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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

	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


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):




25 %

per WG (optional information):

RAN WG1:

15%








RAN WG2:

50%








RAN WG3:

0% (no work has been identified for RAN3)








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:
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#66bis in Zhuhai, China, carrier aggregation enhancements was discussed and 127 documents were submitted. The progress and discussions in the meeting are summarized below:
· Evaluation assumptions on downlink control signalling enhancements
· Based on email discussion [66-04], reported in R1-113131 and R1-113157, on downlink control signalling enhancements for CA an Adhoc meeting, chaired by Aris Papasakellariou from Samsung, was arranged in order to agree on evaluation assumptions for existing PDCCH issues. The conclusions from the Adhoc meeting is for further discussion in email discussions until 21st October. The conclusion from the email discussion [66bis-08] “Channel model on slide 2 of R1-113601” was confirmed to be:
· For RAN1#67: 

For correlated channel evaluations: SCM-B; SCME optional (with Urban macro small angular spread scenario with 1,2 or 4 cross poles for 2,4 and 8 TX respectively, 0.5 lambda spaced; at the UE side, cross-pole antenna). 

For uncorrelated channel evaluations: ETU; EPA optional.
· For RAN1#68: 

Working assumption that SCME will be used for correlated channel evaluations
· On downlink control signalling, based on considerations from new carrier type in CA enhancement, CoMP, and DL MIMO, working assumption was made to introduce an enhanced physical downlink control channel (E-PDCCH) that is:

· able to support increased control channel capacity

· able to support frequency-domain ICIC, 

· able to achieve improved spatial reuse of control channel resource 

· able to support beamforming and/or diversity

· able to operate on the new carrier type and in MBSFN subframes

· able to coexist on the same carrier as legacy UEs

· It was also concluded that the desirable characteristics of E-PDCCH include ability to be scheduled frequency-selectively, and ability to mitigate inter-cell interference.
· Potential UL control signalling issues for consideration include:

· Multiple periodic CSI in a subframe

· Periodic CSI + HARQ-ACK in a subframe

· Periodic CSI + SRS in a subframe

· Simultaneous PUSCH +SRS

· HARQ-ACK bundling 

Aim to decide at RAN1#67 which issues to pursue, based on evaluations of the gain and the trade-off analyses, including for scenarios with >2 aggregated CCs
· Transmit diversity scheme for PUCCH Format 1b with Channel Selection
· Working assumptions

· Transmit diversity scheme should be specified for PUCCH Format 1b with channel selection

· For format 1b transmit diversity with channel selection 

· in FDD, at most 4 PUCCH resources are used for 2,3 and 4 A/N bits 

· FFS the number of PUCCH resources used in TDD 

· If possible, strive for a common solution between FDD and TDD
· Transmit diversity for PUCCH Format 3 Way forward

· Additional system-level analysis on the overhead 

· Taking into account factors such as the percentage of UEs configured with SORTD, etc. 

· Email discussion on the method of performing the system-level overhead analysis [66bis-14] until Oct 28 (Timo Lunttila, NSN) summarized in R1-114307
· Analysis of motivation/benefits for inter-band aggregation of CCs with different TDD UL-DL configurations

· Agreement: Support the inter-band CA of TDD Carriers with different configurations in Rel-11.
· Email discussion until RAN1#67 [66bis-06], to address the specification impact questions raised in RAN1#66. (Xiaodong, CMCC) summarized in R1-114191.
· Additional carrier types

· Conclusion 
· From a RAN1 perspective, the main motivations identified for introducing a new carrier type for carrier aggregation are:
· Enhanced spectral efficiency

· Improved support for het net

· Energy efficiency
· It is for RAN4 to determine whether there is a need for new RF bandwidths to support improved bandwidth scalability.
· Working assumptions
· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

· at least for the downlink (or for TDD, the downlink subframes on a carrier)

· associated with a backward compatible carrier

· study further: 

· issues of synchronisation/tracking (including whether or not PSS/SSS are transmitted) and measurements/mobility

· resource allocation methods

· what RSs are required

· For FDD a downlink carrier of the new type may be linked with a legacy uplink carrier, and for TDD a carrier may contain downlink subframes of the new type and legacy uplink subframes.

It was noted that the current scope of the WI is for CA.

Uplink enhancements are not precluded. 
LS to RAN4 cc RAN2 in R1-113551
In RAN1#67 in San Francisco, USA, carrier aggregation enhancements was discussed and 133 documents were submitted. The progress and discussions in the meeting are summarized below:
· Incoming LS on RACH proceure on Scell from RAN2

· RAN2 asks if it would be possible to support monitoring the common search space of an SCell with reasonable complexity for Msg2 during the RA procedure with respect to the number of blind decodes.
· RAN1 replied to RAN2 LS in R1-114459
· Downlink Control Signalling

· AI 7.2.1.1 Downlink Control Signalling was not treated
· E-PDCCH was discussed as a separate agenda item as was in RAN1#66bis because it is related to new carrier type in CA enhancement, CoMP, and DL MIMO. The outcome of the discussion is as follows. Agreement:

· Both localised and distributed transmission of the enhanced control channel are supported

· At least for localised transmission, and for distributed transmission where CRS is not used for demodulation of the enhanced control channel, the demodulation of the enhanced control channel is based on DMRS transmitted in the PRB(s) used for transmission of the enhanced control channel

· Antenna ports 7-10 is/are used

· The scrambling sequence used is FFS
· Working assumption:

· There are no cases where CRS is used for demodulation of the enhanced control channel.

· Uplink Control Signalling

· Enhancements for UL Control signalling
· Consider further until RAN1#68 the impact of CSI dropping and decide at RAN1#68 if enhancements will be specified for either or both of the above 2 cases in Rel-11

· Evaluation assumptions agreed in R1-114448 

· Take into account in the consideration:

· Possibility of using aperiodic CSI

· Impact on PDCCH loading and link adaptation / power control

· Wideband and sub-band CSI reporting

· Uplink overhead
· Simultaneous UL transmissions
· Study further and identify potential solutions for when power limitation occurs in case of multiple TA:

· SRS + PUCCH/PUSCH 

· PUSCH + PUCCH/PUSCH 

· Revisit at RAN1#68 – decide at RAN1#68 which cases will have a specified behaviour for the case of power limitation.
· Study further the case of SRS + periodic CSI until RAN1#68
· HARQ-ACK bundling
· Decide at RAN1#68 which A/N enhancements if any to support in Rel-11.

· Include DL throughput in evaluations.
· Transmit diversity for PUCCH Format 1b with Channel Selection
· Continue discussion, aim for a unified TxD scheme that is common for FDD/TDD can be agreed before or at RAN1#68
· Transmit diversity for PUCCH Format 3
· AI not treated

· Support of different TDD UL-DL configurations on different bands
· Working assumption to support cross-carrier scheduling for UE with different UL-DL configurations between aggregated TDD cells.
· For the case of DL, PDCCH on a serving cell c in subframe n can schedule PDSCH on other serving cell(s) in subframe n

· FFS support of other type of cross-carrier scheduling in Rel-11

· Check until RAN1#68 whether this working assumption can be confirmed
· The number of supported bands

· Keep the number of supported bands agnostic to RAN1 

· Strive for common solution for different numbers of UL-DL configurations

· Focus on 2 configuration case

· The HARQ timing rules is as follows,

· Option 1: Additional HARQ-ACK timing is added, in addition to existing HARQ-ACK timing in Rel-8/9/10.

· Option 2: No new HARQ-ACK timing. 

· Here “no new HARQ-ACK timing” means no new HARQ-ACK timing table beyond those already defined in Rel-8/9/10. The application of H-ARQ-ACK timing of one TDD UL-DL configuration for a CC  to another CC with a different TDD UL-DL configuration is FFS.

· Working assumption is option 2. FFS if there are cases where additional timing  is needed or is beneficial
· PHICH is transmitted on the cell carrying the UL grant.

· RAN1 solution should support both full-duplex and half-duplex.

· Strive for a common solution for both full-duplex and half-duplex

· For PUCCH transmission, working assumption is PUCCH on PCell-only.

· The scheduling timing for Rel-11 inter-band CA for supporting different TDD UL-DL configuration is proposed as follows,

· For non cross-carrier scheduling, the same Rel8/9/10 scheduling timing should be used.

· For the mapping rule of DL Grant and PDSCH transmission (downlink)

· DL Grant and PDSCH are in the same TTI.

· For the mapping rule of UL Grant and PUSCH transmission (uplink)

· Same scheduling timing rule in Rel8/9/10 should be used.

· For cross-carrier scheduling, if cross-carrier scheduling is supported 

· For the mapping rule of DL Grant and PDSCH transmission (downlink)

· DL Grant and PDSCH are in the same TTI.

· Multi-TTI/cross-subframe scheduling is FFS.

· For the mapping rule of UL Grant and PUSCH transmission (uplink) FFS
· For additional open issues identified in R1-114191, continue email discussion until RAN1#68 meeting. (Xiaodong Shen, CMCC)

· Additional carrier types

· In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

· Note that synchronization is considered from the perspective of the UE receiver. 

RAN WG2

In RAN2#75bis in Zhuhai, China, carrier aggregation enhancements was discussed and 94 documents were submitted. The progress and discussions in the meeting are summarized below:
· Timing Advance
· Agreed to exclude UE-based calculation
· LS sent to RAN4 in R2-115613

· RAN1/RAN4 can stop evaluating this solution
· TA Group Handling
· Upon deactivation of the last SCell in an SCell-only TAG, the TAT is not stopped

· When removing the last SCell of an SCell-only TAG, the TA should not be running

· FFS whether this will be achieved by de-configuring the timer or by explicitly stopping it when the SCell is removed from the group

· No additional information from the UE needed to manage TAG
· Time Alignment Timer expiry
· upon SCell-TAT expiry the aperiodic SRS configuration for the SCell is maintained

· FFS whether or not to maintain the periodic SRS configuration
· Msg 2 for RACH procedure

· Cross carrier scheduling of msg2 is to be supported

· LS to RAN1 in R2-115635 

· to check the feasibility of monitoring Common Search Space for RA-RNTI of the SCell

· Solutions on the table in RAN2 

· Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell

· Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling P/SCell

· Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH

· Prioritization of RA procedures

· No parallel RA procedures, up to UE implementation which ordered or UE initiated RA to prioritize

· Stage 2 Update

· agreements were captured by the rapporteur in R2-115595
In RAN2#76 in San Francisco, USA, carrier aggregation enhancements was discussed and 101 documents were submitted. The progress and discussions in the meeting are summarized below:
· Timing Reference

· Same UL transmission timing for all the cells within the group

· One DL timing reference per group for all the UL transmissions

· The SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the time alignment group
· Pathloss Reference

· SIB2-linked SCell was agreed as the baseline

· FFS if it could be explicitly configurable
· RACH on SCells

· Details of Msg2 location were not discussed with pending RAN1 reply LS on blind decoding

· Parallel transmission of PRACH, PUSCH/PUCCH/SRS

· RAN2 sent LS to RAN1 in R2-116552, asking RAN1 to decide on the need of parallel transmissions for PRACH on SCell and PUCCH/PUSCH/SRS on other cell(s) which is in UL sync
· TA group management

· Agreed RRC signalling is used for TA group (re)configuration

· Agreed the type 0 SRS configuration is released upon TAT expiry of the sTAG
· Stage 2 Update

· agreements to be captured by the rapporteur in R2-116503
RAN WG4
In RAN4#60bis in Zhuhai, China, carrier aggregation enhancements was discussed and 19 documents were submitted. The progress and discussions in the meeting are summarized below:
· Skeleton TR for LTE CA Enhancements approved in R4-114868.

· Reply LS on TDD inter-band CA with different UL-DL configurations on different bands approved in R4115437

· UE requirements

· R4-114901 Non-contiguous intra-band CA UE RF aspects was presented and noted
· BS requirements

· Required changes to 36.104 due to introduction of intra-band non-contiguous operation was presented in R4-114861 and R4-115160. Parallel Rel-11 non-contiguous WIs for both MC-HSDPA and LTE CA discussed in R4-115159. More discussions needed.
· Time alignment for NC CA noted in R4-115161

· RRM requirements
· 4 discussion contributions. 2 for Multiple timing advance (R4-115111, R4-115126). Timing advance for Scell in R4-115162 and discussion on extension carrier for LTE Rel-11 in R4-115223.
In RAN4#61 in San Francisco, USA, carrier aggregation enhancements was discussed and 21 documents were submitted. The progress and discussions in the meeting are summarized below:
· CA enhancements Ad-Hoc meeting minutes in R4-116322.

· Considerations on new carrier types and impact to CAE WI time schedule were discussed. Reply LS to RAN1 was not agreed yet. 

· The scope of non-contiguous intraband CA approved in R4-116230. Carrier aggregation enhancement WI will develop UE requirements for DL and UL non-contiguos intraband carrier aggregation using band 25 as en example FDD band and band 41 as an example TDD band.
· Discussions for UE receiver reference architecture. The proposal in R4-115881 was presented but not approved.
· Required changes to 36.104 due to introduction of intra-band non-contiguous operation for E-UTRA were proposed in R4-115524. Alternative solution was to refer to MSR specification. Proposal in R4-115524 will be used as a baseline for revisions towards next meeting. Way forward on BS NC operation was approved in R4-116256. CRs to be agreed in the next meeting. 

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.

· xxx

· xxx

· xxx
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