH resources shared by all UEs (Rel-8 to Rel-10)

· Agreement: DM RS cyclic shift mechanism remains available and can be used to reduce collision probability

· Remaining details on CIF:

· CIF is not included in DCI format when CRC scrambled by SI-RNTI unless RAN2 requires the use of CIF for SI acquisition purposes.

· CIF is not included in DCI format 0, 1A in common search space when CRC is scrambled by C-RNTI/SPS C-RNTI.
· Cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always
· The transmission mode is not constrained to be the same on all CCs scheduled for a UE

· Maximum number of blind decodes that must be supported by a UE even with cross-carrier scheduling will not exceed Nx60
· The PDCCH CRC size does not need to be increased in Rel-10
· PUCCH agreements

· Simultaneous A/N on PUCCH transmission from 1 UE on multiple UL CCs is not supported 

· A single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N 

· A single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N, SR, and periodic CSI from a UE
· LS sent to RAN2 with the above agreement [5]
· PUSCH Resource Allocation:

· Agreed that frequency hopping is not supported simultaneously with non-contiguous PUSCH resource allocation.
RAN WG2

In RAN2#68bis in Valencia, Spain, 111 contributions were submitted to the carrier aggregation work item agenda items on the topics of multiple timing advance, CC management, scheduling, system Information handling, measurements in connected mode, RLF, and non-accessible carriers.

The following was achieved:

· LS sent to RAN4 on multiple timing advance commands for multi-band carrier aggregation [6]
· Carrier activation

· For DL, will have separate activation / deactivation

· For UL, the UE is required to be able to transmit PUSCH transmissions on any configured UL CC when scheduled on PDCCH (i.e. no explicit activation)
· Only 1 UL SPS grant and 1 DL SPS grant can be configured
· The combination of CA and UL bundling cannot be configured for a UE
· The UE is allocated only 1 C-RNTI in case of CA
· Measurements

· Measurements on activated CC’s can be done without measurement gaps

· All Rel89 measurement events are applicable for a UE configured with CA, but study for  how they are generalised for CA is needed

In RAN2#69 in San Francisco, USA, 136 contributions were submitted to the carrier aggregation work item agenda items on the topics of multiple timing advance, CC management, system Information handling, RLF, measurements in connected mode, activation/deactivation, scheduling, and other MAC impacts 
The following was achieved:

· More UL CCs configured than DL CCs is ruled out as a scenario
· Multiple TA will be supported if RAN4 sees this necessary for scenarios 2 or 3
· Primary component carrier

· UL PCC and DL PCC are configured per UE

· UL PCC is used for transmission of L1 uplink control information

· DL PCC cannot be de-activated

· Re-establishment will be triggered when the DL PCC experiences RLF

· For the SI reception for the DL PCC, Rel-8 procedures apply

· this does not apply anything for the reception of the SI of SCCs

· NAS information is taken from the DL PCC cell

· DL PCC cell can change with handover procedure (i.e. with key change and RACH)

· UL-DL CC linking

· Required for RACH and PDCCH grant

· uplink RACH → DL response

· Uplink grant without CIF → PUSCH transmission

· When a UE is configured with a UL CC (on which it can transmit a contention RA preamble), it should also be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage”

· CC handling

· Addition of DL CC only or UL CC only is supported

· Removal of DL CC only or UL CC only is supported 
· System Information

· SI change reception

· Dedicated signaling can be used to provide the UE about relevant system information SCCs (having an activation time should be avoided)

· FFS if additional solutions to provide the SI e.g. by paging, optimized dedicated signaling

· DL RLF on SCCs

· No re-establishment procedure for SCCs

· UL RLF on SCC

· There will be no CC hopping in case of a dedicated preamble

· Also in contention preamble case no cross CC hopping is supported unless significant gains are shown in the future.

· Measurement Configuration

· Events  A1 and A2 extended to SCCs

· “serving cell” for these events is the cell corresponding to the configured CC cell (i.e. NW may configure separate events A1 and A2 for each cell corresponding to a configured CC). 

· only one “serving cell” per measurement id, unless a clear need for multiple serving cells is identified later
· Activation/Deactivation

· Explicit activation of configured DL component carriers by MAC

· Explicit deactivation of configured DL component carriers by MAC

· Implicit deactivation of DL CCs agreed

· When CC is configured it starts in “deactivated” state

· DL component carriers are activated and deactivated individually

· A single activation/deactivation command can activate/deactivate a subset of the configured DL component carriers
· RACH

· As a baseline, RACH for RRC connection establishment and re-establishment using parameters from system information or from dedicated signalling (RACH procedures conform to Rel-8)

· UE can be configured with multiple RACH on PCC and/or SCCs

· For “UL data arrival” and “DL data arrival with contention based access” UE can select from the configured RACHs which one to use, at least from the RACHs which correspond to an activated DL CC

The agreements from the two meetings were captured in a CR to 36.300 [7].
RAN WG3
In RAN3#66bis in Valencia, Spain, carrier aggregation WI related issues were not discussed.

In RAN2#67 in San Francisco, USA, carrier aggregation WI related issues were not discussed 

RAN WG4 

In RAN4-AdHoc in Sophia-Antipolis, France, carrier aggregation was the main topic discussed in the agenda items for LTE Advanced studies where 62 contributions were submitted. The main discussions were on work plan, bandwidth aggregation scenarios, coexistence, simultaneous PUSCH/PUCCH transmission, UE RF requirements, BS RF requirements, and RRM aspects. A reply LS was sent to RAN2 mobility measurements for carrier aggregation [8].
In RAN4#54 in San Francisco, USA, 56 contributions were submitted to the carrier aggregation work item agenda items.

The following was achieved:

· Overall aspects and time plan

· Work plan was revised and agreed [9]
· Common UE TR  for UE rel10 work items agreed [10]
· BS CA TR was agreed [11]
· CA deployment scenarios 
· Operators' demands were summarized in [12]
· Considering foreseen work load in RAN4 for rel-10 time frame, only a few scenarios will be investigated in the first stage. Tentative agreement was start with two scenarios per region which would result in totally six scenarios for the rel-10 work. Unfortunately RAN4 did not conclude which band combination should to start with.

· Additional new band combinations will be implemented in a release independent manner.

· For future new band combinations, individual work item for each or set of combination(s) should be established.

· Only Release 8 component carriers should be used for Rel-10 timeframe from RAN4 perspective

· LS to RAN1 approved in [13]
· Reply LS on UL Power Control sent to RAN1 [14]]
· Impacts of simultaneous PUCCH/PUSCH were discussed and an LS was sent to RAN1 [15]
· Co-existence simulations summary in [16]
· Assumptions approved in [17]
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.

All WID objectives are still open.
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