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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
	WI/SI started
	RP-100056
	20%
	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):




45 %

per WG (optional information):

RAN WG1

60%







RAN WG2

50%








RAN WG3

 0%







RAN WG4

15%
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#60bis in Beijing, China, carrier aggregation was discussed for 1½ days. 239 documents were submitted on PCFICH, PHICH, linkage between PDSCH/PUSCH and PDCCH, PDCCH blind decoding and search spaces, CIF details, PUCCH, UL power Control, and PUSCH resource allocation. The following was achieved:

· Working assumption on option 1 for linkage between PDSCH/PUSCH and PDCCH
· Each PDSCH/PUSCH CC can be scheduled only from a single DL CC
· PDCCH blind decodes
· The supported maximum number of blind decodes is X times the number of aggregated CCs supported by the UE
· Agreed way Forward on handling of overlap between common/UE-specific search spaces for cross-CC scheduling [1]
· A/N multiplexing on PUCCH

· Excluded SF reduction to 1 and Multiple simultaneous PUCCH transmission for A/N in multiple non-adjacent PRBs as multiplexing schemes

· Working assumption for FDD that cross-carrier A/N bundling is not supported for the non-power-limited case

· Agreed that maximum 10 A/N bits shall be supported for FDD with possible extension to 12 bits if DTX is explicitly indicated and that the optimisation shall be for M to N bits where M<N<10

· UL power control
· Power scaling in case of power limitation
· PUSCH with UCI is prioritized over PUSCH without UCI (i.e. power of PUSCH without UCI is scaled down first, maybe to zero)
· Way Forward on UL Power Control with Carrier Aggregation was greed in [2]
In addition RAN1 discussed based on an LS from RAN4 the impactions and gains simultaneous PUSCH and PUCCH and clustered SC-FDMA

In RAN1#61 in Montreal, Canada, carrier aggregation was discussed for two days. 248 documents were submitted on PCFICH, PHICH, linkage between PDSCH/PUSCH and PDCCH, PDCCH blind decoding and search spaces, reconfiguration of CIF, PUCCH, UL power Control, and PUSCH resource allocation.
The following was achieved:

· The baseline for informing the CFI of other CCs is RRC signalling and the UE uses always this value 

· The working assumption on option 1 for linkage between PDSCH/PUSCH and PDCCH from RAN1#60bis was confirmed

· LS sent to RAN2[3]
· PDCCH blind decodes
· Agreed that for single carrier operation without MIMO or non-contiguous resource allocation, the number of blind decodes is X = 44
· Working assumption under the assumption that the number of active DL CC (N_DLCC) >= number of active UL CCs(N_ULCC):
· 44 x N_DLCC for UE which is not configured with UL MIMO 

· 44 x N_DLCC + Y x N_ULCC_M for UE which is configured UL MIMO 

· Y is one of 0 and 16 (FFS which one)
· PDCCH search space
· For a given UE, search spaces located on a PDCCH CC are individually defined per aggregation level for each PDSCH/PUSCH CC linked to the PDCCH CC

· A UE’s search spaces on a PDCCH CC are shared in case of same DCI 
· Power headroom reporting details agreed
· LS sent to RAN2 informing the agreements [4]
· Power scaling

· UCI cannot be carried on more than one PUSCH in a given subframe.
· The UE shall scale the power of all PUSCHs without UCI equally

· LS sent to RAN2 and RAN4[5]
· PUSCH Resource Allocation
· Support dynamic switching between Rel.8 single cluster transmission and Rel.10 multi-cluster PUSCH transmission
· DL/UL transmission mode can be configured independently
· No additional blind decodings to support non-contiguous UL RA in single antenna transmission case 
· also applies to SU-MIMO case if SU-MIMO is supported with non-contiguous UL RA
· RA signalling WF agreed [6]
RAN WG2

In RAN2#69bis in Beijing, China, 156 contributions were submitted to the carrier aggregation work item agenda items on the various topics.

The following was achieved:

· CC management: no CC change
· UL/DL linkage
· The starting point is SIB2 based linking between UL PCC and DL PCC

· For grants without CIF
· DL allocation received in DL PCC without CIF is for DL PCC tx

· UL grant received in DL PCC without CIF is for UL PCC tx

· DL allocation received in DL SCCx without CIF is for DL SCCx tx

· UL grant received in DL SCCx without CIF is for tx on UL CC indicated in SIB2 on DL-SCCx. If this UL CC is not configured for this UE, the grant is ignored by the UE
· Contention free RACH

· DL CC for Msg2 reception will be the DL CC which indicates the RACH resources used for Msg1 in his SIB2.
· Pathloss linking: What DL CC is used as pathloss reference for UL CC

· LS sent to RAN4 [7]
· UL/DL CC failure

· The same Rel-8 mechanism based on N310/N311/T310 is used for RLF detection on the DL PCC.

· Deactivation / removal of DL SCC suffering poor link quality should be under eNB command. No autonomous UE deactivation / removal of such DL SCC.

· 
Radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC. eNB can detect poor link quality e.g. from CQI reports and/or existing RRM measurement reports (e.g. Event A2) for activated DL SCCs and from existing RRM measurement reports (e.g. Event A2) for deactivated DL SCCs.

· RRM measurements can be configured for deactivated DL SCCs.

· RA failure on UL PCC triggers RRC connection re-establishment.

· UE never stops autonomously any transmissions on an UL SCC based on DL SCC quality.
· LS sent to RAN4 in [7]
· Measurements in connected mode
· No further A1/A2 enhancements (no A1/A2 best/worst)

· No A3-best, no A3-worst: other A-3 enhancements (A3-PCC/A3-configurable) based on contributions
· In Rel-10, a UE can be configured with multiple Serving Cells, one per configured CC.

· The Primary Cell (Pcell) is the serving cell on the DL PCC      

· A Secondary Cells (Scell) is a serving cell on a DL SCC.
· Will have "A3-PCC" in Rel-10:

· Reference cell is Pcell; target object can be any configured/non-configured frequency (frequency needs to have a measurement object)
· UE measurement capability
· LS sent to RAN4 in [9]
· Activation/Deactivation
· MAC CE

· A new MAC control element for Component Carrier Management is defined containing at least  the activation respectively deactivation command for the secondary DL component carriers configured for a UE. The new MAC CE is identified by a unique LCID.

· For actual deactivation and activation signalling for the DL SCCs, the MAC CE for CC Management includes a 4/5-bit bitmap where each bit is representing one of the DL CCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL CC, a bit set to 0 respectively denotes deactivation.

· Implicit deactivation
· Will introduce a new timer for implicit CC deactivation

· The deactivation timer length is configured per UE by RRC.

· The deactivation timer is maintained per CC

· Deactivation timer is started when DL SCC is activated.

· DL SCC is deactivated when deactivation timer expires.

· During data transmission, the CC specific deactivation timer should be restarted based on the following events:

· The PDCCH on CCx for downlink scheduling transmission

· The PDCCH on CCx for uplink scheduling transmission
· Scheduling

· QOS on different CC's
· CC's are "just" additional resources.  UL scheduling will assume we do not have different QOS (delay/loss) on different CC's.

· RAN2 assumption is that also in the power limited case, all UL CC's will roughly have the same UL QOS.
· LCP

· Will go for a note in 36.321 indicating that is up to UE implementation whether to accumulate the grants and run steps1,2,3 once, or apply steps 1,2,3  per grant.

· CC ordering is left up to UE implementation
· SPS

· In Rel-10 we will have SPS only on DL PCC and UL PCC
· LS sent to RAN1 in 
· Other MAC impacts
· RACH selection: General
· Handover will only use RACH on UL PCC (i.e. RACH resources indicated in DL PCC)

· UL data arrival will only use RACH on UL PCC (i.e. RACH resources indicated in DL PCC)

· D-SR failure case will only use RACH on UL PCC (i.e. RACH resources indicated in DL PCC)
· Asymmetric configurations
· On the UL PCC, the random access procedure is performed on UL and DL PCC according to the configuration received in SIB2 on the DL PCC, i.e only RACH resources indicated in SIB2 on the DL PCC are used.
· BSR handling

· REL-8 BSR triggers are assumed as baseline

· The buffer size field is determined after all MAC PDUs have built for the TTI.

· As like REL-8, only one (padding or normal) BSR is allowed per MAC PDU in REL-10. 

In RAN2#70 in Montreal, Canada,173 contributions were submitted to the carrier aggregation work item agenda items on the topics.
The following was achieved:

· Definitions of cell

· A cell can encompass both DL and UL resources

· CA will be defined as the aggregation of serving cells on different carriers: one PCell and one or more SCells

· For each SCell the usage of uplink resources by the UE in addition to the downlink ones is configurable.

· it is not possible to have a "cell" configured with only UL resources.

· Activation/deactivation applies to the downlink of SCells
· RACH on UL SCC
· No RACH access on Scells
· There is no need to inform a CA UE about the PRACH resource configuration of Scells

· System Information handling
· Scell SI changes will only be handled by removal + addition of the concerning Scell

· Removal+addition of Scell can be done with one RRC procedure
· Scell SI received with dedicated signalling remains valid until the Scell is released

· For Pcell, Rel8/9 handling of validity timer is applicable.

· CC/cell management: CC/cell configuration
· DL transmission time alignment
· Capture in annex of 36.300: Though DL assignments and UL grants for the same TTI on different CCs may be received at different times at the physical layer (e.g. depending on number of control symbols, propagation and deployment scenario), the order or arrival at the physical layer does not affect MAC operation
· LS sent to RAN4/RAN1 in [11]
· Timing reference
· Reference for initial RACH timing is Pcell downlink timing  (in accordance with Rel89)

· Reference for UL Timing adjustment MAC CE is the current UL timing (in accordance with Rel89)

· CC/cell management: CC/cell change
· PCC/SCC selection at handover
· Pcell
· The source eNB always selects the target Pcell and indicates this in the relevant X2/ S1 messages, to ensure backwards compatibility.

· Already in Rel89 it is possible to change the target cell by the target eNB, we will keep this mechanism in Rel-10 for the Pcell. 

· No need is identified to specify to promote this behaviour since already supported (e.g. no need to discuss additional information provided to the target eNB for this).

· For X2 handovers, the selected Pcell should be from cells for which a keNB* is provided by the source eNB. For S1 handovers such restriction does not exist.

· Scells

· The target eNB decides which Scells to configure at the handover
· Act/Deact
· Reconfiguration

· Act/Deact Status of new Scells is always "deactivated" (already agreed)

· Act/Deact Status of non-changed Scells remains

· Act/Deact Status of reconfigured Scells remains

· Handover (reconf with MCI)

· During the handover procedure (up to contention resolution), Scells are considered deactivated
· UL/DL CC failure
· During re-establishment, the UE falls back to a non-CA default configuration for MACmain/L1 (i.e. Scell configurations are released)

· First reconfiguration after the re-establishment can again configure Scells

· usage of delta signalling for Scells is FFS (e.g. delta configuration to configured serving cell configuration or full Scell configuration)
· Measurements in connected mode
· Events

· The A5 event in Rel-10 shall be generalized, such that the “reference cell” is the PCell.

· The B2 event in Rel-10 shall be generalized, such that the “reference cell” is the PCell.

· The object linked to an A5 event can be any configured/non-configured frequency.

· For A5, if an SCC is the target object, the SCell is included in the comparison for the target object
· Smeasure
· Baseline approach for Smeas will be that Smeas will work on the Pcell, and if the Pcell quality is above quality all non-serving cell measurements can be disabled
· Other MAC related impacts
· BSR

· The BSR may be transmitted on any CC. 

· note that LCP priorities for scheduling remain as in Rel8

· Allow only zero or one normal BSR, and zero or more padding BSR's in a TTI (still max 1 BSR per TB). If multiple BSR's are included in one TTI, for any LCG always the same value shall be indicated
· Will specify at least one additional BSR table which can be used in case of higher data rates

· details on number of values, values and how it is used are FFS.

The agreements from the two meetings were captured in a CR to 36.300[12].
RAN WG3
No work has been identified for RAN3 yet.
RAN WG4 

In the RAN4-AdHoc in Dublin, Ireland, carrier aggregation was discussed for 0.75 days. 125 contributions were submitted to the carrier aggregation work item agenda. 7 contributions were agreed in principle, 34 noted, 40 not treated and 17 left for email approval.

The following was achieved:

· UE requirements

· UE categories 

· Way forward agreed on the approach and responsible on defining CA UE categories and capabilities [13]
· Deployment scenarios and bandwidths 

· RAN agreements were captured in UE and BS TR (R4-101416 and R4-101485 in [14]). In BS TR the intra band BW of TDD scenario is [50] MHz and [40] MHz for the first phase in UE TR. BW of FDD intra band scenario is 40 MHz. For inter-band scenario 10+10 MHz was agreed with the note that only one UL CC is used
· Timing advance 

· Proposal that multiple timing advanced would not be needed in Scenario #2 and #3. LS sent to RAN2 in [15]
· Co-existence simulations 

· A way forward and a summary of the results summarised was given in [16].

In RAN4#55 in Montreal, Canada, 121 contributions were submitted to the carrier aggregation work item agenda. 7 contributions were agreed, 23 noted, 73 not treated in plenary (discussions on AHs) and 2 left for email approval. Two Adhoc sessions were held, summarised in [17] and [18].
The following was achieved:

· UE RF requirements 

· TX-RX frequency separation for LTE Advanced

· Asymmetric DL/UL assignment in terms of channel bandwidth should be precluded for Release 10 time frame.

· In principle, TX-RX frequency separation for the primary component carrier should be limited to the fixed one specified in Release 8 in case of symmetrical DL/UL assignments for NW.

· CA Rules

· There will be rules what CC combinations are allowed for CA

· Explicit list for every CA_Band what CC combinations are allowed for that particular CA_Band

· Concept of CA BW classes are also used

· ACLR

· Agreement was to assume Rel-8 guardbands until agreement for REL-10 is reached

· BS requirements 

· General 

· 3 TPs agreed, updated BS TR approved in [19].
· It was agreed to limit the FDD BS CA related RF requirements in Rel10 to the WA BS class. 

· Handling of BS specs w.r.t. MSR specs 

· Applicability of requirements agreed in [20]. Agreement that conformance to some RF requirements in TS36.104 can be demonstrated through the corresponding requirements in TS 37.104. The additional conformance to MSR spec is optional.

· RRM and mobility 

· Response sent to pathloss LS from RAN2 [20]
· Co-existence simulations 

· Co-existence simulations were concluded and a CR summarizing the simulations to 36.942 was agreed in [22]
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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