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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

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

	47
	RP-100056
	
	20%
	December 2010

	48
	RP-100465
	RP-100661
	45%
	December 2010

	49
	RP-100775
	
	70%
	December 2010

	50
	RP-101415
	
	85%
	March 2011


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):




90%
per WG (optional information):

RAN WG1:

100%







RAN WG2:

95%








RAN WG3:

0% (no work has been identified for RAN3)







RAN WG4:

75%

additional comments:


Exception sheet provided regarding the completion of the WI
1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
June 2011

which is:
RAN #52
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#63bis in Dublin, Ireland and RAN1#64 in Taipei, Taiwan, carrier aggregation was discussed and 346 documents were submitted on A/N for TDD, Channel selection resource allocation, PUCCH format 3, PUCCH Transmit Diversity, Periodic CSI reporting, Combinations of uplink channels and signals, UCI coding and resource mapping on PUSCH, Triggering of aperiodic CSI, SCell selection for UCI and Soft buffer partitioning. The following was achieved in the two meetings:

· A/N for TDD

· Format 1b with channel selection

· Supports only 2 CCs [1]
· Spatial bundling is applied if the number of A/N bits to be indicated would be >4

· Time domain bundling is used if the number of A/N bits to be indicated after spatial bundling would be >4

· Mode b transmission scheme options for bundling windows of M=3 and 4, including SPS case
· Mapping table from R1-106503 agreed [13]
· It is supported to configure a Rel-10 TDD UE operating on a single carrier to use the above table for channel selection

· Hybrid resource allocation (implicit with PCell, explicit with SCell) 

· Handling CC reconfiguration by implementation
· PUCCH Format 3

· The HARQ-ACK payload in the PUCCH is determined from the number of configured cells, the configured TM per cell (as for FDD) and the bundling window size is according to given formula. [14]
· Spatial ACK/NACK bundling is applied for all the DL subframes for each configured CC if the A/N payload size would be greater than 20

· PUCCH Format 3 is supported for a UE configured with a single DL cell in TDD

· ACK/NACK transmitted on PUCCH Format 3 for TDD configuration 5 is supported for up to 2CCs in Rel-10. No bundling is used for one CC and only spatial bundling is employed for 2 CCs.

· For email discussion / approval until Friday 4th March.  (include discussion of whether clarification is needed on existing agreement in relation to the first bullet)

· Ordering and segmentation of HARQ-ACK bits agreed [15]
· PUSCH

· WF on CA ACK/NACK transmission

· For email discussion until Friday 4th March

· R1-111190 WF on ACK/NACK code book size determination agreed in email discussion
· Channel selection resource allocation [2]
· In case of single codeword transmission or SPS release PDCCH on a cell configured with two codeword  transmission with channel selection for FDD 
· {ACK, ACK} or {NACK, NACK} represents ACK or NACK of single codeword transmission in the channel selection mapping table, respectively. 

· {ACK, ACK} represents ACK of the PDCCH indicating SPS release in the channel selection mapping table. 

· PUCCH format 1b with channel selection for 2CCs for FDD,  

· ARI is adopted for dynamic PDSCH transmission on SCell without CIF

· For dynamic PDSCH transmission on PCell, or
for dynamic PDSCH transmission on SCell with CIF, or
for SPS release PDCCH on PCell, 

· one implicit A/N resource is derived from nCCE for TM1, 2, 5, 6 or 7

· two implicit A/N resources are derived from nCCE and nCCE+1 for TM3, 4, 8 or 9

· For semi-persistent PDSCH transmission on PCell,

· Rel-8 SPS A/N resource is reused for TM1, 2, 5, 6 or 7

· FFS for TM3, 4, 8 or 9

· For dynamic PDSCH transmission on SCell without CIF,

· one explicit A/N resource is indicated with ARI for TM1, 2, 5, 6 or 7

· two explicit A/N resources are indicated with ARI for TM3, 4, 8 or 9

· 2nd resource in case of SPS derived implicitly from 1st SPS resource [11]
· PUCCH format 3

· PUCCH Format 3 Randomisation agreed in email discussion [3]
· DM-RS cyclic shifts agreed
· ARI for second antenna in case of SORTD:

· ARI indicates one of 4 pairs of resources 
· Include this in update of parameter list to send to RAN2.

· Decisions on power control for PUCCH format 3 [4]
· PUCCH Transmit Diversity

· No PUCCH format 1b with channel selection in Rel-10 (no conclusion on SORTD)
· It is agreed that if channel selection is configured for a UE in FDD operation, it simply follows the FDD channel selection mapping table in all cases and therefore SORTD does not apply.  
· Periodic CSI reporting [18]
· For periodic CQI/PMI/RI reporting, the set of higher-layer configuration parameters as defined in Rel-8 are independently configured for each DL component carrier [5][6]
When simultaneous PUCCH + PUSCH is not configured: 

· Periodic CQI/PMI/RI is reported for only one DL component carrier (CC) in one subframe 

· For which DL CC is determined according to priority
· CQI/PMI/RI for other DL component carriers is dropped 

· For the determined DL CC, the same Rel-8 procedure in case of collision between RI, wideband CQI/PMI, subband CQI for the same CC applies
· In case of only periodic CQI/PMI/RI (without A/N) 
· When no PUSCH is available, reporting is done as in Rel-8 on PUCCH 

· When PUSCH is available, reporting is done as in Rel-8 on PUSCH 

· In case of collision between multi-CC A/N and periodic CSI on PUCCH: 

· If the parameter simultaneousAckNackAndCQI is FALSE, CSI is dropped. 

· If the parameter simultaneousAckNackAndCQI is TRUE, 
· In the case of collisions beteween periodic CSI configurations of different CCs:
· Prioritise by type alone
· 1st (=Top) priority: Types 3, 5, 6, 2a (Reports containing RI or wideband PMI)
· 2nd priority: Types 2, 2b, 2c, 4
· 3rd priority: Types 1, 1a 

· Combinations of uplink channels and signals [7]
· SRS + SRS, intra CC (note that SRS configured on multiple antenna ports is considered a single SRS transmission)
· Only one SRS transmission by a UE on the same CC in the same SC-FDMA symbol in the same subframe

· Aperiodic SRS is prioritized over periodic SRS
· UE behavior in case of multiple triggers for aperiodic SRS for the same SC-FDMA symbol in the same subframe is not supported
· PUCCH + SRS, inter CCs

· If PUCCH is shortened on PCell, UE transmits SRS on SCell

· If PUCCH is not shortened on PCell, drop SRS

· PUSCH + SRS, inter CCs
· Rate match any PUSCH transmitted in any cell specific SRS subframe configured on the same CC
· Drop SRS if PUSCH is transmitted in the same symbol on a different CC from the same UE
· SR+A/N
· For FDD with channel selection, In case of simultaneous HARQ-ACK and SRI transmission, spatially-bundled HARQ-ACK is transmitted on a single SRI resource [8].

· PUSCH/SRS – Modify Section 5.3.4 of 36.211 
· The mapping to resource elements 
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 corresponding to the physical resource blocks [22]
· AN & CSI
· Configuration of simultaneous PUCCH and PUSCH

· Simul. PUSCH & PUCCH
· UCI (including ACK/NACK and CSI) transmission in the presence of at least one PUSCH and concurrent PUCCH and PUSCH enabled [24]
· General

· Email discussion / approval on combinations of uplink channels and signals until Friday 4th March [25]
· UCI coding and resource mapping on PUSCH
· UCI mapping on PUSCH for 8TX TM9 [19]: 

· Type1a, 2a, 2b, 2c reports should be coded as for CQI/PMI on PUSCH.

· Type 5 reports should be coded as for RI in PUSCH transmission.(i.e. If the type 5 report is piggy-backed on PUSCH, RI and first PMI i1 are jointly coded in PUSCH and coded as for RI on PUSCH)

· Type 6 reports should be coded as RI in PUSCH transmission. (i.e. If the type 6 report is piggy backed on PUSCH, PTI is coded as for RI on PUSCH)

· CSI on PUSCH [20]: 

· For any collision between periodic CSI and aperiodic CSI for the same or different DL CCs, periodic CSI is dropped as in Rel-8

· 
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 value used for RE dimensioning agreed to be 1.0 in email discussion 
· Triggering of aperiodic CSI 
· For an aperiodic CSI trigger in the CSS, the “1" state indicates trigger for the DL CC of the same serving cell that is SIB2-linked to the UL CC transmitting the CSI report.
· A correction of the text on aperiodic CSI triggering in TS 36.213
· SCell selection for UCI [16][17]
· If no PUSCH transmission on PCell and no PUSCH is triggered for aperiodic CSI, any UCI multiplexed on PUSCH shall be transmitted on the SCell with the smallest value of SCellIndex-r10. 

· At least for the for the case of a single aperiodic CSI trigger in a subframe: when aperiodic CSI is triggered in an UL grant, the UCI mapped on PUSCH shall be carried on a single UL CC indicated by the UL grant containing the aperiodic CSI trigger. 

· The UE is not expected to receive more than one positive aperiodic CSI trigger for a given subframe. 
· Soft buffer partitioning, agreed principles
· Single CC performance shall not be degraded compared to Rel-8

· Total number of soft channel bits for cats 1-5 does not depend on number of supported CCs

· K_MIMO is equal to 2 for TM9 for a given CC at least for the cases when DCI Format 2C is configured for the CC. 
· WF in R1-111211 For email discussion/ approval until Friday 4th March.[26] 
· Power Control

· Initial value of F(i) for the Scell(s) should be zero in the CC-specific PC formula 
· PUCCH is power controlled by the PCell (Keep current specification - no changes) 
· No consensus to adopt on cross-carrier UL PC for Rel. 10 
RAN WG2
In RAN2#72bis in Dublin, Ireland and RAN2#73 in Taipei, Taiwan carrier aggregation was discussed and xxx documents were submitted on Activation timing, CQI reporting at activation, PHR format, 36.321, UE Capability Signalling, L1 parameters, Miscellaneous RRC corrections. The following was achieved in these two meetings:
· Activation/Deactivation Timing
· MAC CE received at subframe n
· activation happens at exactly n+8
· CQI reporting until n+8 after deactivation, others can stop earlier

· both to be captured in 36.213 and timing for TDD to be further considered in RAN1
· LS to sent RAN1 in [27]
· CR for 36.321 agreed in [28]
· CQI Reporting at Activation
· Agreed to report fixed value (e.g. OOR) as long as no valid measurements are available after activation
· RAN2 expects that timing requirement should be specified in order to ensure that valid measurements will be sent after a given time
· LS to RAN1 and RAN4 in [29]
· RAN1 is asked to specify the fixed value and RAN4 the timing requirements
· PHR format 
· To reduce overhead it was agreed to omit PCMAX for virtual PHR
· CR agreed in [30] and LS to RAN1 and RAN4 in [31]
· Clarified extension PHR should always be configured when UL carrier aggregation is configured in [32]
· 36.321
· Miscellaneous editorial corrections agreed in [33]
· UE Capability Signalling
· UE includes any supported band / band combination in the bandcombination IE and indicates the MIMO capabilities for this band/band combination 
· extended MIMO capabilities needs sending of bandcombination IE
· FFS if one cell or every cell in any band combination should meet minimum MIMO capability indicated by the category
· UE capability signalling indicates for each supported band combination the need for gaps on each supported measured band
· Measurement gaps affect all serving cells
· Extended PHR
· Mandatory for UEs supporting UL CA
· Mandatory for UEs supporting parallel PUSCH+PUCCH
· FFS if mandatory for all Rel-10 UEs (otherwise separate capability bit)
· Extended BSR
· Mandatory for UEs supporting UL CA
· Mandatory for UEs supporting UL MIMO
· FFS if mandatory for all Rel-10 UE's or directly linked to UL CA+UL MIMO (so not a separate capability bit)
· For backward compatibility, Category 1..5 MIMO capability shall be supported by any band signalled as part of Rel-8/9 supported bands list
· FFS if the band combination signalling could indicate more bands than covered by the Rel-8/9 bandlist (would this be allowed for some specific bands?)
· Measurement gap capability is applicable for any (sub)combination of the indicated band combination 
· e.g. UE indicating capability of 3 x band 1 with CA bandwidth class C is assumed to also be able to handle 2 x band 1 with CA BW class C
· a certain band combination can be included multiple times in current signalling e.g. with different CA classes  
· corresponding CR in [34]
· SCell Measurement Cycle
· following the RAN4 LS [35], SCell specific measurement cycle with default value configured in the measurement object (corresponding CR in [36]) 
· CC priority for CSI reporting
· based on ServCellIndex
· the Cell with smallest value of ServCellIndex has the highest priority
· LS sent to RAN1 to indicate this in [37]
· TTI Bundling

· late LS received from RAN1 in [38]
· RAN1 has discussed the support of UL subframe bundling together with DL CA and has agreed that UL TTI bundling should be supported in conjunction with DL CA 

· corresponding CRs agreed by email R2-111724 and R2-111725 
· Physical Channel Combinations

· combination of physical channels that can be sent in parallel in the uplink for simultaneous PUCCH+PUSCH UEs is agreed in [39]
· clarified D1 and F1 only applicable for SCells agreed in [40], implying the combinations for MBMS in the table are for when MBMS reception is on PCell

· L1 parameters 
· RRC signalling for quite many L1 parameters agreed in [41]
· To complete CA in Rel-10, still quite much of work is needed and support from L1 experts is needed
· CA & MIMO L1 Parameters included in [42] 
· SCell version of CQI-ReportConfig is created
· it has to be further agreed whether SCell Version of CQI-PeriodicReportConfig needs to be defined or not (more differences between PCell and SCell are expected due to eICIC pattern3)
· Rel-10 CE for CQI-ReportConfig for PCell created
· CSI-RS-Config
· Agreed to be signalled in dedicated signalling
· Muting pattern and CSI-RS-Config can be configured totally independently
· Other
· Scell Configuration in [43]
· when CommonInfoUL is configured, DedicatedInfoUL shall be configured
· i.e. contents of DedicatedInfoUL can be modified but cannot be removed
· Delta configuration (i.e. need ON) for DedicatedInfoUL to be supported
· Setup/Release choice in DedicatedInfoUL removed
· CT/UP corrections

· R2-111687 on correction to parallel reception and transmission for CA
· R2-110793 on description of carrier aggregation and MIMO capabilities
· R2-110809 on introduction of CA/MIMO capability signalling…
· R2-110794 on L2 buffer sizes for Rel-10 categories
· R2-110804 on CR on impact on UP with remove&add approach_2
· R2-111540 on intra/inter-frequency measurement definitions
· R2-111541 on Annex J Clean Up + minor corrections
· R2-111685 on missing definitions for extra UL/DL MIMO capabilities
· R2-110812 on Miscellaneous Corrections for CA Running

· R2-110816 on Parameters confusion of non-CA and CA configurations

· R2-111552 on Signalling aspects of existing LTE-A parameters
· New CRs
· R2-111549  on Miscellaneous corrections to 36.331

· R2-111550  on Default configuration for deactivation timer

· infinity value as default

· R2-111551  on Corrected #DRB support to be applicable for all UE categories

· R2-111570  on Miscellaneous corrections to TS 36.331 for CA

· R2-111622  on PHR Configuration

· R2-111560 on MAC corrections

· R2-111561 on Power Headroom Reporting for CA

· R2-111626 on SCell activation 
· R2-111564 on Cancellation of BSR

· R2-111723 on Unification of Extended PHR MAC CE formats

· it is assumed that any required receiver window support is mandatory for the UE supporting the related CA band combination
RAN WG3
No work has been identified for RAN3 yet.
RAN WG4
In RAN4#57AH in Austin, TX, US and RAN4#58 in Taipei, Taiwan, carrier aggregation was discussed and the following was achieved in the two meetings:

· UE RF
· Proposal how to introduce MPR for multi-cluster transmissions was discussed R4-110458, but no decision was reached.

· TX-RX frequency separation for CA, [44]
· Transmit modulation quality, [45]
· Removal of E-UTRA ACLR for CA, REL-10 CR, [46]
· Inter-band operating bands and Channel bandwidths, [47], Adds all three (new) inter-band CA operating bands and their channel bandwidths to TR

· UE maximum input level for CA BW Class C is -22 dBm
· Receiver image rejection requirement was agreed [48]
· Good discussion on Pcmax and PHR reporting but no conclusion

· Discussion continued on REFSENS UL allocation but no conclusion

· Discussion in ACS, Blocking, Intermodulation and spurious response but no conclusion

· Discussion on multi cluster Tx MPR continued and proposed approach was capture to TR informative section [49]. Discussion will continue on what kind of exceptions are allowed for general MPR rule.

· Discussions on how to account the additional insertion losses in inter-band CA

· BS RF

· BS TR 36.808, V1.1.0 approved in [50].

· TP for removal of brackets from BS RF transmitter requirements (time alignment) approved in [51].

· BS TR for CA WI, TR 36.808, V1.3.0 approved in [52]
· UE RRM requirements
· Core requirements on radio link monitoring in CA, [53]
· Way forward agreements were made for UE measurements of deactivated SCells. The agreements were communicated to RAN2 in LS [54]
· Way Forward on Pcmax,c mapping, [55]. 6 bits is confirmed, the upper bound (+33 dBm), lower bound (-30 dBm) and granularity (1 dB).

· UE measurement requirements for carrier aggregation and deactivated SCell measurements. CR is in email approval in [56].

· UE core requirements for CA radio link monitoring based on PCell radio link monitoria are in email approval in [57].

· Further discussion on glitches and power imbalances on adjacent CA carriers.

· UE categories and capabilities

· Discussion on UE capability bits for Non-contiguous Resource Allocation [58]
2.2
List of completed elements (compare with open issues of last TSG)
· xxx

· xxx

· xxx

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:

· A few topics are still open for email discussion. Expected to be finalized before RAN#51
RAN2:

· ASN.1 freezing
· UE capability signalling
RAN4:

· Pcmac and PHR reporting and mapping requirements for carrier aggregation
· UE RF

· TX issues

· MPR for non-contiguous allocations

· Configured transmitted power 

· ON-OFF time mask

· Power control

· Transmit modulation quality

· Spurious emissions
· RX issues

· Adjacent channel selectivity

· Blocking characteristics

· Spurious response

· Intermodulation characteristics
· Completing UE RRM core requirements in TS36.133  

· Way forward for glitches due to SCell measurements and high power differences between adjacent component carriers 
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