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1 Introduction

This contribution addresses a problem in the current Iur specifications. The problem is that there is a mismatch between the RRC and RNSAP specifications that makes switching from Cell_DCH to Cell_FACH state impossible (under certain conditions). 

2 Outline of WG3 and WG2 Assumptions

2.1 General

This chapter outlines the assumptions in WG2 on Uu behaviour and the WG3 assumptions on Iur behaviour.

2.2 UEs in Cell_FACH State

The WG2 assumption is that a UE in Cell_FACH state is expected to perform a Cell Update every time the UE enters a new cell (and possibly also periodically even without cell change). 

The WG3 assumption is that the first contact with a UE in Cell_FACH state in a DRNC is to receive an RRC Cell Update message
 on the CCCH with an SRNC-ID (part of U-RNTI) indicating another RNC as SRNC. This triggers the RNSAP Uplink Signalling Transfer procedure. 

The current WG2 and WG3 assumptions on UEs in Cell_FACH state are thus in line.
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2.3 Cell_FACH to Cell_DCH State

The WG2 assumption on switching from Cell_FACH to Cell_DCH state is that it is done with the RRC Physical Channel Reconfiguration procedure, where the UE is provided with the new physical layer configuration
.

The above-described WG2 assumption works well with the WG3 assumption that the dedicated resources are allocated by the RL Setup procedure, providing all the necessary information to provide the UE with a physical layer “description”. 

The resulting sequence is the following:
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2.4 Switching from Cell_DCH to Cell_FACH State

The WG2 assumption on switching from Cell_DCH to Cell_FACH state is that it is done with the RRC Physical Channel Reconfiguration procedure, where the UE is provided with the new physical layer configuration2.

The WG3 assumption is that the first contact with a UE in Cell_FACH state in a DRNC is to receive an RRC Cell Update message1 on the CCCH with an SRNC-ID (part of U-RNTI) indicating another RNC as SRNC. This triggers the RNSAP Uplink Signalling Transfer procedure. WG3 has assumed that this is the case also when switching to Cell_FACH state.

The above-described WG2 and WG3 assumptions do not work perfectly together. The reasons are that:

a. the RRC Physical Channel Reconfiguration message requires a C-RNTI and optionally also information related to the RACH and FACH to be used. However, there is no RNSAP procedure that can be used by the SRNC to allocate the C-RNTI and the information related to the RACH and FACH to be used.

b. the RRC Physical Channel Reconfiguration Complete message
 is sent on the DCCH (mapped to the RACH). However, there is no RACH/FACH User Plane connection established for this UE between the SRNC and the DRNC. The DRNC would thus not know where the received message (RACH user data) should be sent.

Further more, if the SRNC would still use the RRC Physical Channel Reconfiguration procedure ordering the UE to switch to Cell_FACH state there would be no C-RNTI provided to the UE. The UE behaviour in this situation is undefined in the current RRC Specification. However, according to our WG2 delegates, the UE would have to initiate a Cell Update in order to get a valid C-RNTI for the cell before completing the RRC Physical Channel Reconfiguration procedure.

This results in the following sequence:
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Note 1.


Note 1.  This decision in the UE is as mentioned above based on an assumption on how the UE would have to retrieve a new C-RNTI. This is not specified clearly in the RRC Specification.

Please note that the above sequence assumes that there is no physical configuration (info on the RACH and/or FACH to be used)
. However, if the DRNC in step 5 decides to allocate and provide a new Secondary CCPCH this would have to be provide by the SRNC to the UE in step 7. If the UE receives a physical configuration while being busy with a Physical Channel Reconfiguration the UE shall respond with a RRC Status message with the cause “Message not compatible with Receiver State”, see ref. 2 chapter 8.2.6.12. 

This would mean that the UE still has no C-RNTI and can thus not send any message on the DCCH
. It is currently unclear what the UE would do. Try to retrieve a C-RNTI again by the Cell Update procedure? This may eventually end up by the UE switching to idle state.

As can be seen above, nested procedures may be quite difficult in the UE. WG2 normally tries to avoid nested procedures since it often gives complicated error cases. 

3 Problem

The situation where the Physical Channel Reconfiguration message indicates switch to Cell_FACH state and does not include a C-RNTI is not supported by the current RRC Specification. This means that the resulting sequence described in chapter 2.4 above is not supported by the current specifications. Further more, there would still be problems if the DRNC allocates e.g. a new Secondary CCPCH and provides this to the SRNC. The current specifications are thus incomplete.

4 Solution

The solution outlined below does not require any changes to the RRC specification (or any other specification).

The solution to the problem is to provide the SRNC with a possibility to:

a. allocate a C-RNTI for the cell where the UE shall be on common transport channels

b. get information on which common transport channel resources to be used (if other than would be selected by the UE from the broadcast information in the cell)

c. establish a transport bearer (if necessary) and thus a User Plane connection on Iur.

This can be done by enhancing the current RNSAP Common Transport Channel Initialisation procedure in the following way:

i. add a C-ID to the request message (optional IE)

ii. add a C-RNTI to the response message (optional IE)

iii. add an information group for RACH info to the response message (optional IE group)

iv. add an information group for Primary CPICH info to the response message (optional IE group) [FDD message only]

v. make the current IE group “FACH coupled to the RACH” optional instead of mandatory.

The intended use of the above changes are the following:

In the “Channel Switching scenario” the SRNC needs to get the C-RNTI together with the Primary CPICH Information [FDD] to be able to indicate to the UE a new C-RNTI and which cell it is valid in (given by the Primary Scrambling Code). The SRNC also needs to get either:

a. information in the RACH and/or FACH to be used (if the DRNC selects RACH and/or FACH in a different way than the UE would do based on broadcast information) including User Plane flow control information for the Iur FACH FP.

b. User Plane flow control information for the FACH (Secondary CCPCH) that the UE selects if no Secondary CCPCH information is provide to the UE in the RRC Physical Channel Reconfiguration message

In the “Cell Update scenario” the SRNC does not require a C-RNTI. However, the SRNC needs to get either (included in the current RNSAP specification):

a. information in the RACH and/or FACH to be used (if the DRNC selects RACH and/or FACH in a different way than the UE would do based on broadcast information) including User Plane flow control information for the Iur FACH FP.

b. User Plane flow control information for the FACH (Secondary CCPCH) that the UE selects if no Secondary CCPCH information is provide to the UE in the RRC Physical Channel Reconfiguration message

In the “Cell Update scenario” the DRNC knows which cell the UE is located in since the DRNC received the RRC Cell Update message in that cell. In the “Channel Switching scenario” on the other hand the DRNC does not know which cell the SRNC wants to “put” the UE in. In the latter case the SRNC would thus have to provide the C-ID of the desired cell to the DRNC.

If receiving the C-ID the DRNC shall allocate a C-RNTI and provide it together with the Primary CPICH information to the SRNC. Further more, if the DRNC would like to select another RACH and/or FACH than the UE would select based on the broadcast information the DRNC also provides information on the DRNC Selected RACH and/or FACH (alt. a). If the DRNC does not select any FACH the DRNC shall provide the user plane flow control information (alt. b).

The above solution would result in the following sequence:
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5 Proposal

The solution outlined above is included in ref. 3. It is proposed to include the changes in ref. 3 in the RNSAP specification in order to ensure that there is a standardised solution to switching from Cell_DCH to Cell_FACH state available over Iur.
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� The actual assumption is that the DRNC receives an RRC message on the CCCH. Such a message will always include the U-RNTI as part of the RRC message.


� This could also be performed by the Transport Channel Reconfiguration procedure, e.g. if some of the transport channel parameters needs to be modified. It could also be performed by the Radio Bearer Reconfiguration procedure, e.g. if a new Radio Bearer needs to be added (e.g. due to a new RAB is being requested from UTRAN).


� This message is sent by the UE in response to the Physical Channel reconfiguration message from the SRNC.


� In the sequence this can be seen by the UE responding to the SRNC with the RNTI Reallocation Complete message in step 8.


� Requiring the C-RNTI in the MAC header.


� The UE may have an active set including more than one cell in the DRNC prior to the channel switching.
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