3GPP TSG RAN WG1 #68bis
R1-121520
Jeju, Korea, March 26-30, 2012
Source:
Intel Corporation

Title:
Remaining details of downlink DM-RS
Agenda Item:
7.5.4
Document for:
Discussion and Decision

Introduction
Several limitations for Rel-10 downlink DMRS sequence were identified at RAN1#66b meeting for heterogeneous deployments (CoMP Scenario 3 and 4) [1]. At RAN#68 meeting it was agreed to support enhancement to DL DMRS sequence in Rel-11 [2] assuming that Rel-10 sequence generator is reused and the following structure of DMRS scrambling sequence initialization value is applied:
The scrambling sequence of DMRS for PDSCH on ports 7~14 is initialized by
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· X is a parameter whose value is dynamically chosen from {x(0), x(1), … x(N-1)} for N>1, and x(n) (0≤n<N) are configured by UE-specific RRC signaling.

· The value of N and details of dynamic selection are FFS.

· X could be dynamic signaling with additional bits of DCI format or 

· Tied to current parameter, e.g., nSCID
· The value range of x(n) (0≤n<N) is FFS.
In this paper we provide our views on the remaining details of DMRS configuration, i.e. on the number of the dynamically chosen X values (parameter N) and details of the dynamic selection of the particular X value.
Discussion on configuration of DMRS
In the following evaluation we assume that the enhanced design of DL DMRS scrambling sequence should address the following issues identified in [3]:
· For the scenarios with different cell ID (CoMP Scenario-1, 2, 3) in addition to quasi-orthogonal scrambling sequences between different transmission points (TPs), the new scrambling method should be able to produce orthogonal DMRS for UEs served by different transmission points, i.e. improve orthogonality of DMRS.
· For the scenario with common cell ID (CoMP Scenario-4) in addition to orthogonal scrambling sequences between different transmission points (TPs), the new scrambling method should provide additional inter-TP interference randomization, i.e. increase capacity of DMRS.
· For all scenarios a backward compatible dynamic and orthogonal co-scheduling of Rel-10 and Rel-11 UEs should be supported.
Single value of parameter X (N=1):
With a single value of parameter X (N=1) configured semi-statically for each UE by RRC signaling it is difficult to support the above requirements in dynamic manner. For example, to have inter-TP interference randomization e.g. in CoMP Scenario 4, UE should be configured with TP-specific DMRS scrambling. However to provide the DM-RS orthogonality (required for dynamic pairing with cell edge UEs served by neighboring TPs) such configuration is not desirable and should be reconfigured by RRC to common scrambling sequence initialization value.
Two values of parameter X (N=2):
In principle with two values of DMRS sequence the DMRS orthogonality and additional interference randomization requirements for CoMP Scenarios 1-4 can be achieved. For example, to provide orthogonality between co-scheduled UEs the first value of parameter X can be set to the common value regardless of serving TP, at the same time to increase capacity of DM-RS the second value can set to TP (or UE) specific value. Then depending on scheduling decision, i.e. whether orthogonal or quasi-orthogonal DMRS among co-scheduled UEs is required, the particular value of scrambling seed can be selected in DCI scheduling grant. Assuming also the third requirement on DMRS, where orthogonal and dynamic pairing of Rel-10 and Rel-11 UEs is required, at least one X value should be set to Rel-10 Cell ID of the serving point. Therefore RRC signaling of one X value should be supported. The signaled value can be chosen in range of cell-ID values, i.e. [0; 503], to provide substantially high reuse factor of DMRS scrambling sequences. Based on the discussion above the following proposal can be made:
Proposal #1: Two DMRS scrambling sequence initialization values should be supported in Rel-11, where the first value is set to Cell ID of serving TP by default, the second value is signaled through RRC and can be chosen in the range of cell ID values, i.e. [0; 503]. The particular value to use for DMRS between configured is determined by DCI scheduling grant.

The second aspect of DMRS configuration is whether coupling of nSCID value (signaled in DCI scheduling grant) and scrambling sequence initialization X values is needed [4]. In Rel-10 nSCID parameter was used to increase capacity of DMRS by adding additional quasi-orthogonal sequences. Since the capacity problem is already addressed by configuring two scrambling sequence initialization values adding connection between them doesn’t bring additional issues. At the same time coupling nSCID with X minimize the standard impact by avoiding DCI format modification and therefore reduce UE complexity. Given the discussion above the following proposal can be made:
· Proposal #2: Parameter nSCID signalled in DCI should be tied with parameter X, i.e. for nSCID = 0, parameter X = Cell ID of serving point and for nSCID = 1 parameter X signaled through RRC should be used.
The example of such configuration is provided in the table below.

	nSCID
	X

	0
	Cell ID

	1
	Signalled in RRC


Conclusions

In this contribution we have provided our views on the remaining details of downlink DL DMRS scrambling sequence initialization. Based on the analysis we have the following proposals:
· Two DMRS scrambling sequence initialization values should be supported in Rel-11, where the first value is set to Cell ID of serving TP by default, the second value is signaled through RRC and can be chosen in the range of cell-ID values, i.e. [0; 503]. The particular value to use for DMRS between configured is determined by DCI scheduling grant.
· Parameter nSCID signalled in DCI should be tied with parameter X, i.e. for nSCID = 0, parameter X = Cell ID of serving point and for nSCID = 1 parameter X signaled through RRC should be used.
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