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Introduction

At the last T1S meeting in Cancun, Anritsu noticed a problem in the current ASP definition for HO test cases. It was pointed out in T1S-010346:

1. Each SS “cell” has its own RLC and MAC, and thus during a (soft) handover it is ambiguous as to which RLC/MAC is serving the UE.

2. Furthermore, the model will lead to the inclusion of multiple MAC-d entities within the SS.

An investigation was carried out by the MCC task 160. |It was identified that about 3% of the test cases in 34.123-1, V.410 encountered the problem. All these test cases perform a successful HO test in multi-cells. Due to the high priority of these test cases, a solution based on a fundamental architectural model must be quickly found.

The document proposes a new ASP to configure SS MAC for the dedicated channels. The based architectural model is referred to 25.321, clause 4.2.4, bearing in mind that the SS serves a single UE under test.

Proposed Solution

Where is the problem

In our opinion, the basic problem lies at the current SS MAC model which does not make the differentiation of the MAC-b and MAC-c/sh from the MAC-d. The MAC-b and MAC-c/sh are configured per cell basis while the MAC-d should be configured per UE basis, i.e. a single MAC-d entity exists within the SS.

The solution being sought for should:

1. Allow a HO between two cells during different reconfigurations (physical, transport, bearer ...),

2. Maintain a soft HO at active set updating between multiple cells,

3. Allow easily state changes between DCH/FACH,

4. Keep the security in the model for upgrading,

5. Not affect the SS Physical and RLC layers and MAC-c/sh configurations,

6. Give only limited affects on the existing single cell test,

7. Allow apply the same model for the future extensions, PDSCH / DSCH, (LCR) TDD.

Model

It is proposed:

1. To make a MAC-d entity visible in the SS MAC model. The configuration of MAC-d is separated from the cell configuration.

2. The basic SS MAC model contains a single MAC-d entity and a MAC-c/sh entity per cell.
A cell configuration contains the configuration of 

1. The whole Physical Layer (Physical channels, Transport channels, TFS ...) in the cell,

2. MAC-b and MAC-c/sh in the cell

3. The RLC entities using the MAC-b and MAC-c/sh services in the cell
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The MAC-d entity in the figure has a switching function between dedicated / common transport type. In MAC-d, DCCH /DTCH can be either mapped on DCH if configured for the UE DCH state, or connected to the common transport channels, such as FACH / RACH if configured for the UE FACH state. Therefore, the model determines the relationship between the MAC-d and each cell. It is either a connection to MAC-c/sh or a mapping on DCHs of the cell.

The connection of the MAC-d entity to MAC-c/sh is by mapping the individual common or shared transport channels onto DCCH / DTCH. A connected cell Id in the mapping can identify to which cell the transport channels belong. In order to maintain the current CMAC_Config_REQ definition unchanged, a C/T Mux is kept in MAC-c/sh instead of in MAC-d. When connecting MAC-d with MAC-c/sh of a cell, the logical channels with the same logical channel Id in MAC-d and in MAC-c/sh shall be connected through in the SS.
The mapping on DCH in MAC-d is very similar to the one on the common transport channels in MAC c/sh. A connected cell list identifies the cell or the cells where the DCHs are located. In the RRC reconfiguration (HO) test, the MAP-d is usually connected to one cell at a time.

In a soft HO, the SS MAC-d can be connected to DCHs of more than one cell at the same time. The MAC-d serves the UE through multiple downlink DCH -DPCH paths of the different cells. For the multiple paths the same downlink data stream shall be fed to the downlink DCHs with the same DCH Id of the different cells in the SS. Although there are also the multiple DCH paths in the uplink direction via the uplink DPCHs of the individual cells, only the DCH of the specified cell (in the TTCN) is mapped on the DCCH/DTCH. The DCH in other cells are not connected to any DCCH/DTCH. No uplink diversity is required in the SS for simplification. There should be no test requirement to determine from which cell the uplink signals are received in the soft HO test.

The RLC entities served by MAC-c/sh are configured per cell-basis. The RLC entities served by MAC-d are configured only once during the test. Since the served MAC-d and the corresponding RLC entities do not changes when the UE is doing HO, the sequence numbers in RLC AM or UM mode and the counter numbers in TM mode are maintained at the SS side.

ASP proposals

1. Keep the original ASP CMAC_Config_REQ/CNF for the configuration of MAC-b and MAC-c/sh,

2. Introduce a new ASP CMAC_d_Config_REQ/CNF for the configuration of MAC-d,

3. When configuring MAC-d and the RLC using the MAC-d service, the cellId in the ASP CMAC_d_Config and CRLC_Config shall be set to -1, in order to indicate that the emulation entities do not belong to any particular cells.

New ASP CMAC_d_Config

	ASN.1 ASP Type Definition

	Type Name
	CMAC_d_Config_CNF

	PCO Type
	CSAP

	Comment
	Report that a previous attempt to setup, reconfigure, release or cellHO the MAC-d is successful. The cell identity field is always set to -1, indicating that the MAC-d emulation entity does not belong to any particular cells.

	Type Definition

	SEQUENCE
{




cellId




INTEGER(-1)

}


	ASN.1 ASP Type Definition

	Type Name
	CMAC_d_Config_REQ

	PCO Type
	CSAP

	Comment
	Request to configure MAC-d entity.

The cell identity field is always set to -1 indicating that the MAC-d emulation entity does not belong to any particular cells. There is a single MAC-d emulation entity in the SS communicating with the UE under test.

	Type Definition

	SEQUENCE
{




cellId





INTEGER(-1),




ratType





RatType,




configMessage



Cmac_d_ConfigReq
}


	ASN.1 Type Definition

	Type Name
	Cmac_d_ConfigReq

	Comment
	Setup is used for creation of a MAC-d instance and the corresponding MAC-d resources.

Release is used for free  the concerned MAC-d resources. 

The cellHO is used for change of the MAC-d connection to different cells at HO.

The reconfiguration is to change the MAC-d parameters if MAC-d is mapped on DCH. The reconfiguration is not the MAC-d modification.

The connectedCell field identifies the cell which MAC-c/sh is connected to the MAC-d.
The uL_connectedCell field indicates the cell to which an uplink dedicated logical channel is connected . In soft HO test no uplink macro-diversity is emulated.

The dL_connectedCellList field indicates the cells to which a list of downlink dedicated logical channels are connected. The list can be used for soft HO.


	Type Definition

	SEQUENCE {

connectMAC_c_sh

SEQUENCE{


cfgMessage



CHOICE{




setup




Cmac_d_CommonTrChConfigInfo,




release




NULL,




cellHO 




NULL},


connectedCell


INTEGER (0..15)}
OPTIONAL,

mapOnDCH


SEQUENCE{


cfgMessage



CHOICE{




setup




CmacConfigReq,




reconfigure



CmacConfigReq,




release




NULL,




cellHO




NULL},


uL_connectedCell

INTEGER (0..15),


dL_connectedCelllist
SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)}
OPTIONAL
}

	MAC-d is either connected to an existing MAC-c/sh, or mapped on DCH.

If MAC_d is configured to connect to MAC-c/sh of a cell, MAC-c/sh of the cell shall be configured properly before invoking CMAC_d_Config_REQ (through CPHY_RL_Config_REQ, CPHY_TrCH_Config_REQ and CMAC_Config_REQ).
If MAC_d mapped on DCH, the relevant physical channels , transport channels shall be configured properly before invoking CMAC_d_Config_REQ.


	ASN.1 Type Definition

	Type Name
	Cmac_d_CommonTrChConfigInfo

	Comment
	

	Type Definition

	SEQUENCE
{




activationTime




SS_ActivationTime,



commonTrChTypeSwitching


LogicalChToCommonTrChList
}



	ASN.1 Type Definition

	Type Name
	LogicalChToCommonTrChList

	Comment
	In ulConnectedTrCHList only RACH, CPCH and USCH are the allowed values for trChType, in dlConnectedTrCHList only FACH and DSCH are the allowed values for trChType.
The logical channels listed shall be connected through between MAC-c/sh and MAC-d. The cell Id is specified in the field connectedCell in CMAC_d_Config_REQ.

	Type Definition

	SEQUENCE {

ulconnectedTrCHList

SEQUENCE (SIZE (1..maxulTrCH)) OF SEQUENCE {




trChId






TransportChannelIdentity,




trChType





SS_UL_TransportChannelType,




ulConnectedLogicalChList

ConnectThroughLogChList}
OPTIONAL,

dlconnectedTrCHList

SEQUENCE (SIZE (1..maxdlTrCH)) OF SEQUENCE {




trChId






TransportChannelIdentity,




trChType





SS_DL_TransportChannelType,




dlConnectedLogicalChList

ConnectThroughLogChList}
OPTIONAL
}




	ASN.1 Type Definition

	Type Name
	ConnectThroughLogChList

	Comment
	

	Type Definition

	SEQUENCE
{



logicalChannelIdentity


LogicalChannelIdentity,




logicalChannelType



LogicalChannelType,




rB_Identity





INTEGER

{-31..32},



cn-DomainIdentity



CN-DomainIdentity
OPTIONAL

}



Requirements on SS

1. The new ASP CMAC_d_Config_REQ/CNF is proposed for a separate configuration of MAC-d from the cell configuration.

2. Locate a C/T Mux in each MAC-c/sh for DCCH/DTCH.

3. When connecting MAC-d with MAC-c/sh of a particular cell, the logical channels assigned with the same logical channel Id in MAC-d and in MAC-c/sh shall be connected through in the SS.

4. For the multiple paths the same downlink data stream shall be fed to the downlink DCHs with the same DCH Id of the different cells in the SS.

5. If set to -1, the cellId in the ASP definition shall be understood that the emulation (MAC-d or RLC) entities do not belong to any particular cells.

No requirements are identified in the SS for:

1. Uplink diversity in the soft HO, 

2. Flow control between MAC-d and MAC-c/sh.

