Error! No text of specified style in document.
1
Error! No text of specified style in document.

3GPP TSG-RAN2 Meeting #57 
(
 R2-071038
St Louis, Missouri, USA, Feb 12-16, 2007
	CR-Form-v9.2

	CHANGE REQUEST

	

	(

	25.308
	CR
	0017
	(

rev
	-
	(

Current version:
	7.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	Introduction of MIMO in 25.308

	
	

	Source to WG:
(

	Ericsson, Qualcomm Europe, Philips

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	MIMO-L23
	
	Date: (

	2007-01-17

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	 It has been agreed to adopt MIMO for Rel-7



	
	

	Summary of change:
(

	The CR Introduces MIMO into 25.308 for Rel-7



	
	

	Consequences if 
(

not approved:
	No suport for MIMO. Targeted peak data rates for HSPA evolution can not be met.

	
	

	Clauses affected:
(

	3.1, 5.2.1, 5.3, 7.1.2.1, 8.1.2, 8.2.1, 13(new)

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	25.211, 25.212, 25.213, 25.214, 25.25.321, 25.331

	affected:
	x
	
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Data block: The data transmitted to one UE on HS-DSCH in one transport block (one or two transport blocks are transmitted per TTI in single and dual stream transmission respectively).

Priority class: One flow of data within a HS-DSCH transport channel. One HS-DSCH can transport several priority classes (no more priority classes per TTI than the number of transport blocks).

HARQ Process: Peer state machines capable of achieving error correction by retransmission. One process can be used only for one data block at a time.

HARQ Entity: Consists of all the HARQ processes of a UE, controlling all the available soft buffer capacity.

Serving HS-DSCH radio link: The radio link that the HS-PDSCH physical channel(s) allocated to the UE belongs to.

Serving HS-DSCH cell: The cell associated with the UTRAN access point performing transmission and reception of the serving HS-DSCH radio link for a given UE. The serving HS-DSCH cell is always part of the current active set of the UE.

Serving HS-DSCH Node B: A role a Node B may take with respect to a UE having one or several HS-PDSCHs allocated. The serving HS-DSCH Node B is the Node B controlling the serving HS-DSCH cell.

HS-SCCH set: a set of HS-SCCH which is used for HS-PDSCH allocation. There is a maximum of four HS-SCCHs in a given HS-SCCH set. There can be multiple HS-SCCH sets in one cell. HS-SCCH sets are independent, i.e. they can overlap or have no intersection.

Serving HS-SCCH set: the HS-SCCH set being used by a given UE for HS-PDSCH allocations.

MAC-d flow: a MAC-d flow is a flow of MAC-d PDUs which belong to logical channels which are MAC-d multiplexed.

Deleted Sections
5.2.1
HS-DSCH Characteristics

The HS-DSCH transport channel has the following characteristics:

-
An HS-DSCH transport channel is processed and decoded from one CCTrCH;

-
There is only one CCTrCH of HS-DSCH type per UE;

-
The CCTrCH can be mapped to one or several physical channels;

-
There is only one HS-DSCH per CCTrCH;

-
Existence in downlink only;

-
Possibility to use beam forming;
-
Possibility to use MIMO
-
Possibility of applying link adaptation techniques other than power control;

-
Possibility to be broadcast in the entire cell;

-
Always associated with a DPCH and one or more shared physical control channels (HS-SCCHs).

5.2.2
DL HS-DSCH Physical layer model

5.2.2.1
FDD Downlink Physical layer Model
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Figure 5.2.2.1-1: Model of the UE's Downlink physical layer - HS-PDSCH with associated DPCH. HS-PDSCH is transmitted from cell 1 in this figure

The basic downlink channel configuration consists of one or several HS-PDSCHs along with an associated DPCH combined with a number of separate shared physical control channels, HS-SCCHs. The set of shared physical control channels allocated to the UE at a given time is called an HS-SCCH set. The UTRAN may use more than one HS-SCCH set in one given cell. There is a fixed time offset between the start of the HS-SCCH information and the start of the corresponding HS-PDSCH subframe.

The UE is provided one HS-SCCH set on HS-PDSCH configuration/re-configuration via RRC signalling.

The number of HS-SCCHs in a HS-SCCH set as seen from the UE's point-of-view can range from a minimum of one HS-SCCH to a maximum of four HS-SCCHs. The UE shall monitor continuously all the HS-SCCHs in the allocated set.

A two-step signalling approach is used for indicating which UE has been scheduled and for signalling the necessary information required for the UE to decode the HS-PDSCHs.

For each HS-DSCH TTI, each Shared Control Channel (HS-SCCH) carries HS-DSCH-related downlink signalling for one UE. The following information is carried on the HS-SCCH:

-
Transport Format and Resource Indicator (TFRI):
The TFRI includes information about the dynamic part of the HS-DSCH transport format, including transport block size. The HS-SCCH also includes information about the modulation scheme and the set of physical channels (channelisation codes) onto which HS-DSCH is mapped in the corresponding HS-DSCH TTI. If MIMO mode is configured, it also contains the number of transport blocks and the precoding weight information which informs the UE of which precoding weight that is applied to the primary transport block.
-
Hybrid-ARQ-related Information (HARQ information):
This includes the HARQ protocol related information for the corresponding HS-DSCH TTI (subclause 7.1.2.1) and information about the redundancy version.

The HS-SCCH carries a UE identity (via a UE-specific CRC) that identifies the UE for which it is carrying the information necessary for decoding the HS-PDSCH(s). 

The HS-PDSCH channelisation codes that are used in a given cell are not sent to the UE using RRC signalling. The HS-SCCH signals the set of HS-PDSCH channelisation codes which are allocated to a UE for a given TTI.

The first part of the HS-SCCH contains the channelisation code set, precoding weight information, number of transport blocks and the modulation scheme for the HS-DSCH allocation with the second part containing the transport block size and H-ARQ related information. One CRC is calculated over both parts and the UE id, and attached to the HS-SCCH information.

In case of HS-DSCH transmission to the same UE in consecutive HS-DSCH TTIs, the same HS-SCCH should be used for the corresponding associated downlink signalling.

The upper layer signalling on the DCCH can be mapped to the DCH mapped to the associated DPCH or the HS-DSCH.

Deleted Sections
5.3
Transport channel attributes

The following is a list of HS-DSCH transport channel attributes:

1.
Transport block size - dynamic for first transmission. An identical transport block size shall be applied for any retransmission. There shall be no support for blind transport format detection.

2.
Transport block set size. The transport block set contains only one transport block for single stream transmission and two transport blocks for dual stream transmission.

3.
Transmission Time Interval (TTI). For FDD the HS-DSCH TTI is fixed and equal to 2ms. The HS-DSCH TTI for 3.84 Mcps TDD is 10 ms. For 1.28 Mcps TDD a fixed 5 ms TTI shall apply.

4.
Coding parameters:

-
Type of error protection: turbo code rate 1/3.

5.
Modulation - dynamic for first transmission and retransmission. Support for QPSK is mandatory in the UE whereas support for 16QAM depends on the UE capability.

6.
Redundancy version - dynamic.

7.
CRC size - fixed size of 24 bits. There is one CRC per TB, i.e. one CRC per TTI for single stream transmission and two CRCs per TTI for dual stream transmission.

Deleted Sections
7.1.2
Downlink

7.1.2.1 Shared control channel signalling

The following HARQ protocol parameters are carried on the HS-SCCH:

-
HARQ process identifier:

-
Every HARQ process is assigned an identifier, which is used to couple the processes in the transmitter and the receiver. For dual stream transmission a pair of HARQ process identifiers is indicated by the HS-SCCH.
-
New data indicator:

-
It is used to distinguish between data blocks. It is specific to the HARQ process. It is incremented for each new data block. For MIMO mode, the new data indicator is implied by the redundancy version indicator carried on the HS-SCCH.
7.1.2.2
In-band signalling on HS-DSCH

The following parameters are signalled in-band in the MAC-hs header to support in-sequence delivery and priority handling at the UE. These parameters are protected by the same CRC as the Data block.

-
Re-ordering Queue Identity:

-
It is used to identify the re-ordering buffer destination of a MAC-hs PDU.

-
Transmission sequence number:

-
It is incremented for each new data block destined to a re-ordering buffer. It is used for reordering to support in-sequence delivery.

Deleted Sections
8
Signalling parameters

8.1
Downlink signalling parameters

8.1.1
UE identification

This identifies the UE (or UEs) for which data is transmitted in the corresponding HS-DSCH TTI. The UE identity is implicitly carried on the HS-SCCH through inclusion in the CRC calculation.

8.1.2
Transport Block Sizes

This defines what transport block size is used in the corresponding HS-DSCH TTI. The signalled parameter is an index to a pre-defined set of available transport block sizes. Note that for MIMO, there can be two transport block sizes in a TTI.
8.1.3
Channelisation codes (FDD only)

This identifies to the UE (or UEs) the codes it (they) should receive and decode.

8.1.4
HS-PDSCH configuration (TDD only)

This identifies to a UE the timeslots and codes it should receive and decode. Additionally, which transport formats are applied on HS-DSCH is also signalled. An identical set of channelisation codes is used in each of the identified timeslots.

8.1.5
HARQ information

Details of signalling parameters for the HARQ Protocol can be found in subclause 7.1.2. In addition, to support the Incremental Redundancy combining scheme, the Redundancy version is also signalled on the HS-SCCH.
8.1.6
Measurement feedback rate (FDD only)

This identifies the feedback rate for downlink quality measurement. This information may be sent at a much lower rate than the other parameters described in this subclause.

8.1.7
HS-PDSCH power offset

Default power offset between HS-DSCH code channel and P-CPICH (or S-CPICH in case beamforming with S-CPICH is used).

8.1.8
Void

8.1.9
Void

8.1.10
HS-SCCH Cyclic Sequence Number (HCSN) (TDD only)

A cyclic counter that is incremented each time a HS-SCCH transmission is sent to a given UE. Separate counters are maintained for each UE. The counter is used by the UE to estimate the BLER on the HS-SCCH for the purposes of closed loop power control.
8.2
Uplink signalling parameters

8.2.1
ACK/NACK

A one-bit indication per stream is used by the HARQ protocol to indicate a successful/unsuccessful transmission on the HS-DSCH.

8.2.2
Measurement report

Measurement feedback information contains channel quality indicator that may be used to select transport format and resource by HS-DSCH serving Node-B. For FDD, the transmission rate of the measurement report to the network is configured by higher layer signalling. For TDD, a measurement report is associated with each HS-SCCH transmission.

Deleted Sections
13 (new)

MIMO modelling and operation in HSDPA channel in FDD

In FDD, certain categories of UE in CELL_DCH state may be configured to operate in a dual stream MIMO mode.  

When the UE is configured in the MIMO mode, the HS-DSCH shall be operated according to the following:

-
Use of MIMO in a cell does not enforce use of transmit diversity on overhead channels

-
A MIMO capable UE can be signalled to operate in “MIMO mode” by RRC. When not in MIMO mode it would operate as a regular non-MIMO UE.

-
in MIMO mode dynamic scheduling of single and dual stream transmission is possible.

-
when operating in MIMO mode, the use of F-DPCH as associated channel shall be supported

-
when operating in MIMO mode and using F-DPCH as associated channel, only single antenna transmission or STTD has to be supported on F-DPCH. 

-
when operating in MIMO mode, the use of DPCH as associated channel shall be supported.

-
additionally the data rate on DPCH should be limited (e.g. to 64 kbps) when operating in MIMO mode.

-
the Rel-6 transport block sizes shall be reused without changes

-
the Node B signals the number of scheduled streams and the used antenna weights through HS-SCCH.

-
a precoding codebook with 4 vectors has been defined

-
the precoding will stay constant during one HS-PDSCH TTI in MIMO mode

-
for dual stream transmissions, orthogonal precoding vectors are used

-
the Node B scheduler decides on which precoding vector(s) is/are used

-
the UE signals 1 out of 4 possible precoding vectors in the uplink

-
the UE sends sufficient information to the Node B to select the number of streams and the MCSs of each stream

-
for the purpose of CQI evaluation, the UE assumes to get symmetric code allocation across streams

-
the UE will ACK/NACK each transmitted transport block separately.
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