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1. Introduction
There have been many discussions on the DL RS, i.e. DM-RS and CSI-RS for CoMP and followings were agreed in RAN1 #69 meeting [1].
Agreements from RAN1 #69:

· For the DMRS sequence initialization

· Two candidate values of X are configured: x(0) and x(1)

· nSCID  is reused for dynamic selection of x(0) or x(1) only for rank 1 and 2

· Note that nSCID equals to 0 for the rank larger than 2 and x(0) is used
· The value range of x(n) (0<=n<2) is 0 – 503
In this contribution, we discuss about the remaining details of DL RS.
2. Discussion
2.1. DM-RS sequence according to DCI format
Though it was agreed that nSCID can be used for dynamic selection of two candidate values of X for the DM-RS sequence initialization, it is mainly focused on the use of DCI format 2C for CoMP in TM9. Thus, it is unclear whether the other DCI format in TM9, i.e. DCI format 1A will be used to support CoMP or not. In our understanding, one main usage of DCI format 1A is the compact scheduling of one PDSCH codeword as described in [2]. In other words, it will be beneficial for CoMP operation to use DCI format 1A for single layer transmission with low control signaling overhead. In this respect, it should be considered to use DCI format 1A to support both of non-CoMP/CoMP operations. To this end, an indication is needed to trigger between non-CoMP/CoMP operations of DCI format 1A in TM9. As an example, an implicit indication can be whether DCI format 1A is allocated in common search space (CSS) or UE-specific search space (USS).

Proposal #1:
- In TM9, it should be considered to use DCI format 1A to support both of non-CoMP/CoMP operations triggered by whether it is allocated in CSS/ USS, respectively.
Note that DCI format 1A supporting CoMP operation should correspond to DM-RS based PDSCH transmission. In this case, it needs to be clarified how to determine the value of X for DM-RS sequence initialization. Simply, the value of X can be equal to either one of x(0) and x(1) which are configured for DCI format 2C, or x(2) which is configured independently of x(0) and x(1).
Proposal #2:
- In TM9, the value of X for DCI format 1A supporting CoMP operation can be equal to either one of x(0) and x(1) which are configured for DCI format 2C, or x(2) which is configured independently of x(0) and x(1).
On the other hand, DCI format 1A supporting non-CoMP operation may correspond to CRS or DM-RS based PDSCH transmission according to the MBSFN configuration as in the current specification, which are summarized as follows.
· For DCI format 1A supporting non-CoMP operation
· Non-MBSFN subframe: CRS based PDSCH transmission with port 0
· MBSFN subframe
  : DM-RS based transmission with port 7
Since the CRS sequence is generated using PCID of serving cell [3], the value of X for DM-RS sequence initialization is the only parameter to be determined for supporting non-CoMP operation by DCI format 1A in MBSFN subframes. Similarly, it can be equal to either one of x(0) and x(1) which are configured for DCI format 2C, or x(2) which is configured independently of x(0) and x(1). In this case, however, there may be an ambiguity on the DM-RS sequence in the transition time for reconfiguration of the candidate values of X since both of DCI formats in TM9, i.e. 1A and 2C can be affected by uncertain candidate values of X especially in MBSFN subframes. Thus, this ambiguity can limit the use of DM-RS based data transmission. To this end, it is preferred to use PCID for DCI format 1A on CSS and MBSFN subframes, while the two candidate values of X for DCI format 2C can be set to VCIDs configured from higher layer signalling via RRC.
Proposal #3:
- In TM9, the value of X for DCI format 1A on CSS should be fixed as PCID even for MBSFN subframes. 
2.2. Default values of x(0) and x(1)
  Considering that TM9 is used for CoMP, the values of x(0) and x(1) are undetermined at UE side before  they are configured via UE dedicated RRC signalling. Thus, PCID is the only available candidate value of X for DM-RS sequence initialization. However, the values of x(0) and x(1) can be configured according to network implementation when new TM, i.e. TM10 is introduced for CoMP. 
Proposal #4:
- Default values of x(0) and x(1) are set to PCID when TM9 is used while they are configured according to network implementation when new TM, i.e. TM10 is introduced for CoMP.
3. Conclusion
We considered in this contribution on remaining issues of DL RS for CoMP. The following proposals were provided based on the discussion:
Proposal #1:
- In TM9, it should be considered to use DCI format 1A to support both of non-CoMP/CoMP operations triggered by whether it is allocated in CSS/ USS, respectively.
Proposal #2:
- In TM9, the value of X for DCI format 1A supporting CoMP operation can be equal to either one of x(0) and x(1) which are configured for DCI format 2C, or x(2) which is configured independently of x(0) and x(1).

Proposal #3:
- In TM9, the value of X for DCI format 1A on CSS should be fixed as PCID even for MBSFN subframes.
Proposal #4:
- Default values of x(0) and x(1) are set to PCID when TM9 is used while they are configured according to network implementation when new TM, i.e. TM10 is introduced for CoMP.
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