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1 Introduction
Some agreements were made in previous RAN1 meetings for both CSI-RS sequence generation and CSI-RS configuration [1]

 REF _Ref318622910 \r \h 
[2]. Meanwhile, there are still some issues remaining as FFS, including:

· Whether to have subframe offset in the initialization of CSI-RS scrambling sequence;

· Whether to support common or independent subframeConfig among different CSI-RS resources configured to UE;

· Whether to support per-port configuration of CSI-RS scrambling sequences inside single CSI-RS resource; 

· Whether to support the configuration of parameter Pc per CSI-RS port. 

This contribution gives our views on these remaining issues. Additionally, the relation between configurations of CSI-RS and paging transmissions is also discussed.  
2 Remaining issues on CSI-RS 
1) Subframe offset in initialization of CSI-RS scrambling sequence
It was proposed in undergoing RAN1 discussion that subframe offset should be considered in the CSI-RS sequence initialization, in order to handle the situation where different TPs have the subframe boundary timing synchronized but the subframe index misaligned. However, we do not think this situation is a valid assumption in the current CoMP study. First of all, RAN1 already agreed on the working assumption for the DMRS sequence initialization, which does not consider the above-mentioned situation. If different TPs could have misaligned subframe index, it is impossible to guarantee the dynamic construction of orthogonal DMRS signal for different UEs that served by different TPs, simply because the subframe offset is not contained in the RRC signaling for DMRS configuration. Secondly, if the synchronization functionality should be done in the system to align the starting instance of subframe that is required by CoMP, it should be uncommon to leave the subframe index mismatched among TPs.

Proposal-1: Do not include subframe offset in CSI-RS scrambling sequence initialization.
2) Common or independent subframeConfig
As discussed in [4], common subframeConfig among all CSI-RS resources that are configured to single UE may eventually force many CSI-RS resources to be allocated into single subframe, if each of the corresponding TPs is involved in multiple CoMP measurement sets. This unnecessarily magnifies the limitation of CSI-RS reuse factor per subframe, which should be alleviated if independent subframeConfig per CSI-RS resource is adopted. 
Proposal-2: Independent subframeConfig per CSI-RS resource is supported.

3) Per-port configuration of CSI-RS scrambling sequence
Even though per-port sequence configuration can support the aggregated feedback for multiple TPs in the per-resource feedback mechanism, it requires all the CSI-RS ports over all these involved TPs are fit into one 8-port CSI-RS resource pattern and have the same initialization seed (i.e., parameter X), which is a restriction to CoMP measurement set construction. Therefore, as a solution to support general system deployment and to allow CSI-RS allocation as much flexible as possible, multiple CSI-RS resources per UE should be anyway the baseline configuration method, and the necessity to support per-port sequence configuration is not strong. Meanwhile, per-port sequence configuration is not the only way to achieve aggregated feedback. An alternative is to create a feedback configuration to aggregate the multiple CSI-RS resources for a single feedback [5]. 
Proposal-3: All CSI-RS ports in one CSI-RS resource share the same scrambling sequence. 
4) Per-port configuration of power reference parameter Pc
In Rel-10, UE shall assume constant CSI-RS EPRE over frequency and time domain. However, Rel-10 does not specify whether the multiple CSI-RS ports of the serving cell should be co-sited, which is commonly considered an implementation issue. Therefore, from UE point of view, there is no fundamental difference regarding to utilization of Pc between Rel-10 (multiple CSI-RS ports per single cell) and Rel-11 (multiple CSI-RS ports per single or multiple TPs). The same UE behavior in Rel-10 can be maintained in Rel-11. 
Proposal-4: All the CSI-RS ports in one CSI-RS resource share the same parameter Pc. 

3 Allocation relation between CSI-RS and paging in Rel-11

The Rel-10 UE shall assume the CSI-RS of server cell is not transmitted in the subframe configured by serving cell for paging messages [6]. However, the Rel-11 UE can no longer tell whether one certain CSI-RS belongs to serving cell or not, since the cell-ID is replaced by RRC-configurable parameter that has nothing to do with TP identification in general. Therefore, the relation between serving TP paging channel and configured CSI-RS can be either one of following options: 

·  Option-1: The UE shall assume all configured CSI-RS signals, regardless of their originating TP, not transmitted in the subframe that is configured for paging messages from serving TP; or

·  Option-2: It is allowed for a UE, whose serving TP is TP-x, to measure the CSI-RS transmitted from TP-y in subframe n, where TP-x may use subframe n to transmit paging messages. 

According to [7], all UEs for a given cell choose their paging occasions (PO) from subframe sets {9}, {4,9} and {0,4,5,9} for FDD, and {0},{0,5} and {0,1,5,6} for TDD. Take example of FDD, if one TP is configured with PO subframe set {0,4,5,9} and parameter nB equals to any of {T, 2T and 4T} so that every radio frame can potentially carry paging transmissions, option-1 requires any other TP that potentially coordinates with this TP, by joining in either the same CSI-RS based RRM measurement set or the same CoMP measurement set, provide CSI-RS in the subframe other than subframes {0,4,5,9}, even though some of these TPs are configured with much less paging subframes. By preventing UE from measuring inter-TP CSI-RS in any subframe that can be used for paging by any TP in CoMP measurement set and (if agreed) CSI-RS based RRM measurement set, option-1 may eventually make all potential paging subframes not available for CSI-RS allocation, which greatly reduces the system-wide CSI-RS reuse factor, especially in TDD system. Therefore, option-2 is a preferred option. 

Proposal-5: To allow Rel-11 UE measuring configured CSI-RS in the subframe that is configured by UE’s serving TP for paging transmission. The PDSCH rate matching is not performed around CSI-RS RE for the PDSCH carrying the PCH.
4 Conclusion
The proposals in this contribution are summarized as below.

Proposal-1: Do not include subframe offset in CSI-RS scrambling sequence initialization.

Proposal-2: Independent subframeConfig per CSI-RS resource is supported.

Proposal-3: All CSI-RS ports in one CSI-RS resource share the same scrambling sequence. 

Proposal-4: All the CSI-RS ports in one CSI-RS resource share the same parameter Pc.  
Proposal-5: To allow Rel-11 UE measuring configured CSI-RS in the subframe that is configured by UE’s serving TP for paging transmission. The PDSCH rate matching is not performed around CSI-RS RE for the PDSCH carrying the PCH.  
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