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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

	54
	WI/SI started
	RP-111776
	0%
	September 2012

	55
	RP-120100
	
	12%
	September 2012

	56
	RP-120515
	RP-120871
	48%
	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):




68 %

per WG (optional information):

RAN WG1:

85%







RAN WG2:

0%








RAN WG3:

0% (no work has been identified for RAN WG3)







RAN WG4:

0%


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 2012

which is:
RAN #58
additional comments:




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

In RAN1#70 in Qingdao, China, enhanced downlink control channel(s) was discussed and more than 180 documents were submitted. The progress and discussions in the meeting are summarized as follows:

Enhanced PDCCH
· eCCE/eREG mapping

· Agreements: 

· The group of REs defined in spatial diversity transmission is 1 RE

· When distributed transmission is used, spatial diversity is used and each RE in a given PRB pair belonging to a given DCI is associated by specification with one of two APs alternately following the eREG mapping (FFS which two APs)  

· EPDCCH is not transmitted in PRB pairs that contain PBCH or PSS/SSS

· QPSK is the only modulation scheme for EPDCCH
· Agreement for Distributed transmission: 

· eREG definition:

· A PRB pair is divided into 16 eREGs in both normal and special subframes and for normal and extended CP regardless of the presence of other signals

· 16eREGs has #0 to #15 indices

· Agreement: 

· The specification supports the case that an eCCE is formed by N eREGs in distributed and localized

· N= 4 in following cases. (This corresponds to 4 eCCEs per PRB pair in localized transmission.)

· In normal subframe (normal CP) or special subframe configs 3,4,8 (normal CP) 

· N=8 in following cases. (This corresponds to 2 eCCEs per PRB pair in localized transmission)

· Special subframe configs 1,2,6,7,9 (normal CP)

· Normal subframe (extended CP) and special subframe configs 1,2,3,5,6 (extended CP) 

· Aggregation levels supported for EPDCCH are:

· In normal subframes (normal CP) or special subframe configs 3,4,8 (normal CP), and the available REs in a PRB pair is less than Xthresh, 

· For localised: 2, 4, 8, working assumption 16 subject to feasible search space design

· For distributed: 2, 4, 8, 16, working assumption 32 subject to feasible search space design

· In all other cases:

· For localised: 1, 2, 4, working assumption 8 subject to feasible search space design

· For distributed: 1, 2, 4, 8, working assumption 16 subject to feasible search space design

· Working assumption that Xthresh = 104

· Total number of EPDCCH USS blind decodes per CC is 32 or 48 depending on configuration of UL MIMO

· The UE is not expected to receive EPDCCH in a special subframe with special subframe configuration 0 or 5 in normal CP, or special subframe configuration 0, 4, or 7 in extended CP.

· The eREG to RE mapping is fixed in specifications given the Frame structure type, subframe configuration and CP length

· Special subframes with the same DMRS positions have the same eREG to RE mapping

· The eREG to RE mapping does not depend on the PRB pair#, subframe#, legacy control region size, DwPTS length or presence of other signals such as CRS,CSI-RS,PRS,

· eREG indices are sequentially mapped  to the REs without REs for DMRS (24 for normal CP and 12 for extended CP) in a frequency first and then time manner, within each PRB pair 

· It is FFS whether to support cyclic shift of the assigned eREG indices in each OFDM symbol or further rearrangement in the OFDM symbols carrying DMRS.

· Note that Xthresh = 104 was derived to keep the worst case coding rate close to 0.8.

· Note that EPDCCH is not mapped to GP or UpPTS. 

· Indication to the UE of EPDCCH PRB pairs

· Agreement:

· When a UE detects its DL assignment defining a PDSCH allocation which overlaps with the PRB pair(s) containing its DL assignment, the UE shall assume that the PDSCH scheduled by its DL assignment is rate-matched around the PRB pair(s) containing its DL assignment. In addition, the UE shall assume that the PDSCH scheduled by its DL assignment is not mapped to that PRB pair(s) containing its DL assignment on any layer.

· Conclusion:

· No additional solution in Rel-11. 

· Search space and aggregation levels

· Agreement:

· In subframes where UE monitors EPDCCH USS on a given carrier

· it does not monitor PDCCH USS on the same carrier

· it can at least be configured to monitor either localised, or distributed EPDCCH candidates in a given subframe

· it also monitors CSS on PDCCH

· working assumption that the UE can be configured to monitor both localised and distributed EPDCCH candidates in a given subframe

· If “both” are configured, the total number of USS blind decodes on the carrier is not increased

· The subframes where UE monitors EPDCCH USS are defined by at least rules in the specs

· not special subframe configurations 0 and 5 for normal CP, 0 and 4 for extended CP

· working assumption that configuration by higher layer signalling can also be provided (details of the higher layer signalling are FFS)

· In subframes not configured for monitoring EPDCCH, UE monitors CSS and USS on PDCCH according to Rel-10 behaviour

· Agreements:

· An EPDCCH set is defined as a group of N PRB pairs

· Working assumption: N = {1 for localised (FFS), 2, 4, 8, 16 for distributed (FFS), …} 

· A distributed EPDCCH is transmitted using the N PRB pairs in an EPDCCH set

· A localized EPDCCH shall be transmitted within an EPDCCH set

· FFS whether a localised EPDCCH can be transmitted across more than one PRB pair

· K ≥ 1 EPDCCH sets are configured in a UE specific manner

· Maximum number for K is selected later among 2, 3, 4, and 6

· The K sets do not have to all have the same value of N

· The total number of blind decoding attempts is independent from K

· The total blind decoding attempts for a UE should be split into K configured EPDCCH sets

· Each EPDCCH set is configured for either localized EPDCCH or distributed EPDCCH
· The K sets consist of KL sets for localized EPDCCH and KD sets for distributed EPDCCH (where KL or KD can be equal to 0), and not all combinations of KL and KD are necessarily supported for each possible value of K

· Details FFS
· PRB pairs of EPDCCH sets with different logical EPDCCH set indices can be fully overlapped, partially overlapped, or non-overlapping. 

· Note that excessive configurations should be avoided. 

· Note that the details of the second subbullet are dependent on the conclusions on eREG definition. 

· Note that it may be possible to forbid certain combinations of N and K

· Note that the used values of N and K may depend on the system bandwidth. 

· PUCCH resource allocation

· Agreements:

· Lowest eCCE index of the corresponding EPDCCH is a component of PUCCH resource determination

· A UE is configured with a semi-static PUCCH resource starting offset for each EPDCCH set; eCCE is indexed per EPDCCH set

· FFS until RAN1#70bis between 

· Option A) not to use dynamically signaled PUCCH resource offset by EPDCCH

· Option B) dynamically signaled PUCCH resource offset by EPDCCH

· Whichever of options A and B is chosen, RRC signalling will not be introduced.

· FFS until RAN1#70bis for localized EPDCCH among

· Option X) not to use antenna port index

· Option Y) to use antenna port index of EPDCCH

· Option Z) to use antenna port index of PDSCH

· TDD aspects are FFS – if solutions are needed, aim for solutions without RRC impact. 

· DCI formats

· Agreements:

· At least DCI formats 0, 1A, 4 and 2C can be present on EPDCCH

· Working assumption: All other USS DCI formats can also be present on EPDCCH and therefore all DL TMs can be supported by EPDCCH

· Consider at RAN1#70bis whether some formats cannot be present.

2.2
List of completed elements (compare with open issues of last TSG)
· Indication to the UE of EPDCCH PRB pairs
· Enhanced PCFICH is not introduced in Rel-11.
· Sizes of eCCE and eREG
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.

The open issues (for EPDCCH) include:
· RAN1

· Remaining details of eCCE/eREG to RE mapping
· Remaining details of search space and aggregation levels
· Remaining details of association between DM-RS ports and EPDCCH transmission
· Remaining details of DM-RS for EPDCCH
· Remaining details of PUCCH resource allocation
· Remaining details of DCI formats supported on EPDCCH
· Remaining details of restriction on maximum number of transport channel bits
· RAN2:

· Signalling support for EPDCCH
· RAN4

· Core parts of RAN4 specifications for EPDCCH
3.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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