
3GPP TSG RAN WG1 Meeting #68bis
R1-120996
Jeju, Korea, March 26-30, 2012
Agenda Item:
7.6.1
Source:
Huawei, HiSilicon

Title:

Antenna port association for ePDCCH
Document for:
Discussion and decision
1 Introduction

Antenna port 7-10 has been agreed to be used as demodulation RS in ePDCCH transmission. The next consideration is on how to use DMRS. Especially for localized transmission, the antenna port (AP) association needs a careful design because of the usage of beamforming and multiplexing of DCIs in one RB pair. In this contribution, the potential schemes for antenna port are discussed, and we give our view.

2 Discussion on the antenna port association
As the number of available REs in one PRB pair is larger than the size of legacy CCE, it is agreed to allow multiple ePDCCH multiplexed in one PRB pair. Thus, there is the need to define a finer resource unit named as eCCE in one PRB pair. It is also agreed that antenna port 7-10 are used for ePDCCH in one PRB pair, as shown in Fig.1. Note that the mapping in Fig. 1 is for illustration purpose only. UE needs to know the relation between the eCCEs and DMRS AP used for ePDCCH in one PRB pair when performs blind detection, which is discussed in the following parts.
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Fig. 1 Example of 4 eCCEs multiplexing in one PRB pair

Based on the discussion in the last meetings, there are two alternatives for signaling the relation between eCCEs and AP used for ePDCCH. 
Alternative 1: Explicit signaling

The AP used for ePDCCH is explicitly signaled for UE by semi-static or dynamic signaling, which has the following pros and cons.

Pros:

· Channel estimation of one AP within one PRB pair is needed.

Cons:

· For dynamic signaling, the AP indication should be decoded before ePDCCH blind detection, and therefore the performance of ePDCCH would depend on the correct decoding of AP indication. This two-step indication design has the drawback of error propagation. 

· For semi-static signaling, there is scheduling restriction on ePDCCH. For example, both UE1 and UE2 are configured with AP7 for ePDCCH, it means that the two UEs cannot be scheduled in one PRB pair or they have to use the same precoding.

· Additional signaling should be specified.

Alternative 2:  Implicit indication
In [1], an implicit association between the eCCEs and AP is given. The AP(s) used for the ePDCCH is implicitly indicated and the related signaling is not needed. Our understanding on this proposal is that the association between the eCCEs and AP is pre-configured as illustrated in Fig.2, where AP 7-10 are associated with eCCE 1-4 respectively  in case of aggregation level 1,.
The pros and cons of the implicit design are analyzed as below:


Pros:

· No extra signaling is needed.

· There is no restriction on the frequency scheduling of ePDCCH. In case of no spatial multiplexing, the ePDCCH for different UEs should be associated with different APs in the same PRB pair, and the AP blocking can be avoided.  REF _Ref318987516 \h 

Cons:

· It increases the complexity of channel estimation during the blind detection. Given the mapping from the search space candidates to physical resources as illustrated in Fig.2 , it can be observed that four times channel estimation are needed to do blind detection in one PRB pair, which are respectively based on AP 7-10.

· It cannot support MU-MIMO for ePDCCH. When different UE’s ePDCCH are transmitted on the same resource, e.g eCCEs, they will use the same AP which is not able to support MU-MIMO.
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Fig. 2 Example of the mapping of search space onto eCCEs
It can be observed that each candidate of the search space mapped onto the same PRB pair is associated with different AP, which results in the aforementioned drawbacks. The drawbacks can be solved by associating each candidate mapped onto the same PRB pair with the same AP which is predefined. For instance, the AP is determined by the location of the first candidate of a given search space as shown in Fig.3, where AP 7-10 are associated with eCCE 1-4 respectively. The first candidate of UE1 in case of aggregation level 1 is mapped onto eCCE1 associated with AP 7, and then all the remaining candidates will be assumed to use AP7; similarly, all the candidates of UE2 will use AP8 because the first candidate is mapped onto eCCE2 associated with AP8.

For the enhanced implicit indication scheme, there are the following advantages as:

· No additional signaling is needed.
· It results in lower complexity of channel estimation. Channel estimation of one port within one PRB pair is enough. If the search space of one UE is mapped onto more than one PRB pair, it is possible to jointly estimate the channel of multi-PRB pair to get better estimation performance in case of contiguous PRB pair allocations.
· MU-MIMO can be supported.
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Fig. 3 Association of AP with physical resource
Based on the discussion, we propose:
The antenna port is implicitly indicated for localized ePDCCH and all the candidates of a given search space use the same AP.
3 Conclusion 

Based on the discussion in the contribution, there is the following proposal for signalling the AP of ePDCCH:

The antenna port is implicitly indicated for localized ePDCCH and all the candidates of a given search space use the same AP.
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