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Introduction

This paper brings more elements to add to the section of the TR or the new TR on the subject of RAB QoS negotiation over Iu during an active session. The proposals discussed here are similar to the current configuration change used in GSM for Circuit Switched Data over the A interface (using the BSSMAP protocol).

Discussion

Change in the radio environment can lead the UTRAN not to be able to provide the previously agreed upon QoS. In this situation, the UTRAN has to downgrade the RAB, otherwise the session would have to be dropped. This is the reason for introducting this new ability for the RNC to initiate a change of QoS during an active session.

Therefore it is useful to provide the RNC with a message to modify the existing PDP context, just like the messages that exist in R99 between the UE, the SGSN and the GGSN. For these other interfaces, the modify messages inform the various nodes of the requested QoS so that a negotiated QoS can be established.

It is proposed that this new modify message coming from the RNC is a bit different from the ones currently existing in R99 between the UE, SGSN and GGSN where they indicate that the modification is required, or desirable. From the RNC it is proposed that the modify message indicates more of a necessity. Actually, it probably makes sense to use this message as an information reflecting a fact, i.e. the UTRAN has downgraded this particular RAB.

This information is needed by the SGSN for e.g. billing.

To avoid a lot of signalling, it is proposed to only indicate that a RAB has been modified when a certain tolerance factor has been met (e.g. the bit rate has changed by more than 10%).

As a reference, the BSSMAP model used in GSM for Circuit Switched Data provides a similar mechanism. That is, the BSS can indicate to the MSC that the channel rate has changed using the HANDOVER PERFORMED message:

HANDOVER PERFORMED

This message is sent from the BSS to the MSC in order to indicate that the BSS has performed an internal handover.

The cell identifier and (if required for O and M reasons) optionally the new channel identity is included.

The message is sent via the BSSAP SCCP connection associated with the dedicated resource(s).

	 INFORMATION ELEMENT 
	REFERENCE
	DIRECTION
	TYPE
	LEN

	
	
	
	
	

	 Message Type
	 3.2.2.1 
	 BSS-MSC 
	 M
	 1 

	 
	 
	 
	
	 

	 Cause 
	 3.2.2.5 
	 BSS-MSC 
	 M
	 3-4 

	 
	 
	 
	
	 

	 Cell Identifier 
	 3.2.2.17
	 BSS-MSC 
	 M
	3-10 

	 
	 
	 
	
	 

	 Chosen Channel
	 3.2.2.33
	 BSS-MSC 
	 O (1) 
	 2 

	 
	 
	 
	
	 

	 Chosen Encryption Algorithm
	 3.2.2.44
	 BSS-MSC 
	 O (2)
	 2 

	
	
	
	
	

	 Speech Version (Chosen)
	 3.2.2.51
	 BSS-MSC 
	 O (3)
	 2 

	
	
	
	
	

	 LSA Identifier
	 3.2.2.15
	 BSS-MSC
	 O (4)
	5


1
Included at least when the channel rate/type has changed during the handover.

2
Included at least when the encryption algorithm has been changed by the BSS.

3
Included at least when the speech version has been changed by the BSS.

4
Shall be included if current LSA in the new serving cell has been identified (see GSM 03.73). Not included means that there is no current LSA in the new serving cell.

UTRAN Initiated RAB Renegotiation/Reconfiguration Procedure

The proposed procedure introduces one new message to the Iu interface:

· RAB Modify Indication (new message)

This message is used to enable the RNC to reconfigure the RAB, as follows:

1. RNC determines need to modify RAB(s).

2. RNC formats and sends the RAB Modify Indication message to the SGSN indicating which RABs had to be modified. The corresponding ‘RAB parameters’ IE lists the new RAB parameter values the RNC has allocated.

3. Upon reception of the RAB Modify Request message, the SGSN can only accept the modification, or it can of course decide to release the RAB.

4. The SGSN can indicate the new value to the GGSN and to the UE, using the existing SM and GTP-C modify PDP context messages.

5. RRC messages can also be used to indicate changes in Radio Bearers.

6. Radio Link Reconfiguration procedures can be used to communicate the change to the Node Bs and DRNCs.
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Message Definitions and Contents

The message contents for RAB modify indication would be something like what is proposed in [1] and [2] where the message is called “RAB modify request”. However, it may be worth discussing if all the RAB parameters really need to be included in the message. If only the bit rate is to be negotiated, then it may be more appropriate to only include a bit rate in the modify indication.

Summary and proposal

The RNC being in charge of radio resources, its request to modify the QoS should not be treated in the same way as requests from the UE or the GGSN. Rather, a desire to downgrade resources, coming from the RNC, is a very urgent matter to deal with and should be regarded as a fact if we want to allow the call/session to continue.

The proposal is to include the relevant parts of 2, 3 and 4 into the existing TR (section 7.2) or the new TR created, as shown below.
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Here are the changes to the TR 25.946 section 7.2 as discussed above. If a new TR is created, then this proposal applies to the new TR:

7
Study Areas regarding possible extensions to the WI

7.1 
RAB QoS Negotiation at relocation

If RAB QoS Negotiation shall be possible to do also at relocation needs to be studied more before any proposal to include also this possibility in the Work Item can be made. 

Points that need to be clarified:

· It should be clarified if current RRC provides a capability that can reconfigure the radio resource information for Cell Setup Confirm (for UE not involved relocation) and Physical Channel Reconfiguration (for UE involved relocation). 

· Furthermore, the whole message sequence including NAS messages necessary for the QoS negotiation over Iu must be studied for the Relocation Resource Allocation Procedure. 

· Also it should be clarified if the QoS negotiation during Relocation would affect the timing of user data flowing. For example, upon reception of RELOCATION DETECT message, the CN may switch the user plane from the source RNC to the target RNC. Is it possible for the CN to inform the UE at this time that the QoS has been changed? If it is not possible, then should the timing of user data flow during the relocation be changed?
7.2 RNC initiated RAB QoS Negotiation

7.2.1
General

If the possibility for UTRAN to initiate a RAB QoS Negotiation at any time during an ongoing call shall be seen as part of this Work Item needs to be clarified with TSG RAN before the solution described below can be considered.
A system needs additional messages/procedures to communicate the changes resulting from an UTRAN initiated RAB renegotiation/reconfiguration to the UE and other network elements. These include messages to communicate new RAB parameter values to the UE, new Radio Bearer (RB) parameter values to the UE, Node B, and possibly Drift RNC (DRNC). These messages have already been defined and exist in 3GPP specifications. For example, new RAB parameter values can be sent to the UE by the CN using the PDP Context Modification procedure (refer to [3]). Radio Bearer Reconfiguration procedure is in place for the Serving RNC (SRNC) (SRNC would be the entity initiating UTRAN initiated RAB renegotiation/reconfiguration) to communicate to the UE, changes in RBs resulting from RAB renegotiation/reconfiguration (refer to [4]). The radio link reconfigurations that may be necessitated by RAB renegotiation/reconfiguration can be communicated to involved Node Bs and DRNCs by the SRNC through the Radio Link Reconfiguration procedure (synchronised or unsynchronised) (refer to [5] and [6]).

In general, all supporting messages/procedures needed for proper implementation of UTRAN initiated RAB renegotiation/reconfiguration are already specified by 3GPP, with one small exception. The PDP Context Modification procedure between CN and UE is currently only defined for the PS domain. This concept needs to be expanded to also cover the CS domain.

7.2.2
Solutions studied
7.2.2.1
RNC Initiated RAB Renegotiation with CN and UE
7.2.2.1.1 General procedure
In this proposal the RNC initiates a request for a re-configuration from the CN, which can decide (possibly after having checked with other nodes such as the UE), if the parameters proposed by the RNC are acceptable.

The proposed procedure introduces one new message to the Iu interface, and reuses two messages already defined for RANAP signalling. The three messages over the Iu interface necessary for this procedure are:

RAB Modify Request (new message)

RAB Assignment Request (existing message)

RAB Assignment Response (existing message)

These messages are used in the following procedure steps to perform an UTRAN, or more specifically Radio Network Controller (RNC) initiated RAB renegotiation/reconfiguration:

RNC determines need to modify RAB(s).

RNC formats and sends the RAB Modify Request message to the CN indicating which RABs require modification. The RAB Modify Request message structure is given in section 7.2.2.2.1 and is consistent with the RAB Assignment Request and RAB Assignment Response messages already specified in [1]. In the RAB Modify Request message, the ‘RAB ID’ information element (IE) identifies the RABs for which modifications are requested, and the corresponding ‘RAB parameters’ IE lists the new RAB parameter values the RNC is requesting. (Note: the message structure for RAB Modify Request is similar to the Modify PDP Context Request message used between UE and CN to request modification of an active PDP context. Since the CN can already handle the Modify PDP Context Request message, it may not require much additional work on part of the CN to be able to handle the RAB Modify Request message. Refer to [3] for more details on Modify PDP Context Request message.)

Upon reception of the RAB Modify Request message, the CN determines if the modifications are acceptable and returns the appropriate indication to the RNC in the RAB Assignment Request message. If the CN accepts the RNC suggested RAB modifications, the ‘RAB parameters’ IE under ‘RABs to be setup or modified’ of the RAB Assignment Request message reflects those changes - the RAB parameter values are the same as those sent via the RAB Modify Request message, in that case. If the CN does not accept the RNC suggested RAB modifications, it can indicate the previously agreed upon RAB parameter values or suggest different RAB parameter values in the ‘RAB parameters’ IE under ‘RABs to be setup or modified’ of the RAB Assignment Request message. Alternatively it can instruct the RNC to release the appropriate RABs by identifying those RABs in the ‘RABs to be released’ IE of the RAB Assignment Request message. 

The CN may need to communicate with the UE before accepting a RAB Modify Request (may be even before suggesting a different set of RAB parameter values). This can be done through the PDP Context Modification procedure. If the network initiated PDP Context Modification is acceptable to the UE, the CN may respond to the RNC by completing the ‘RABs to be setup or modified’ IE of the RAB Assignment Request message for the appropriate RABs. If the network initiated PDP Context Modification is not acceptable to the UE, the UE deactivates the PDP context through the UE initiated PDP Context Deactivation procedure. The CN in that case sends a RAB Assignment Request message to the RNC, requesting the RNC to release the corresponding RAB. See [3] for details on PDP Context Modification and PDP Context Deactivation procedures.

Upon reception of the RAB Assignment Request message, the RNC considers the RAB modifications agreed to by the CN. If CN has accepted the RNC proposed RAB modifications, the RNC makes those modifications and indicates to the CN that the appropriate RABs have been modified through the RAB Assignment Response message. The ‘RABs setup or modified’ IE lists the RAB IDs that have been modified. If the CN has not accepted the RNC proposed RAB modifications, and has either suggested different RAB modifications or has repeated the previously agreed upon RAB parameter values, the RNC decides if that is acceptable to it or not. If acceptable, the RNC makes the appropriate RAB modifications, if any, and lists the corresponding RAB IDs in the ‘RABs setup or modified’ IE of the RAB Assignment Response message it sends back to the CN. If the RAB parameter values indicated in the RAB Assignment Request message are not acceptable to the RNC, the RNC sends a RAB Assignment Response message listing the appropriate RAB IDs in the ‘RABs failed to setup or modify’ IE of the message. Lastly, If CN has not accepted the RNC proposed RAB modifications, and has requested RABs to be released through the RAB Assignment Request message, the RNC releases the appropriate RABs and lists the corresponding RAB IDs in the ‘RABs released’ IE of the RAB Assignment Response message it sends to the CN.

Once RAB Assignment Response message is received at the CN for each RAB the RNC wanted to modify through its RAB Modify Request message, the procedure ends.

The following message flow diagram illustrates the sequence of these messages:
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7.2.2.1.2
Message Definitions and Contents

7.2.2.1.2.1
RAB Modify Request

This message is sent by the RNC to the CN to request modification of one or more RABs for the same UE.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RABs  to be modified
	M
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	Uniquely identifies the RAB for a specific CN domain, for a particular UE.
	-
	

	>RAB parameters

	M
	
	9.2.1.3
	Includes all necessary parameters for RABs (both for MSC and SGSN) including QoS.


	-
	


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.


The ‘IE type and reference’ column in the above table, refers to sections in [1].

7.2.2.1.2.2
RAB Assignment Request

Refer to [1] for details of this message.

7.2.2.1.2.3
RAB Assignment Response

Refer to [1] for details of this message.




7.2.2.2 RNC initiated RAB reconfiguration
7.2.2.2.1 General procedure

In this proposal the RNC sends a message notifying the CN that a re-configuration of the RAB has taken place. This is only initiated if a change has occurred with a certain tolerance factor.
The new modify message coming from the RNC reflects a fact, i.e. the UTRAN has downgraded this particular RAB. It is a bit different from the ones currently existing in R99 between the UE, SGSN and GGSN where the modify messages indicate that the modification is required, or desirable.

The proposed procedure introduces one new message to the Iu interface:

· RAB Modify Indication (new message)

This message is used to enable the RNC to reconfigure the RAB, as follows:

7. RNC determines need to modify RAB(s). Note, if the modification is under a certain tolerance factor, the following steps are not necessary. This is to avoid too much signalling in case the RAB changes often.
8. RNC formats and sends the RAB Modify Indication message to the SGSN indicating which RABs had to be modified. The corresponding ‘RAB parameters’ IE lists the new RAB parameter values the RNC has allocated.

9. Upon reception of the RAB Modify Request message, the SGSN can only accept the modification, or it can of course decide to release the RAB.

10. The SGSN can indicate the new value to the GGSN and to the UE, using the existing SM and GTP-C modify PDP context messages. RRC messages can also be used to indicate changes in Radio Bearers. Radio Link Reconfiguration procedures can be used to communicate the change to the Node Bs and DRNCs.
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7.2.2.2.2 Message Definitions and Contents
7.2.2.2.2.1
RAB Modify Indication

This message is sent by the RNC to the CN to indicate that a modification was necessary for one or more RABs for the same UE.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RABs  to be modified
	M
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	Uniquely identifies the RAB for a specific CN domain, for a particular UE.
	-
	

	>RAB parameters

	M
	
	9.2.1.3
	Includes all necessary parameters for RABs (both for MSC and SGSN) including QoS.


	-
	


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.


The ‘IE type and reference’ column in the above table, refers to sections in [1].
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� Note: it is FFS if all the RAB parameters are needed in this message, or only a subset would be enough.





� Note: it is FFS if all the RAB parameters are needed in this message, or only a subset would be enough.





3GPP


_1016877299.doc

