3GPP TSG RAN WG1 Meeting #70bis 
    
                                                     R1-124327
San Diego, USA, 8th – 12th October 2012

Agenda item: 7.5.7
Source: LG Electronics
Title: Remaining details of PUCCH resource allocation for EPDCCH
Document for: Discussion and Decision
1. Introduction
In RAN1#70, PUCCH resource allocation for EPDCCH was discussed and the discussion reached following agreement, 

Agreement:

· 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
In this contribution, we share our views on the details of implicit PUCCH resource allocation for EPDCCH.
2. PUCCH ACK/NACK  Resource for EPDCCH
In Rel-8/9/10, the PUCCH A/N resource is dynamically scheduled by using the lowest CCE index of PDCCH, which guarantees efficient usage of PUCCH resource and avoids the PUCCH resource collision. It is reasonable to follow the same principle of implicit resource mapping with additional mechanisms with considering new features of EPDCCH. In [1]-[2], antenna port number and PRB pair index are also potential components to PUCCH resource determination for EPDCCH. Antenna port (AP) number is to avoid PUCCH resource collision when MU-MIMO transmission of EPDCCH is supported, and PRB pair index is for discrimination of same ECCE indices for different PRB pair allocated UEs.
Alternatively, ARI based dynamic indication was proposed in [3]-[4]. The problem with these solutions is additional overhead in DCI and it is not clear whether the blocking probability is acceptable with the proposed 2 bits ARI especially in case when multiple resources are allocated for EPDCCH transmission.
Hence, we focus on the implicit PUCCH A/N resource determination method since it is simple and no requirement of additional resource. In addition to the above-mentioned, L/D multiplexing in same PRB pair needs to be considered. The ECCE index collision when localized EPDCCH is multiplexed with distributed EPDCCH in same PRB pairs could be occurred. If same ECCE index is used for localized EPDCCH and distributed EPDCCH, same PUCCH resource is indicated and the collision should be avoided. Figure 1 shows ECCE index collision between localized and distributed EPDCCH in four PRB pairs (N=4). The ECCE index collision in L/D multiplexed PRB pairs is depending on whether which ECCE indexing method (that is still FFS) is used. Figure 2 shows two different ECCE indexing methods for localized and distributed EPDCCH. For same direction of ECCE indexing for localized and distributed EPDCCH, there is no PUCCH resource collision, but for the different direction of ECCE indexing for localized and distributed EPDCCH, same ECCE index could be chosen. To avoid the PUCCH resource collision when different direction of ECCE indexing for localized and distributed EPDCCH, some unified PUCCH resource mapping rule between localized and distributed EPDCCH can be used. In general, a localized ECCE blocks several distributed ECCEs. If the localized ECCE index is mapped into one ECCE index among the blocked distributed ECCE indices, the index collision will not happen. As example shown in Figure 1, the localized ECCE #1 blocks four distributed ECCEs as #4, #5, #6, and #7. If the localized ECCE #1 is mapped to #4, for instance, there is no collision between localized and distributed EPDCCH since the distributed ECCE index #4 will not be used. 
Observation

· PUCCH resource collision in L/D EPDCCH multiplexed PRB pairs could be occurred when different direction of ECCE indexing for localized and distributed EPDCCH is used.

· To avoid the PUCCH resource collision in L/D multiplexed PRB pairs, a localized ECCE index can be mapped to one of the distributed ECCEs indices blocked by this localized ECCE.
Based on the discussion, we propose the PUCCH A/N resource determination method as follows; 

Proposal :

· For localized transmission,
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· for distributed transmission, 
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where N denotes the number of PRB pairs, 
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denotes the number of ECCEs in a PRB pair. We assume that AP number
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 is associated to {107, 109} or {108, 110} when d=2 (normal CP). We summarize 
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 in Table 1. In addition, when available number of REs in a PRB pair is insufficient, aggregation level 1 might be skipped. For that case, 
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Table 1 AP association parameter 
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For localized transmission, each ECCE index is associated by specification with one antenna port. In case that a DCI message transmits in multiple ECCE in a PRB pair, one AP is selected among the associated APs. Therefore, to indicate one localized ECCE, PRB index (which is derived by the lowest ECCE index) and AP index are sufficient. Figure 3 shows an example of localized ECCE index mapping to avoid PUCCH resource collision between localized and distributed transmission in same PRB pairs when N=8, d=4. Each localized ECCE index is mapped to the index that is one among the blocked distributed ECCEs by the localized ECCE. 
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Figure 1 ECCE index collision for localized and distributed EPDCCH multiplexing in same PRB pairs
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Figure 2 ECCE indexing methods
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Figure 3 ECCE mapping example to prevent PUCCH A/N resource collision

3. Conclusion

In this contribution, the PUCCH A/N resource determination for localized and distributed EPDCCH transmission is discussed. Based on the discussion, there is the following proposal,

· Proposal : PUCCH A/N resource is determined as follows;
· For localized transmission,
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· for distributed transmission, 


[image: image22.wmf](1)(1)

distributed EPDCCH

PUCCHPUCCHECCE

nNn

-

=+

 ,  
                                    (2) 

where N denotes the number of PRB pairs, 
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