TSG-RAN Working Group 3 meeting#9 
TSGR3#9(99)i42

Paris, France, 06th - 10th December 1999 


Agenda Item:

15.1 & 16.1

Source: 

Siemens 

Title: 

TDD Hard Handover

Document for:

Approval
Introduction

In TDD Hard Handover on UTRAN side (Iub and Iur interfaces) is supported by the two procedures Radio Link Setup and Radio Link Addition. Which one of the two procedure is used depends on whether a Context for the UE already exist or not in the involved nodes (RNC and/or Node B). 

The procedures used on Iub and Iur for the different handover types are summarised in the following table.

Handover Type
Procedure on Iub
Procedure on Iur (if SRNC(DRNC)

Intra Node B Handover
Radio Link Addition
Radio Link Addition

Inter Node B / Intra RNC Handover
Radio Link Setup
Radio Link Addition

Inter RNC Handover
Radio Link Setup
Radio Link Setup

Note that in case of  Inter Node B / Intra RNC Handover the old transport bearer on Iur may be reused, while in case of Intra Node B Handover both the old transport bearers on Iub and Iur may be reused.

The different handover types may be performed in two different ways.

1. After that the new RL is established, DL User Frames are transmitted  on both RLs until the old radio link is deleted. This means that for a certain period of time both radio links are active in DL. Only after the UE has switched from the old radio link to the new one, the old RL is deleted.

In this case a splitting/selection function shall be present in the SRNC and optionally in the DRNC and Node B (it’s needed in the Node B if Transport Bearer reused on Iub is wished, and in the DRNC if Transport Bearer reused on Iur is wished). This function shall duplicate DL User Frames on the two radio links (splitting) and detect the switch in the UL (selection).

2. After that the new RL is established, User Frames are switched from the old RL to the new RL. The switch shall occur simultaneously at UE and UTRAN side. After the switch has been performed, the old radio link has to  be deleted. 

In this case the switch in the SRNC and the UE is synchronised by means of RRC protocol. On UTRAN side, while it is enough to switch from the old RL to the new RL in the SRNC if the RLs use separate Transport Bearers up to the SRNC, it is necessary to adopt a synchronised switch (in the DRNC or in the node B) in case the old transport bearers on Iur and/or Iub are reused. In fact it is impossible to perform the switch either in the DRNC or in the Node B (reusing the old Transport Bearer on Iur and/or Iub) if the DRNC or the Node B are not told at what time to perform the switch. For this reason it is necessary to introduce a RL Activation CFN in the Radio Link Addition.

It is proposed that the standard allows both options. The first one is already supported by the current procedures, while for the second one the CFN shall be introduced in NBAP and RNSAP Radio Link Addition procedures as optional parameter (see contributions [1] and [2]).

In the following, the description of these procedures is modified in order to support this new functionality.

1 NBAP RADIO LINK ADDITION

1.1.1.1 General

This procedure is used for establishing the necessary resources in the Node B for one or more additional RLs towards a UE when there is already a Node B communication context for this UE in the Node B. 

1.1.1.2 Successfull operation
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Figure x: RL Addition procedure: Succesful case
The procedure is initiated with a RADIO LINK ADDITION REQUEST message sent from the CRNC to the Node B. 

Upon reception, the Node B shall reserve the necessary resources and configure the new RL(s) according to the parameters given in the message. Unless specified below, the meaning of parameters is specified in other specifications. 

The Diversity Control Field IE indicates for each RL whether the Node B shall combine the new RL with existing RL(s) or not. In TDD this parameter is used to indicated whether the new RL shall reuse the same Transport Bearer of the old RL. If the Diversity Control Field IE indicates “may be combined with already existing RLs”, then Node B shall decide for any of the alternatives.
In TDD if the RADIO LINK ADDITION REQUEST message includes the CFN IE, the Node B shall switch the transmission from the  old RL to the new RL starting from the given CFN.
If the RADIO LINK ADDITION REQUEST message includes the Initial DL Transmission Power IE, the Node B shall apply the given power to the transmission on each DL Channelisation Code of the RL when starting transmission. If no Initial DL Transmission power IE is included, the Node B shall use any transmission power level currently used on already existing RL’s for this UE.

If the RADIO LINK ADDITION REQUEST message includes the Maximum DL power IE, the Node B shall store this value and never transmit with a higher power on any DL Channelisation Code of the RL. If no Maximum DL power IE is included, any Maximum DL power stored for already existing RLs for this UE shall be applied.

If the RADIO LINK ADDITION REQUEST message includes the Minimum DL power IE, the Node B shall store this value and never transmit with a lower power on any DL Channelisation Code of the RL. If no Minimum DL power IE is included, any Minimum DL power stored for already existing RLs for this UE shall be applied.

If the RADIO LINK ADDITION REQUEST message contains an SSDT Cell Identity IE the Node B may activate SSDT for the concerned new RL , with the indicated cell identity used for that RL.

If all requested RLs are succesfully added, the Node B shall respond with a RADIO LINK ADDITION RESPONSE message. 

In the case of combining an RL with existing RL(s) the Node B shall indicate in the RADIO LINK ADDITION RESPONSE message with the Diverstiy Indication that the RL is combined. In this case the Reference RL ID shall be included to indicate one of the existing RLs that the new RL is combined with. 

In the case of not combining an RL with existing RL(s), the Node B shall indicate in the RADIO LINK ADDITION RESPONSE message with the Diversity Indication that no combining is done. In this case the Node B shall include both the Transport Layer Address and the binding ID for the transport bearer to be established for each DCH of the RL in the RADIO LINK ADDITION RESPONSE message. 

In case of coordinated DCH, the binding ID and the transport address shall be included for only one of the co-ordinated DCHs.

Irrespective of SSDT activation, the Node B shall  include in the RADIO LINK ADDITION RESPONSE message an indication concerning the capability to support SSDT on this RL. Only if the RADIO LINK ADDITION REQUEST message requested SSDT activation and the RADIO LINK ADDITION RESPONSE message indicates that the SSDT capability is supported for this RL, SSDT is activated in the Node B.

After sending of the RADIO LINK ADDITION RESPONSE message the Node B shall continuously attempt to obtain UL synchronisation and start reception on the new RL. The Node B shall start transmission on the new RL after synchronisation is achieved in the Iub userplane as specified in 25.427.

2 RNSAP RADIO LINK ADDITION

2.1.1.1 General

This procedure is used for establishing the necessary resources in the DRNS for one or more additional RLs towards a UE when there is already at least one RL established to the concerning UE via this DRNS. 

2.1.1.2 Successful operation
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Figure x: RL Addition procedure: Succesful case
The procedure is initiated with a RADIO LINK ADDITION REQUEST message sent from the SRNC to the DRNC.

Upon reception, the DRNS shall reserve the necessary resources and configure the new RL(s) according to the parameters given in the message. Unless specified below, the meaning of parameters is specified in other specifications. 

The Diversity Control Field indicates for each RL whether the DRNS shall combine the new RL with existing RL(s) or not on the Iur. In TDD this parameter is used to indicated whether the new RL shall reuse the same Transport Bearer of the old RL. If the Diversity Control Field indicates “may be combined with already existing RLs”, then the DRNS shall decide for any of the alternatives.
In TDD if the RADIO LINK ADDITION REQUEST message includes the CFN IE, the DRNC shall switch the transmission from the  old RL to the new RL starting from the given CFN.
If the Primary CCPCH Ec/Io IE measured by the UE is included in the RADIO LINK ADDITION REQUEST message  the DRNS shall use this in the calculation of the Initial DL TX Power. If the Primary CCPCH Ec/Io IE is not present, the DRNS sets the Initial DL TX Power accordingly to the power used by the existing RLs. 

The DRNS shall use the provided UL Eb/N0 target value as the current target for the innerloop power control.

If the RADIO LINK ADDITION REQUEST message contains an SSDT Cell Identity IE, SSDT may be activated for the concerned new RL , with the indicated cell idenity used for that RL.

The DRNS shall activate any feedback mode diversity according to the received settings.

If all requested RL’s are succesfully added, the DRNC shall respond with a RADIO LINK ADDITION RESPONSE MESSAGE. 

In the case of combining an RL with existing RL(s) the DRNC shall indicate in the RADIO LINK ADDITION RESPONSE MESSAGE with the Diversity Indication that the RL is combined. In this case the Reference RL ID shall be included to indicate one of the existing RLs that the new RL is combined with. 

In the case of not combining an RL with existing RL(s), the DRNC shall indicate in the RADIO LINK ADDITION RESPONSE message with the Diversity Indication that no combining is done. In this case the DRNC shall include both the Transport Layer Address and the binding ID for the transport bearer to be established for each DCH of the RL in the RADIO LINK ADDITION RESPONSE message. 

In case of coordinated DCH, the binding ID and the transport address shall be included for only one of the co-ordinated DCHs.

Irrespective of SSDT activation, the DRNS shall  include in the RADIO LINK ADDITION RESPONSE message an indication concerning the capability to support SSDT on this RL. Only if the RADIO LINK ADDITION REQUEST message requested SSDT activation and the RADIO LINK ADDITION RESPONSE message indicates that the SSDT capability is supported for this RL, SSDT is activated in the DRNS.

For any cell neighbouring of a cell in which a RL was added, the DRNC shall provide in the RADIO LINK ADDITION RESPONSE message the UTRAN Cell Identifier (UC-Id), the frequency number, the primary scrambling code and the node identification of CN  nodes connected to the RNC controlling the neighbouring cell if the neighbouring cell is not controlled by the DRNC. In addition, if the information is available, the DRNC shall also provide the CPICH power level and Frame offset of the neighbouring cell.

The DRNC shall also provide the configured uplink Max Eb/N0 and UL Min Eb/N0 for every new RL to the SRNC in the RADIO LINK ADDITION RESPONSE MESSAGE. These values are taken into consideration by DRNS admission control and shall be used by the SRNC as limits for the UL innerloop power control target.

The DRNC shall also provide the selected scrambling- and channelisation codes of the new RL’s in order to enable the SRNC to inform the UE about the selected codes.

After sending of the RADIO LINK ADDITION RESPONSE message the DRNS shall continuously attempt to obtain UL synchronisation and start reception on the new RL. The DRNS shall start transmission on the new RL after synchronisation is achieved in the Iur userplane as specified in 25.427.
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