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Work plan related evaluation
1.1
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	completion date
as decided by TSG
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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):




100%

per WG (optional information):

RAN WG1:

100%







RAN WG2:

100%








RAN WG3:

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







RAN WG4:

100%


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#70bis in San Diego, USA, enhanced downlink control channel(s) was discussed and more than 200 documents were submitted. The progress and discussions in the meeting are summarized as follows:

Enhanced PDCCH
· eCCE/eREG mapping

· Agreement: Clarify that the number of available REs used to compare to Xthresh is counted from the UE perspective, by considering the UE-specific CSI-RS configuration but not the CSI-RS configurations for other UEs.

· Agreement:

· eREGs are grouped eREG group #0 {eREG#0,4,8,12}, eREG group #1 {eREG#1,5,9,13}, eREG group #2{eREG#2,6,10,14}, eREG group #3 {eREG#3,7,11,15} in EPDCCH set regardless of distributed EPDCCH set or localized EPDCCH set.

· When an eCCE is formed by 4 eREGs, an eCCE is formed by an eREG group.

· When an eCCE is formed by 8 eREGs, an eCCE is formed by two eREG groups.

· two eREG groups are eREG group #0/2 and eREG group #1/3

· Note that in the distributed case the EREGs are located as much as possible in different PRB pairs – precise wording to be prepared offline.

· Note that the concept of EREG group is not needed in the specification, e.g. as follows:

· When an eCCE is formed by 4 eREGs, eREGs are grouped eREG group #0 {eREG#0,4,8,12}, eREG group #1 {eREG#1,5,9,13}, eREG group #2{eREG#2,6,10,14}, eREG group #3 {eREG#3,7,11,15} in EPDCCH set regardless of distributed EPDCCH set or localized EPDCCH set.

· When an eCCE is formed by 8 eREGs, eREGs are grouped eREG group #0 {eREG#0,2,4,6,8,10,12,14}, eREG group #1 {eREG#1,3,5,7,9,11,13,15}, regardless of distributed EPDCCH set or localized EPDCCH set.

· Agreement: 

· EPDCCH scrambling sequence is UE-specific

· Revisit at RAN1#71 to decide whether to use X or an RNTI.

· Search space and aggregation levels

· Agreement (per CC):

· Maximum K = 2. KL and KD have following combinations: { KL = 1, KD = 0}, { KL = 0, KD = 1},  { KL = 1, KD = 1}, { KL = 0, KD = 2}, { KL = 2, KD = 0}.

· N = {2, 4, 8}

· N=8 is not supported when system bandwidth is <8 PRBs

· FFS whether further system bandwidth related restrictions to valid combinations of values of N and K can be agreed

· Conclusion: No consensus to introduce RRC signalling for configuration selection. 

· No consensus to include N=16 for distributed EPDCCH

· EPDCCH starting symbol configuration

· Conclusion: 

· Rel-10 principle is maintained, that it is not possible to schedule PDSCH to a given UE on a given Cell from more than one Cell in a given subframe. 

· Hence, if cross-carrier scheduling is configured for a given UE on a given SCell, it is not possible also to use EPDCCH on the cross-scheduled SCell to schedule PDSCH to the same UE on the same SCell in the same subframe.

· Agreement:

· If the UE is not configured in TM10: 

· Per-cell higher layer signalling can be transmitted to indicate the OFDM starting symbol for any EPDCCH on that cell, and PDSCH on that cell scheduled by EPDCCH 

· if this signalling is not provided, the starting OFDM symbol of EPDCCH and PDSCH scheduled by EPDCCH is derived from PCFICH

· A single value of OFDM starting symbol is applicable to both EPDCCH sets (if 2 are configured)

· Up to RAN2 to determine the details of the higher layer signalling 

· FFS for case of SPS PDSCH in subframes where the UE monitors EPDCCH

· FFS whether there may be some subframes in which this higher layer signalling is not applicable, e.g. for RACH/paging

· Configuration of subframes for monitoring EPDCCH

· Agreement:

· Higher layer signalling is provided to indicate the subframes for / not for EPDCCH monitoring. 

· Agreement:

· The higher layer signaling consists of a new bitmap that has the same periodicity and size as those used for eICIC

· If the new bitmap is not provided, the default is that if EPDCCH is configured the UE monitors USS on EPDCCH in all subframes (except those where the previously agreed rules or the following bullet apply).

· If a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe. 

· DM-RS

· Agreement:

· nSCID=2

· The DMRS scrambling sequence initialization parameter X is configured by UE-specific higher layer signalling

· 1 value per set

· Default value of X for the second set is the same as the value for the first set

· PUCCH resource allocation for EPDCCH

· Conclusion: No additional RRC bits for PUCCH resource allocation configuration. 

· Restriction on maximum number of transport channel bits

· Conclusion: 

· Nothing will be specified in the RAN1 specs for the large TA case, and RAN1 will not ask RAN4 to develop any performance requirements for the large TA case. 

· There will not be any new UE (in)capabilities related to the large TA case. 

· Agreement: It is unspecified whether the UE assumes that the PDSCH is scheduled by EPDCCH or PDCCH for the purpose of CQI derivation

· Quasi-colocation behaviour for EPDCCH DMRS

· Agreements:

· Alt-1 (behaviours A and B1) are supported for EPDCCH. 

· EPDCCH Behaviour A:

· All EPDCCH DMRS ports may be assumed as quasi co-located w.r.t. {Delay spread, Doppler spread, Doppler shift, Average delay} with CRS for the serving cell

· EPDCCH Behaviour B1:

· EPDCCH DMRS ports shall not be assumed as quasi co-located with any RS port, with the following exceptions:

· Within each distributed EPDCCH set: All EPDCCH DMRS ports may be assumed as quasi co-located w.r.t. {Delay spread, Doppler spread, Doppler shift, Average delay} with a configurable CSI-RS resource

· Within each localized EPDCCH set: All EPDCCH DMRS ports may be assumed as quasi co-located w.r.t. {Delay spread, Doppler spread, Doppler shift, Average delay} with a configurable CSI-RS resource

· In TM 1-9, behaviour A is supported

· In TM 10, it is RRC-configurable between behaviours A and B1

· For a UE with 1-CSI-process capability, a maximum of 1 NZP-CSI-RS resource can be configured in the CoMP measurement set

· All NZP-CSI-RS resources used for QCL assumptions are NZP-CSI-RS resources that are configured in the CoMP measurement set. 

In RAN1#71 in New Orleans, USA, 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 to RE mapping

· Agreement:

· An aggregation level L candidate consists of L consecutive ECCEs.

· For localized EPDCCH, 

· ECCE indices are numbered first within a PRB pair.

· For distributed EPDCCH,

· When the EPDCCH set has 8 PRB pairs and an ECCE is formed by 4 EREGs, 

· a candidate with aggregation level larger than 1 spans all the 8 PRB pairs.
· ECCE numbering

· ECCE indices are numbered first within the EREG group (consider PUCCH resource allocation under AI 6.2.3.5)

· ECCE mapping when the set contains 8 PRB pairs and an ECCE consists of 4 EREGs

· An ECCE is mapped to PRB pairs that maximise frequency diversity, e.g. #{0, 2, 4, 6} or #{1, 3, 5, 7} when indexed in ascending order in the frequency domain within the EPDCCH set.

· Agreement for localised and distributed EPDCCH:

· Mapping of an EPDCCH (i.e. a coded DCI message) to REs:

· mapped to available REs belonging to all EREGs associated with the EPDCCH

· over frequency direction first across all PRB pairs used for the EPDCCH

· then in time direction within the subframe. 

· zero padding bit for resolving the ambiguity on the ECCE starting position and the aggregation level is not included in DCIs carried on EPDCCH 

· Search space and aggregation levels

· Agreement:
· Aggregation level 16 of localized transmission is supported 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, "

· Aggregation level 8 of localized is supported in "all other cases" and eCCE is formed by 4 eREGs

· Aggregation level 8 of localized is supported in "all other cases" and eCCE is formed by 8 eREGs

· Aggregation level 32 of distributed transmission is supported 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, "

· Aggregation level 16 of distributed transmission is supported in "all other cases" and eCCE is formed by 4 eREGs.

· Aggregation level 16 of distributed transmission is supported in "all other cases" and eCCE is formed by 8 eREGs.

· Confirm the working assumption that Xthresh = 104REs
· Number of BD candidates per DCI format: 

· There are up to 16 BD candidates for DCI format 0/1A

· There are up to 16 BD candidates for the TM dependent DCI (like 2, 2a, 2b, 2c, 2d) 

· If Format 4 is configured there are up to 16 further BD candidates
· EPDCCH BD split is agreed in R1-125405 after email discussion [71-06].
· When the UE is configured in TM10 the number of REs that determines the set of ALs for both EPDCCH sets is the number of available REs of EPDCCH set 0.
· Agreement: 

· Search space function for localised EPDCCH is the Rel-10 Search space function modified as follows:

· the candidates of a given AL are spaced in as many different PRB pairs as possible

· total number of CCEs replaced by 
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· Search spacefunction for distributed EPDCCH is the Rel-10 Search space function modified as follows:

· total number of CCEs replaced by 
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· Working assumption: No modification of the equation except "Different Yk  per EPDCCH set"
· Check offline whether it is worthwhile to place the candidates of a given AL in as many EREG groups as possible 

· Different Yk per EPDCCH set
· The working assumptions on the search space function for both localized and distributed EPDCCH were agreed after email discussion [71-07].
· Signalling of PRB pairs in an EPDCCH set

· Agreement:

· 2 bits are needed to indicate N={2,4,8}.

· Use the combinatorial index 
[image: image3.wmf]r

 corresponding to the PRB index 
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 as defined in section 7.2.1 of 36.213, where 
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 is the number of PRB pairs associated with the downlink bandwidth and 
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 is the extended binomial coefficient, resulting in unique label 
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· LS to RAN2 approved in R1-125344.

· EPDCCH starting symbol configuration

· Agreements:

· When the UE is configured in TM10, 

· For the purpose of indicating the available REs for EPDCCH, UE specific higher layer signalling associates each EPDCCH set with one of the up-to-four UE specifically configured PDSCH to RE mapping states

· Discuss offline whether anything needs to be specified as a default for one or both sets – conclusion: do not specify a default. 

· The number of REs that determines the set of ALs is the number of available REs of one of the EPDCCH sets.

· LS to RAN2 agreed in R1-125345

· Note that this means that a separate QCL state is not needed for EPDCCH.

· Agreements:

· For SPS PDSCH transmissions without corresponding scheduling DCI in a subframe where UE monitors USS on EPDCCH rather than on PDCCH, SPS PDSCH starting symbol 

· follows the EPDCCH starting symbol in TM1-TM9

· is FFS for TM10

· For SPS PDSCH transmissions without corresponding scheduling DCI in a subframe where UE monitors USS on PDCCH rather than on EPDCCH, SPS PDSCH starting symbol

· is given by CFI in TM1-9

· is FFS for TM10

· If PDSCH is scheduled from PDCCH CSS with C-RNTI or SPS C-RNTI in a subframe, 

· The PDSCH starting symbol is given by CFI in TM1-9

· The PDSCH starting symbol, rate matching parameters and QCL follow CoMP decision in [71-19] in TM10.

· (This is always true regardless of whether PDCCH or EPDCCH is monitored in the subframe.)
· (Note also that for PDSCH with SI-RNTI, P-RNTI, RA-RNTI and Temporary C-RNTI, it always follow CFI.) 
· Association between DM-RS ports and EPDCCH transmission

· Agreement:

· The antenna ports used for EPDCCH are as follows;

	Transmission type
	CP type
	Subframe type
	Ports used in a PRB pair

	
	
	
	n’ECCE = 0
	n’ECCE = 1
	n’ECCE = 2
	n’ECCE = 3

	Localized
	Normal CP
	Normal
	107
	108
	109
	110

	
	
	Special (configs 3,4, 8)
	107
	108
	109
	110

	
	
	Special (configs 1,2,6,7,9)
	107
	109
	N/A
	N/A

	
	Extended CP
	Normal
	107
	108
	N/A
	N/A

	
	
	Special (configs 1,2,3,5,6)
	107
	108
	N/A
	N/A

	Distributed
	Normal CP
	107, 109

	
	Extended CP
	107, 108


· For a localized EPDCCH transmission with aggregation level of N, the associated antenna port is derived using n’ECCE = mod(nECCE,lowest , M)+mod(C-RNTI, min(N, M)) according to the above table.
· nECCE,lowest is the lowest ECCE index used by the EPDCCH transmission in the EPDCCH set
· M is the number of ECCEs in an PRB pair 
· PUCCH resource allocation for EPDCCH

· Agreements for FDD:

· For FDD, the PUCCH resource 
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Where:

· 
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 is the PUCCH resource offset associated with EPDCCH set with index ‘j’
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where:

· 
[image: image16.wmf]j
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is the index of the first ECCE of an EPDCCH transmission in the EPDCCH set with index j; 

· 
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is the number of ECCEs per PRB

· 
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 is determined from DMRS port used to demodulate EPDCCH;  

· 
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· Agreements for FDD:

· Explicit 2-bit Ack/Nack resource offset (ARO) indication is always present for all the DL DCI formats that are carried by EPDCCH

· For EPDCCH transmitted on SCell, the resource allocation mechanisms are the same as Rel-10

· Rel-10 ARI is used

· The ARO field is set to all zeros 

· The ARO field is not included in DCI formats 0 or 4

· Regardless if Rel-11 UE specific value of 
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 for CoMP operation is configured or not, Eq 1. is used for DL grants received on EPDCCH

· Agreements for TDD:
· For the case when UE is configured to monitor EPDCCH  in all the subframes within the same bundling window, in addition to the terms present in the resource determination formula for FDD, for TDD the PUCCH resource depends also on:
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     , where

· NeCCE,i,j  is equal to the number of eCCEs in subframe i in the EPDCCH set j configured for that UE, and

· m (0...M-1) is the relative index of the DL subframe of the PDSCH scheduled by EPDCCH

· The 2-bit ARO field is present also in TDD

· The definition of values for ARO for TDD: {[-2], [-1], 0, 2}
· For carrier aggregation, the presence or usage of ARO is defined similarly as for FDD

· [The ARO bits are set to zero if DAI>1 and UE is configured with PUCCH format 3.]
· When UE is configured not to monitor EPDCCH  in some of the subframes within the same bundling window, o
[The PUCCH resource allocation is based on all subframes.]
· All the square-bracketed aspects will be revisited as corrections at RAN1#72.
· DCI formats supported on EPDCCH

· Agreement:

· Confirm the WA that all USS DCI formats can be present on EPDCCH and therefore all DL TMs can be supported by EPDCCH

· Cross-carrier scheduling on EPDCCH

· Conclusion: No change to current specifications: If a UE that supports EPDCCH also supports cross-carrier scheduling, it supports CIF on both PDCCH and EPDCCH

· EPDCCH data scrambling sequence initialization

· Agreement: 

· 
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RAN WG2
In RAN2#79bis in Bratislava, Slovakia, basic structure for capturing parameter signalling for support of enhanced downlink control channel(s) and baseline approach for incorporating enhanced downlink control channel operation in MAC were discussed.  

In RAN2#80 in New Orleans, USA, the CRs capturing the MAC layer support for EPDCCH and introduction of EPDCCH in TS 36.302 were agreed. The CR for signalling support for EPDCCH in RRC was agreed in email discussion [80#12].

RAN WG4
In RAN4#64bis in Santa Rosa, USA, the core and performance work was initiated. There was consensus that there is no foreseen impact on the RF core requirements.

In RAN4#65 in New Orleans, USA, further discussions led to the agreement that there are no new RRM core requirements needed for EPDCCH. In addition, it was also agreed that there is no new RF core requirements for EPDCCH as well.

2.2
List of completed elements (compare with open issues of last TSG)
· 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
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.

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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