Page 1

3GPP TSG-RAN WG1 #72
R1-130072
St Julian’s, Malta, 28th January– 1st February 2013
Source: 
Intel Corporation 
Title:                     
DM RS orthogonality between two antenna ports within a CDM group
Agenda item:
    7.2.3
Document for:
Discussion/decision
1 Introduction
In RAN1#70bis, the followings were agreed for DM RS sequence initialization:
· 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
In this contribution, we discuss the potential issue on DM RS orthogonality between antenna ports within a CDM group due to different X values for different UEs. 
2  Discussion 
The different UEs in the same cell can have different DM RS sequence due to UE-specific values of X. Therefore, for EPDCCH for AL>=2 with MU-MIMO, one UE can use AP107 and the other UE can use AP108 for DM RS, but they can share the same ECCEs. For EPDCCH for AL=1, one UE can use AP107 with an ECCE and the other UE can use AP108 with another ECCE. If the DM RS sequence initializations of EPDCCH for two UEs are same (i.e. same DM RS sequences), two DM RSs are orthogonal by Walsh cover. However, if the DM RS sequence initialization of EPDCCH for two UEs are different (i.e. different DM RS sequence), two RSs are not orthogonal. In TS36.211, RS transmission is described in eNB perspective stating that eNB just transmits the reference signal to a certain UE using the UE-specific RS parameters. Therefore, in UE perspective, the UE would have two assumptions in despreading the orthogonal code for channel estimation.
As detailed explanations, assuming AP107 and AP108, the received signals from a pair of OCC-2 DM RSs can be written as
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where 
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 are the sequence values for DM RS at symbol 0 and 1 for AP107, respectively. 
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 are the sequence values for DM RS at symbol 0 and 1 for AP108, respectively. 
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are channels for AP107 and AP108, respectively. 
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 are the received signals by a UE at symbol 0 and 1, respectively.

After de-scrambling and de-spreading for the UE, the estimated channel becomes
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To maintain the orthogonality for channel estimation, the following equation needs to be satisfied. 
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Either of the following two conditions satisfies the equation (3).

· Condition 1: 
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· Condition 2: 
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The condition 1 implies that all DM RS REs in the same antenna port have the same scrambling sequence values for an antenna port. The condition 2 means that scrambling sequence values in the same REs are the same across the different antenna ports.
Option 1: An eNB transmits the same scrambling sequence values for all DM RS REs within the same antenna port
Condition 1 can be implemented by slightly changing the equation from section 6.10.3A.2 of [1] as:
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Equation (4) can be further enhanced by applying antenna port specific DM RS initialization.
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This option is mandating eNB to transmit the same scrambling sequence values between two adjacent symbols for an AP. In consequence, the UE shall assume the same scrambling sequences between two adjacent symbols. It would ensure the DM RS orthogonality within a CDM group and potentially provide interference cancellation among the cells in synchronous network as long as the multiple signals from the multiple cells use the different OCCs.
Option 2: A UE assumes the same scrambling sequences for two different antenna ports within a CDM group.
Condition 2 can be implemented by the eNB so that two DM RS scrambling sequence values can be the same for two different antenna ports within a CDM group.
· A UE may assume the same reference signal sequences r(m) at an RE within a CDM group having same 
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 in section 6.10.3.2 of [1] when the UE performs the blind decoding for EPDCCH.
The UE will have two assumptions that the same or different scrambling sequences can be used for another AP using different OCC in the same REs. If a UE assumes the same scrambling sequences for two different APs within a CDM group, the dispreading operation can be performed (e.g. equation (2)) accordingly. 

3 Conclusions 
In this contribution, we discuss the DM RS orthogonality between two antenna ports within a CDM group for EPDCCH. A UE supporting EPDCCH has two assumptions of same and different scrambling sequences for different antenna ports within a CDM group for channel estimation. . Two Options were discussed and provided. In order to provide more robust channel estimation performance and relaxed UE assumption, it is proposed to consider one of the two options provided in section 2 for DM-RS OCC in EPDCCH.
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