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1
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


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):




55%
per WG (optional information):

RAN WG1:

65%







RAN WG2:

75%







RAN WG3:

0% (no work has been identified for RAN3)








RAN WG4:

25%
additional comments:

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

which is:
RAN #57
additional comments:



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

In RAN1#68bis in Jeju, Korea, carrier aggregation enhancements was discussed and 173 documents were submitted. The progress and discussions in the meeting are summarized below:

· Downlink Control Signalling

· AI 7.2.1.1 was not treated
· Uplink Control Signalling

· Multiple periodic CSI

· Agreement:

· Multi-Cell Periodic CSI Multiplexing for DL CA is supported in Rel-11

· Based on existing UL channel formats (FFS which one)

· Multi-cell HARQ-ACK and Periodic CSI Multiplexing for DL CA is supported in Rel-11

· A Rel-11 UE that supports PUCCH Format 3 can be configured for simultaneous transmission of multi-cell HARQ-ACK feedback, SR and periodic CSI report for one serving cell on PUCCH Format 3

· For a Rel-11 UE that is configured for Format 1b with channel selection, simultaneous transmission of multi-cell HARQ-ACK feedback and a periodic CSI report on PUCCH Format 2a/2b is FFS

· FFS whether separate coding or joint coding of HARQ-ACK and CSI
· A/N bundling
· Proposal:

· For HARQ-ACK enhancements in Rel-11, at least the following is supported:

· For a UE configured with PUCCH format 3 for HARQ-ACK transmission, eNB can configure the UE to apply HARQ-ACK spatial bundling via UE specific higher layer signaling when the number of HARQ-ACK bits before HARQ-ACK spatial bundling is less than 21 and more than 10.

· HARQ-ACK spatial bundling is applied to all subframes and all configured serving cells

· Applicable to HARQ-ACK transmission on both PUCCH and PUSCH

· Additional use of time domain bundling is FFS

· Case of HARQ-ACK+CSI is FFS

· Revisit at RAN1#69.

· Transmit diversity for PUCCH Format 3
· AI 7.2.1.4 was not treated
· Support of different TDD UL-DL configurations on different bands

· Conclusion on PDSCH timing  for the case where  SCell(s) downlink subframes is a superset of PCell (namely case B)

· In case of self scheduling

· For full-duplex case, agreement is that SCell PDSCH HARQ timing should follow the SCell SIB1 HARQ timing.

· For half-duplex case, working assumption is to follow SCell SIB1 HARQ timing

· Can be revisited after discussion of other DL and UL cases

· FFS which alternative to choose for half-duplex case, in case of self scheduling,  

· Alt 1: the transmission direction of all subframes follow Pcell SIB1 configuration

· Alt 2: the transmission direction is determined by eNB

· In case of cross-carrier scheduling

· Alt 1: Follow P-Cell timing

Benefit: re-use R10 design for A/N transmission, no additional specification effort is needed

· Alt 2: Follow S-Cell timing

Benefit: able to use all DL subframes in SCell 

Continue discussion. Revisit after the cross-subframe scheduling discussion.
· Conclusion on PDSCH timing for the case where the set of SCell(s) downlink subframe is neither a subset nor a superset of PCell (namely case C)

· In case of self-carrier scheduling, 

· For full duplex case, the timing table below is agreed.
	PDSCH HARQ timing on SCell follows TDD UL-DL configuration # 
	Pcell SIB-1 UL-DL Configuration

	
	0
	1
	2
	3
	4
	5
	6

	Scell SIB-1 UL-DL Configuration
	0
	
	
	
	
	
	
	

	
	1
	
	
	
	4
	
	
	

	
	2
	
	
	
	5
	5
	
	

	
	3
	
	4
	5
	
	
	
	

	
	4
	
	
	5
	
	
	
	

	
	5
	
	
	
	
	
	
	

	
	6
	
	
	
	
	
	
	

	Notes: The number in the grid is the reference UL-DL configuration which SCell PDSCH HARQ timing follows.
	Case A
	Case B
	Case C
	


· For half duplex case, working assumption is the same timing table as for the full duplex case (above)
· In case where configuration 5 timing is used as a reference, it is agreed that the number of CCs that can be aggregated by a UE is limited to 2 CCs.

· FFS which alternative to choose for half-duplex case, in case of self scheduling,  

· Alt 1: the transmission direction of all subframes follow PCell SIB1 configuration

· Alt 2: the transmission direction is determined by eNB

·  In case of cross-carrier scheduling, working assumption is that no restriction on the combinations of TDD UL-DL configurations on different bands

· Can be revisit until RAN1#69

· Agreement on Cross carrier scheduling for PDSCH and PUSCH
· Confirm the working assumption from RAN1#68: for half-duplex case, follow SCell SIB1 configuration in case of self scheduling. 

· Additional carrier type
· Agreement (at least for the unsynchronised case):

· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Ask RAN4 for guidance on RRM measurement handling

· BW is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)

· Ask RAN4 for guidance on which BW 

· Inform other WGs

· LS R1-121900 to RAN4 cc RAN2 informing of the above and asking for guidance as noted above 
· PSS/SSS for unsynchronised new carriers

· Working assumption is confirmed: Rel-8 PSS/SSS sequences are transmitted

· Conclusion:

· Currently no consensus on the need to introduce physical layer mechanisms to prevent legacy UEs acquiring new carriers. 

· Consider until RAN1#69 at least solutions to completely resolve collisions between PSS/SSS and DM-RS

· For solutions based on modifying the PSS/SSS, consider only solutions which only change the time location of the PSS/SSS (do not consider further changing the frequency location)

· Take into account the PSS/SSS performance

· Synchronised new carriers 

· Conclusion:

· Consider until RAN1#69 whether the synchronized carrier case as defined in RAN1#68 is an important case to be taken into account in the NCT design in Rel-11, e.g. with respect to optimisations such as non-presence of PSS/SSS etc. 

· Physical layer aspects of multiple TA

· R1-121896
Joint proposal on SRS transmission with multiple TA – full overlap case – LG et al

In RAN1#69 in Prague, Czech Republic, carrier aggregation enhancements was discussed and 184 documents were submitted. The progress and discussions in the meeting are summarized below:

· Downlink Control Signalling

· AI 7.2.1.1 was not treated
· Uplink Control Signalling
· Details of Multi-Cell Periodic CSI Multiplexing

· R1-123019
WF on simultaneous transmission of multiple CSI
Huawei

· Consider until RAN1#70.

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

· HARQ-ACK bundling

· R1-123020
WF on HARQ-ACK enhancement in Rel-11
CATT

· Consider until RAN1#70

· Transmit diversity for PUCCH Format 1b with Channel Selection

· Agreement:

· SORTD based PUCCH TxD is adopted for format 1b channel selection in Rel-11.

· Strive for a simple solution that involves minimum spec change

· 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, i.e.

· Port 1 resource allocation method is one of the following three alternatives, to be decided in the next meeting

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

· Alt 2: For antenna port 1, the resources used on antenna port 1 are:

·  
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for implicit resources when MIMO is configured for FDD and TDD M=1

·  
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· Alt 3: For antenna port 1, the resources used on antenna port 1 are:

·  
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· Spatial bundling for 3 or 4 bits case

· Transmit diversity for PUCCH Format 3

· AI 7.2.1.4 was not treated
· Support of different TDD UL-DL configurations on different bands
· PUSCH scheduling/HARQ timing
1. Conclusion on PDSCH timing for the case where  SCell(s) downlink subframes is a superset of PCell (namely case B) – for the case where an SCell is scheduled by a PCell
· Working assumption is Cross-subframe scheduling is not supported in Rel-11

2. Conclusion on PDSCH timing for the case where the set of SCell(s) downlink subframe is neither a subset nor a superset of PCell
· For cross-carrier scheduling case

· Confirm the working assumption that no restriction on the combinations of TDD UL-DL configurations on different bands.

· HARQ timing:

· Alt 1: Follow Pcell timing

· Alt 2: Follow the self-scheduling case

· Continue discussion on the selection between Alt 1 or Alt2.
3. On PUSCH timing for the case where  SCell(s) uplink subframes is a superset of PCell (namely case B) – for the case where an SCell is scheduled by a PCell

· Alt 1: Follow the scheduling cell’s PUSCH timing

· Alt 2: Follow the scheduled cell’s PUSCH timing (PHICH resource issue)

· Continue discussion on the selection between Alt 1 or Alt2.

· PUCCH HARQ-ACK
1. Conclusion

· For TDD inter-band carrier aggregation with different UL-DL configurations on different bands, a UE can be configured with PUCCH format 3 or PUCCH format 1b with channel selection for HARQ-ACK transmission. 

· At least for self-scheduling case, for a UE configured with PUCCH format 3 for HARQ-ACK transmission, the HARQ-ACK transmission shall follow the Rel-10 design except the following:

· 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 timing reference configuration of serving cell c

· 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 

· 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} 

· For HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant, FFS for the value of Bc^{DL} if the TDD UL-DL configuration which the timing reference configuration is #5

· FFS if the timing reference configuration is #0, for HARQ-ACK transmission in an UL subframe n and on PUSCH adjusted by an UL grant

· Timing reference configuration is the TDD UL-DL configuration which the PDSCH HARQ timing on serving cell c follows. 

· FFS the treatment of format 3 for cross-carrier scheduling case
· For a UE configured with PUCCH format 1b with channel selection for HARQ-ACK transmission, the HARQ-ACK transmission shall follow the Rel-10 design except the following: 

· 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 reference timing configuration

· For HARQ-ACK transmission on PUCCH

· 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 HARQ-ACK transmission on PUSCH
· Email discussion on format 1b. Companies are encouraged to take into account the above observation.

· Proposals on Format 1b should be submitted to the reflector by   June 15 (Xiaodong Shen, CMCC)

· Additional carrier types

· Bandwidth of the RS port

1. Not treated due to lack of guidance from RAN4

· PSS/SSS details

1. Agreement

· The existing DM-RS patterns will be used on the NCT (possibly being subject to puncturing at Rel-8 PSS/SSS locations)

· Synchronised new carriers

1. R1-123008
WF on synchronised carrier in NCT
LGE…

2. Consider until RAN1#70

· Other

1. Agreement on transmission modes

· TMs 1- 8 are not supported on the NCT

· “up to 8 layer transmission scheme” is supported on the NCT

· DCI formats 1A, 2C (including any Rel-11 bit changes) are supported for PDSCH transmissions on the NCT, both on ePDCCH on the NCT and by cross-carrier scheduling from the associated legacy carrier

· If DCI format 1A is used, a single DM-RS port is used for PDSCH demodulation

· FFS which port

· Any new TM (or modifications to TM9) that may be introduced for CoMP, together with associated DCI format, will also be supported on the NCT

· ePDCCH can be transmitted on the NCT

· DCI formats 0 and 4 (including any Rel-11 bit changes) can be carried on ePDCCH on the NCT. 

2. FFS which other DCI formats might be able to be carried on ePDCCH on NCT for cross-carrier scheduling of PDSCH transmissions on other legacy carriers.
· Physical layer aspects of multiple TA

· Agreement
1. Send an LS to RAN4 – Suzuki / Sigen – R1-123025 – for email approval until Wednesday 30th May:

RAN WG2
In RAN2#77bis in Jeju, Korea, carrier aggregation enhancements was discussed and 103 documents were submitted. The progress and discussions in the meeting are summarized below:
· Msg2 location 
· Two main alternatives

1. RAR for SCell is scheduled via PDCCH addressed to RA-RNTI on PCell (B1 from R2-121854)

· RA-RNTI is common for all SCells, and  is configurable to be same or different from RA-RNTI for PCell


· UE checks if Temporary C-RNTI field matches with UE’s C-RNTI 
2. RAR for SCell is scheduled via PDCCH addressed to C-RNTI (B3 from R2-121868)

· 11 bits new MAC CE to be defined as RAR for SCell

· Preamble retx if nothing received within the RAR window

· HARQ is supported for the new MAC CE and possible to schedule the MAC CE out of RAR window 
· Agreement : #1 without RA-RNTI offset and without C-RNTI checking, i.e. rely on eNB PRACH resource and preamble coordination
· Timing Reference

· Solutions on the table

1. It is not possible to change timing reference of a TAG without RRC reconfiguration (including mobilityControlInfo)?

2. The SIB2-linked DL SCell of the UL on which the last RA was performed is the Timing Reference for an SCell-only-TAG? Network ensures that the timing reference is never deactivated or out of coverage

3. The SCell with the lowest SCell index in a SCell-only-TAG is used the Timing Reference for that TAG?

4. The PCell is used to maintain timing reference for all UL serving cells whereas SIB2 linked SCell is used as TR for preamble transmission? Could use PCell for maintaining sync, i.e., not for determining when to send RA preamble on an sTAG

5. Use any SCell from the TAG as timing reference (UE to choose and change)

· Agreement : #5 UE may use any activated cell within the same TAG as timing reference, send an LS to RAN4 in R2-121974 to check if there is any testability issue
· PHR
· No changes to the Rel-10 PHR trigger and reporting mechanism

· It was proposing to have per band Prohibit timer and trigger upon first UL grant for a TAG (R2-121578, R2-121575) but the same can be achieved by reactivation or setting shorter prohibit timer

· no special handling on PH for preamble transmission on a Cell, i.e. report virtual PHR
· RA on SCell
· added a note saying “When SCell is deactivated, the ongoing RA procedure on the SCell, if any, is aborted.” 

· No special mechanism to keep the SCell activated during RACH procedure, the eNB could already reactivate the SCell, send PDCCH to restart the deactivation timer, or set the timer long enough

· TAT for sTAG (R2-121449)
· Agree to update the stage-2 text to “When the PCell TAT is not running, the SCell TAT should not be running.”

· CC specific TDD configuration

· Agreed common DRX would still apply, discussion mainly focus on PDCCH-subframe counting

· Alternatives

a) Follow the PCell PDCCH-subframes  (CATT in R2-121143)

b) Follow the union of PDCCH-subframes of all scheduling cells (AsusTek, Nokia, NSN in R2-121341)

c) Follow the intersection of PDCCH-subframes of all scheduling cells (Renesas in R2-121406)

· No agreement on the details as RAN1 discussion on the half-duplex UE is still ongoing

· TP is required for the proposed solutions next meeting
· Other agreements

· The UE stops RA preamble transmission on SCell when reaching PREAMBLE_TRANS_MAX

· In an sTAG multiple SCells can be configured with RACH resources and the eNB may order RA on any of those SCells.

· Keep the agreement about SIB2-linked DL as Pathloss reference

· No RLM on SCell

· Support 4 TAG from signalling point of view, but how many TAG the UE can actually support would be for RAN4 to discuss
· Stage 2 CR in R2-121899, Stage 3 MAC CR in R2-121961
· LS to RAN1, RAN4 in R2-121974 informing all the agreements

In RAN2#78 in Prague, Czech Republic, carrier aggregation enhancements was discussed and 89 documents were submitted. The progress and discussions in the meeting are summarized below:
· Timing Reference change
· Confirmed that according to current RAN4 specifications, the UE should consider a change of the DL timing reference as “DL path moving”, i.e. NTA_Ref does not change immediately but similar to DL path moving, UE will gradually adjust its uplink timing 

· LS to RAN4 in R2-123140
· Time Alignment Group Management

· reverted the earlier agreement about TAG change, now agreed it is not possible to change TAG during lifetime of an SCell, could be done by removing and adding the SCell to another group 

· no mobilityControlInfo needed during this procedure
· Parallel PRACH Transmission
· 36.302 CR agreed to introduce parallel transmission of PRACH and PUSCH/PUCCH/SRS transmission from different TAGs (R2-123083)

· Exceeding maximum timing difference of aggregated cells

· from RAN2 viewpoint, we assume that the UE should be able to handle 31.1us timing difference (as per RAN4 requirement) and otherwise the UE behaviour is not specified

· included in the LS to RAN4 in R2-123140
· CP Agreements

· TAG configuration is separately signalled, not per cell (in the same RRCConnectionReconfiguration)

· mac-MainConfigSCell containing the TAGid of the SCell is created

· TAGid is regarded as zero if absent upon SCell addition

· prach-ConfigSCell-r11 is introduced for PRACH configuration for an SCell in the sTAG

· all the parameters in the PRACH-Config are needed for an SCell in sTAG to support RA procedure

· RACH-ConfigCommonSCell-r11 is introduced for RACH common configuration for an SCell in the sTAG

· The parameters powerRampingParameters, preambleTransMax in the RACH-ConfigCommon are needed  for an SCell in sTAG to support RA procedure. The other parameters only related to CBRA are not needed

· RAR window FFS whether it should be separately configured or use the PCell RAR
· pathlossReferenceLinking does not apply to SCell in sTAG

· eNB removes sTAG when removing the last SCell from the sTAG, no autonomous action

· sTAG configurations should be released upon re-establishment

· email discussion to capture all in 36.331
· UP details
· explicitly indicate in MAC which RACH related parameters are needed (R2-122838)

· Clarify the RAR for SCell is applicable for the cell where the preamble is transmitted (R2-122871)

· PHR redundancy / missing issue was discussed, confirmed current PHR mechanisms are good enough (R2-122945)
· CC specific TDD configurations
· PDCCH-subframe now is defined as union of DL and special subframes of all configured serving cell 

· onDurationTimer and drx-InactivityTimer are counted for PDCCH-subframe

· drx-RetransmissionTimer  FFS

· Cross scheduling and half duplex UEs still to be discussed next meeting
· Limitation of PDCP SN and FMS-fields
· In principle agreed to increase PDCP SN and FMS in Rel-11 (R2-122651)

· details regarding to impact on HO, security and RoHC to be discussed next meeting

· New Carrier Type
· NCT in Rel11 can only be deployed as SCell, which raises a power imbalance issue for contiguous intra-band CA for scenario 4 (RRH) (R2-122680), RAN2 minutes confirmed:

· According to input from RAN4, it is RAN2 understanding that in deployments with too large power imbalance (strong SCell) for contiguous intra-band CA there may be restrictions on the CA possibilities and if the NCT is non backwards compatible it could not be made the PCell (unlike Rel-10)

· Updated MAC CR technically endorsed in R2-123091
RAN WG4
In RAN4#62bis in Jeju, Korea, carrier aggregation enhancements was discussed and 26 documents were submitted for core requirements. The progress and discussions in the meeting are summarized below:
· Intra-band non-contiguous operation was introduced in BS test specification 36.141. Corrections related to intra-band non-contiguous operation for BS Core specification 36.104 were agreed.

· For non-contiguos intraband UE transmitter arepects discussed in R4-121205 following proposal was agreed

· Proposal 2: Spurios emission/OOB emission boundaries are set for all CCs individually. Transmissions from individual component carriers will meet applicable REL-8 LTE Spectrum emission masks i.e. Method A is selected as a way forward for setting the requirements 
· RRM:

· New carrier types: discussion on performance spec impact depends on RAN1 decision on NCT.

· Requirements for CA Multiple Timing Advances: discussion depends on RAN2 relevant decision.

In RAN4#63 in Prague, Czech Republic, carrier aggregation enhancements was discussed and 56 documents were submitted for core requirements. The progress and discussions in the meeting are summarized below:
· non-contiguos intraband UE transmitter ACLR requirement was discussed but no conclusion was reached
· non-contiguos intraband UE receiver requirements were discussed but no conclusion was reached
· An LS to RAN1 and RAN2 was agreed on UE capability to support simultaneous transmission/reception for TDD inter-band CA
· It was agreed to align UE and basestation terminology for non-contiguos intrabanda CA RF aspects
· BS time alignment error requirement for intra-band non-contiguous operation was agreed. RF requirements related to BS intra-band non-contiguous operation are completed.
· RRM:
· Multiple TAG: 

· The joint CR on introduction of Multi-TA timing requirements for rel.11 (R4-123542) was agreed.

· The Text Proposal on Multiple Timing Advances and Random Access of the SCell (R4-123657) was agreed.

· Random Access requirements for SCell requirements was discussed but no conclusion.
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.

· Final details of multiple timing advances in case of LTE uplink carrier aggregation
· Define generic framework for UE and BS core requirements for non-contiguous intra-band carrier aggregation in RAN4
· Identify and specify enhancements in control signaling for the use of LTE carrier aggregation

· Specify the support of inter-band carrier aggregation for TDD DL and UL including different UL-DL configurations on different bands
· Final details on additional carrier types
3.
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