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1.
Introduction

At RAN1 #68 meeting some agreements are reached on 4 Branch MIMO for HSDPA [1].
On Pilot design, it is agreed that:

For CSI estimation:

-
Introduce 3rd and 4th common pilot

-
Gating of 3rd and 4th common pilot is FFS
On 6.3.2
Codeword to layer mapping, it is agreed that:
-
Adopt a scheme with up to two codewords (CWs)

-
A CW is mapped to up to 2 layers 

-
Single ACK/NACK per codeword
There is also discussion on going in RAN1 to introduce the 5th and the 6th common pilots.

This paper discusses RAN3 Impacts on introducing the new common pilots for the 4-branch MIMO.
2.
Discussion
2.1
Extend the MIMO Pilot Configuration to support 4 branch MIMO
The current NBAP specification supports setting up of maxSCPICHCell (= 32) secondary CPICH in Cell Setup and Cell Reconfiguration procedure.
We can extend the 2X2 MIMO design principle to introduce the 4 branch MIMO.  The proposed change is as below:

9.2.2.73
MIMO Pilot Configuration

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Pilot Configuration
	M
	
	
	

	>Primary and Secondary CPICH
	
	
	
	

	>>Associated Secondary CPICH
	M
	
	Common Physical Channel ID 9.2.1.13
	

	>>Additional Associated CPICH
	
	0..<maxSCPICHCell-1>
	
	For Four or more branch MIMO

	>>>Additional Associated Secondary CPICH
	M
	
	Common Physical Channel ID 9.2.1.13
	

	>Normal and Diversity Primary CPICH
	
	
	NULL
	


9.2.2.120
MIMO Pilot Configuration Extension

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Pilot Configuration
	M
	
	
	

	>Primary and Secondary CPICH
	
	
	
	

	>> Power Offset For Secondary CPICH for MIMO
	M
	
	9.2.2.119
	

	>>Additional Associated CPICH
	
	0..<maxSCPICHCell-1>
	
	For Four or more branch MIMO

	>>>Power Offset For Additional Associated Secondary CPICH
	M
	
	9.2.2.119
	

	>Normal and Diversity Primary CPICH
	
	
	NULL
	This IE is not used in this release.


Proposal 1: To extend the MIMO Pilot Configuration IEs to support 4 branch MIMO, with the 3rd and the 4th CPICH setup or with further the 5th and the 6th CPICH setup. Modify the procedure text to extend the support of four branch MIMO.
2.2
Introduce new Four Branch MIMO Indicator and cause code
To differentiate the legacy 2X2 MIMO and Four Branch MIMO, new Four Branch MIMO Activation Indicator, Four Branch MIMO Mode Indicator and failure cause codes are introduced follow the same way as what we have defined for the legacy MIMO. We propose the below:
9.2.1.XXX
Four Branch MIMO Activation Indicator

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Four Branch MIMO Activation Indicator
	M
	
	NULL
	


9.2.1.YYY
Four Branch MIMO Mode Indicator

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	4 Branch MIMO Mode Indicator
	
	
	ENUMERATED (Activate,  Deactivate)
	


9.2.1.6
Cause

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED (

unknown C-ID,

Cell not available,

Power level not supported, 

>>Unchanged text omitted
Frequency Specific Compressed Mode not available, single-Stream-4-Branch-MIMO-not-available, 4-Branch-MIMO-not-available, multi-Cell-operation-with-Single-Stream-4-branch-MIMO-not-available, multi-Cell-operation-with-Single-Stream-4-branch-MIMO-not-available)
	


Proposal 2: Introduce new Four Branch MIMO Indicator and cause code in the same way as MIMO.
2.3
Introduce new common pilots over RNSAP

DRNS shall respond to SRNS when 4 branch MIMO is activated, the power offset and channelization codes for the new pilots used in the MIMO configuration. We propose to extend the existing IEs for the 4 branch MIMO as in below:
9.2.2.78
MIMO Information Response

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Pilot Configuration
	M
	
	
	

	>Primary and Secondary CPICH
	
	
	
	

	>>MIMO S-CPICH Channelisation Code
	M
	
	INTEGER (0..255)
	

	>>Additional Associated CPICH
	
	0..<maxSCPICHCell-1>
	
	For Four or more branch MIMO

	>>>Additional S-CPICH Channelisation Code
	M
	
	INTEGER (0..255)
	

	>Normal and Diversity Primary CPICH
	
	
	NULL
	

	MIMO N/M Ratio
	M
	
	ENUMERATED (1/2, 2/3, ¾, 4/5, 5/6, 6/7, 7/8, 8/9, 9/10, 1/1,…)
	


9.2.2.104
Power Offset For S-CPICH for MIMO

The Power Offset For S-CPICH for MIMO IE indicates the the relative transmit power of the S-CPICH compared to the primary CPICH transmit power, when S-CPICH is used as a phase reference for a second transmit antenna in MIMO mode TS 25.214 [10].

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Power Offset For S-CPICH for MIMO
	
	
	INTEGER(-6 .. 0)
	Offset in dB

	Additional Associated CPICH
	
	0..<maxSCPICHCell-1>
	
	For Four or more branch MIMO

	> Power Offset for Additional S-CPICH 
	M
	
	INTEGER (0..255)
	Offset in dB


Proposal 3: Extend the existing IEs for MIMO operation over RNSAP for four Branch MIMO. Modify the procedure text to extend the support of four branch MIMO.
2.4
Introduce the 5th and the 6th common pilot

With the approach described in 2.1 to 2.3, the 5th and the 6th common pilot can be introduced and supported.
Proposal 4: the 5th and the 6th common pilot will be introduced implicitly when the 3th and the 4th common pilots are introduced.
3.
Proposal

It is proposed that RAN3 discusses and agrees on the proposals above. Ericsson volunteers to provide stage 3 CRs on NBAP and RNSAP at the next RAN3 meeting.
4.
References

[1]


R1-120858 Summary of 4-branch MIMO for HSPA session, HSPA session chairman
[2]


R3-120733 RAN3 Impacts Analysis on introducing 4-branch MIMO for HSPA, Ericsson
Page 1 of 4
3GPP


