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1. Introduction
In RAN1 #68bis meeting, the working assumption (WA) was endorsed for the initialization of DL DM-RS sequence as follows [1].
Working Assumption from RAN1 #68bis:

· 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 rank 2
· Note that nSCID equals to 0 for the rank larger than 2
· Further study is not precluded for the optimization for the higher rank
· Further study is not precluded for the dynamic selection of x(0) and x(1)
· Further study is not precluded for the dynamic switching or semi-static switching of subframe offset (ns)
According to the above WA, it was considered to reuse nSCID for dynamic selection between two candidate values of X (i.e., x(0), x(1)) for the DM-RS sequence initialization. In this contribution, we discuss about the remaining details on DL DM-RS sequence for CoMP.
2. Details of DL DM-RS sequence for CoMP
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 not clear when this selection rule is valid. As an example, DM-RS based data transmission can occur in the following cases in Rel-10 [2].
· TM 8 (dual layer transmission, port 7 and 8), DCI format 2B

· TM 9 (up to 8 layer transmission, ports 7-14), DCI format 2C
· TM 9 (especially for MBSFN subframe), DCI format 1A
For the third case, it is unclear whether the value of X for DCI format 1A is equal to x(0) of candidate values of X for DCI format 2C, or is set independently of the parameters for DCI format 2C. One possible way is to select the DM-RS sequence for DCI format 1A as one of the two candidate DM-RS sequences for DCI format 2C. However, there may be an ambiguity during the transition time for the reconfiguration of candidate values of X because both of DCI formats are affected by uncertain candidate values of X. Thus, the dependent DM-RS sequence initialization between DCI formats can limit the use of DM-RS based data transmission. To this end, it is preferred to use independent candidate values of X for different DCI formats. For example, if the value of X for DCI format 1A is set independently of the two candidate values of X for DCI format 2C, DM-RS based data transmission can be supported via DCI format 1A in the reconfiguration time, during which the candidate values of X for DCI format 2C are ambiguous. 
Proposal #1:
- The candidate values of X for different DCI formats need to be independent.
It needs to be considered whether the value of X for DCI format 1A should be signalled via higher layer or fixed. If higher layer signalling is supported, interference randomization can be applied for single layer transmission with DCI format 1A in MBSFN subframe. Otherwise, it can be possible that the value of X for DCI format 1A is simply set to be equal to the PCI, while the two candidate values of X for DCI format 2C can be set to virtual cell IDs configured from higher layer signalling via RRC.
Proposal #2:
- Independent higher layer signaling and reconfiguration for the candidate values of X for each DCI format should be considered.
2.2. Range of initialization value
The UE-specific parameter X for DM-RS sequence can be considered as either physical cell ID or TP-specific ID. Thus, x(n) which is a candidate for X should have the range of physical cell ID (i.e., [0, 503]), since the benefit is not clear to expand the current range which is based on physical cell ID.
Proposal #3: 
- The value of x(n) is in the range of [0, 503].
3. Conclusion
We considered in this contribution the enhancement of DL DM-RS sequence for CoMP. The following proposals were provided based on the discussion:
Proposal #1:
- The candidate values of X for different DCI formats need to be independent.
Proposal #2:
- Independent higher layer signaling and reconfiguration for the candidate values of X for each DCI format should be considered.
Proposal #3: 
- The value of x(n) is in the range of [0, 503].
______________________________________________________________________
References
[1] Chairman's Notes RAN1 #68bis.
[2] 3GPP TS 36.212: “Evolved Universal Terrestrial Radio Access (E-UTRAN); Multiplexing and channel coding”.

































































































































PAGE  
2

