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1 Purpose

There are some remaining open points in the Session Start procedure and some uncertain assumptions taken in the current draft version of the RAB Assignment proposal. Both are discussed here and Nortel opinions and preferences given.
2 Description 

The following assumptions need to be discussed:

1. Is TMGI enough as MBMS service identifier in MBMS RAB setup ?
the question of which identifiers are to be used in the session start was addressed extensively in meeting RAN3#42 through Nortel paper , and it was agreed that TMGI only will be used in the session start:
conclusion of tdoc 824:

“The TMGI of the MBMS Bearer Service is used at step 1 (session start) and step 2 (session start).

The @IP+APN of the MBMS Bearer Service is used at step 1 (UE linking) and step 3 (Register).

Basically the reason was that the full address was needed at UE linking because of the first MBMS service context that sometimes needs to be created before the session start. Provided in UE linking, it is redundant in the session start and not needed (already stored in the context).

This was agreed as mentioned in the RAN3#42 report copied below.

R3-040824
MBMS Optimisation (Nortel),appr.

discussion:

conclusion: agreed

Conclusion of item 1: TMGI only needed in MBMS RAB Assignment.
2. Need of an Iu Signalling Identifier in RAB setup ?
The Iu signalling connection identifier is useful in Ranap for the Reset Resource procedure because it allows to release hundreds of Iu connections associated to hundreds of UE at the same time e.g. typically in case of card failure. 
For MBMS, one Iu connection is associated with one service over the Iu-PS and it can be reasonably assumed that there will not be tens of such MBMS Iu connections simultaneously (at least due to the corresponding radio resource usage).

Consequently, if all MBMS Iu connections must be removed at a time, this can be one after the other. Since one Iu connection is associated with one RAB, a RAB Assignment request- RAB to release will allow to tear down these individual Iu connections one after the other.
 Conclusion of item2 : Iu signalling connection identifier could be skipped.
3. Need of a RAB-id in RAB setup ?
As mentioned in RAN3#42, the TMGI uniquely identifies the MBMS Bearer service and globally. Since MBMS RABs are managed independently from dedicated RABs, there is no possible confusion and adding RAB id only adds complexity by simply adding the risk than this RABid happens to be in redundancy with a UE dedicated RABid.
Conclusion of item 3: RAB Id can be removed. One should make MBMS implementation as simple as possible.
4. Need of transport layer address in RAB setup ?
The transport layer address of the SGSN is not needed for sending the data downwards, only the RNC address is needed.
The only messages that can go upwards would be a GTP-U signalling message.

Looking at TS29060, it could be an Echo Response answering an echo request, Error indication or supported extension header notification. They are all not specific to a GTP tunnel and do not require the Iu transport association.

Echo Request, Response

According to 29060, the echo request is not mandatory: “Echo Request messages may be sent for each path in use” and also “when and how often an Echo Request message may be sent is implementation specific” but answering an echo request is mandatory: RNC shall be prepared to receive an Echo Request at any time and it shall reply with an Echo Response.

Therefore the assumption can be taken for MBMS that the SGSN will watch the keep alive and RNC will answer. The answer Echo response simply uses mirroring addresses of the Echo Request. 
See TS29060: “The IP Destination Address shall be copied from the IP Source Address of the GTP request message to which this RNC is replying”. Same for Udp port.
Error indication

The RNC would send an error indication message to the SGSN only if it receives a G-PDU which would correspond to no active PDP context or RAB. In that case, as per TS29060, it is specified that: “the information element Tunnel Endpoint Identifier Data I shall be the TEID fetched from the G-PDU that triggered this procedure”, and also that “the information element GSN Address shall be the destination address (e.g. destination IP address) fetched from the original user data message that triggered this procedure”.
Since it is fetched it doesn’t need to be known in advance.

Supported extension header notification

The Extension Header field is used to enable future extensions of the GTP header defined in 29060 without the need to use another version number.

The “Supported extension header notification”  message could be sent by RNC only in case it is required to interpret a mandatory Extension Header but the RNC was not yet upgraded to support that extension header.

Alternatively, it could be decided for MBMS that in case a new extension of the GTP header becomes necessary, this is implemented by using new versions numbers and not by using the extension header mechanism.

Conclusion of item 4: The real need for the RNC to send uplink GTP-U signalling messages is the Echo Response and the Error Indication which do not require the transport layer address to be known in advance.
5. List of parameters in MBMS modification ?
The only modification targeted for release 6 is an update of the list of idle RAs.
This corresponds therefore to an existing RAB. Since one RAB is associated to only one Iu connection, the modification message received over that Iu connection unambiguously identifies the RAB concerned by the modification. Therefore, only the modified parameter is enough in the message: in R6 this is the RA List of idle UEs.

Conclusion of item 5: include only the RA List of idle UEs in the RAB Modification Request.
6. Conditions to create the MBMS Service Context in the RNC ?
It is shown in Nortel paper tdoc R3-041101 provided at this meeting that the RNC must be mandated to create the MBMS Service context unconditionally when it receives the session start (and not wait later).
Conclusion of item 6: RNC is always mandated to create the MBMS Service Context.
7. Immediate or delayed Iu bearer setup ?
In the current daft CR it is proposed to setup the Iu bearer:
if at least one of the following two conditions is fulfilled:

-
the RNC controls at least one cell contained in the indicated MBMS service area and, if the RA List of Idle Mode UEs IE is included in MBMS RAB ASSIGNMENT REQUEST message, at least one RNC´s RA is contained in this list,
-
the RNC serves UEs consuming radio resources from cells contained in the indicated MBMS Service Area

in the other case, it is allowed to not setup the Iu bearer immediately and wait until:

the RNC may decide to wait for either an update of the RA List of Idle Mode UEs or a UE linking.

However, for the second case (UE linking) as already explained in the point 6 above, the RNC has no assurance to receive in some scenario a subsequent RAB Assignment Request (session start) to set up the Iu bearer.
And for the first case, the RNC newly concerned by an update should indeed receive a new RAB Assignment Request but as commented during several meetings, this complicates a lot the MBMS behaviour. At this stage 3 stage, decision could be eventually made to remove this delayed Iu bearer option and always make immediate Iu bearer setup. 

Conclusion of item 7: It is proposed for simplification (again) to only specify the immediate Iu bearer setup and remove the option of delayed Iu bearer setup.
8. Priority considered within MBMS RABs or over all RABs ?
An operator should be capable to operate the prioritisation with flexibility. Therefore Nortel preference would be that the priority level applied to an MBMS RAB is used possibly as comparison over all other RABs and not only with other MBMS RABs. 
Conclusion of item 8: Preference for a wide flexibility.

9. Pre-emption considered within MBMS or over all RABs ?
An operator should be capable to operate the pre-emtion with flexibility. Therefore Nortel preference would be that the pre-emption applied to an MBMS RAB is used possibly as comparison over all other RABs and not only with other MBMS RABs.

Conclusion of item 9: preference for a wide flexibility.

3 Specification Proposal
As an example, it is shown below the result from the simplifications elaborated above:
8.x1
MBMS RAB Assignment

8.x1.1
General

The purpose of the MBMS RAB Assignment procedure is to establish a MBMS RAB and/or to enable modifications or releases of an already established MBMS RAB.
The procedure uses connection oriented signalling.

8.x1.2
Successful Operation
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Figure f1: MBMS RAB Assignment procedure. Successful operation.

The CN initiates the procedure by sending a MBMS RAB ASSIGNMENT REQUEST message.

The MBMS RAB ASSIGNMENT REQUEST message may assign to the RNC one of the following actions, as indicated by the MBMS RAB Assignment Type IE:

- establish a new MBMS RAB and MBMS Iu signalling connection due to MBMS session start,

- update the list of RAs for the MBMS bearer service, the Iu connection is used for,
- release the MBMS RAB and MBMS Iu signalling connection due to MBMS session stop.

- release all MBMS resources due to CN MBMS de-registration. 

When the MBMS RAB Assignment Type IE is set to “establish”, the MBMS RAB ASSIGNMENT REQUEST message shall contain:

-
TMGI;

-
MBMS Bearer Service Type;

-
RAB parameters (including e.g. Allocation/Retention Priority);

-
PDP Type Information;

-
MBMS Session Duration, if available;

-
MBMS Service Area;

-
RA List of Idle Mode UEs, if available;

-
Global CN-ID IE, only when the MBMS RAB ASSIGNMENT REQUEST message is sent from a CN node towards an RNC for which the sending CN node is not the default CN node; it shall, if included, be stored by the RNC. If the Global CN-ID IE is not included, the MBMS RAB ASSIGNMENT REQUEST message shall be considered as coming from the default CN node.
At reception of the MBMS RAB ASSIGNMENT REQUEST message with the MBMS RAB Assignment Type IE is set to “establish”, the RNC shall:

· create the MBMS Bearer service context if not existing, and shall store, if not already, and remember the TMGI IE as part of and for the duration of MBMS service context. The TMGI IE contains the TMGI identifier which uniquely identifies the MBMS bearer service;

· establish the MBMS RAB and Iu signalling connection and report this successful outcome immediately to the CN in the RAB Assignment Response message cause: “Successful MBMS RAB Assignment”.

When the MBMS RAB Assignment Type IE is set to “modification”, the MBMS RAB ASSIGNMENT REQUEST message shall contain:

· RA List of Idle Mode UEs;

Upon reception of the MBMS RAB ASSIGNMENT REQUEST message with the MBMS RAB Assignment Type IE set to “modification”, the RNC shall report the successful outcome immediately to the CN in the RAB Assignment Response message cause: “Successful MBMS RAB Assignment”. The RNC may then modify the use of radio resources based on the newly received list of impacted RAs. 
The allocation of requested resources shall be made according to the values of the Allocation/Retention Priority IE (priority level, pre-emption indicators) and the resource situation as follows:

-
The RNC shall consider the priority level of the requested MBMS RAB, when deciding on the resource allocation wrt other requests. 

-
The queuing is not allowed for MBMS RAB. .
-
The priority levels and the pre-emption indicators may (singularly or in combination) be used to determine whether the MBMS RAB assignment has to be performed unconditionally and immediately. If the requested MBMS RAB is marked as "may trigger pre-emption" and the resource situation requires so, the RNC may trigger the pre-emption procedure which may then cause the forced release of a lower priority RAB which is marked as "pre-emptable". Whilst the process and the extent of the pre-emption procedure is operator-dependent, the pre-emption indicators, if given in the MBMS RAB ASSIGNMENT REQUEST message, shall be treated as follows:

1.
If the Pre-emption Capability IE is set to "may trigger pre-emption", then this allocation request may trigger the pre-emption procedure. UTRAN shall only pre‑empt RABs with lower priority, in ascending order of priority.
2.
If the Pre-emption Capability IE is set to "shall not trigger pre-emption", then this allocation request shall not trigger the pre-emption procedure.

3.
If the Pre-emption Vulnerability IE is set to "pre-emptable", then this connection shall be included in the pre-emption process.

4.
If the Pre-emption Vulnerability IE is set to "not pre-emptable", then this connection shall not be included in the pre-emption process.

5.
If the Priority Level IE is set to "no priority" the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values "shall not trigger pre-emption" and "not pre-emptable" shall prevail.
-
If the Allocation/Retention Priority IE is not given in the MBMS RAB ASSIGNMENT REQUEST message, the allocation request shall not trigger the pre-emption process and the connection may be pre-empted and considered to have the value "lowest" as priority level. Moreover, queuing shall not be allowed.

The UTRAN shall use the PDP Type Information IE to configure any compression algorithms.
Upon reception of the MBMS RAB ASSIGNMENT REQUEST message with the MBMS RAB Assignment Type IE set to “release”, the RNC shall release all allocated resources for the MBMS RAB, including the MBMS Iu signalling connection used for this MBMS RAB. 

Upon reception of the MBMS RAB ASSIGNMENT REQUEST message with the MBMS RAB Assignment Type IE set to “de-register”, the RNC shall remove all associated MBMS service context(s) and release all allocated MBMS resources for the MBMS bearer service, including the MBMS RAB and the MBMS Iu signalling connection used for this MBMS RAB.

When the MBMS RAB assignment Request is successfully executed, the UTRAN shall report it to the CN in the MBMS RAB ASSIGNMENT RESPONSE message.

In case of release of the MBMS RAB, the RNC does not need to wait for the release of UTRAN radio resources or for the transport network layer signalling to be completed before returning the MBMS RAB ASSIGNMENT RESPONSE message. 

In case of successful release of the MBMS RAB, after the MBMS RAB ASSIGNMENT RESPONSE message has been sent, the RNC shall ignore any further received RANAP connection-oriented messages on this particular connection.

In case of successful MBMS RAB establishment, the RNC shall include the Transport Layer Address IE and the Iu Transport Association IE in the MBMS RAB ASSIGNMENT RESPONSE message. 
Transmission and reception of a MBMS RAB ASSIGNMENT RESPONSE message terminates the procedure in the UTRAN and in the CN respectively.

8.x1.3
Unsuccessful Operation
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Figure f2: MBMS RAB Assignment procedure. Unsuccessful operation.

When UTRAN reports unsuccessful execution of the MBMS RAB Assignment, the cause value should be precise enough to enable the core network to know the reason for unsuccessful establishment/modification/release. Typical cause values are FFS.
Possible existing ones are: "Requested Traffic Class not Available", "Invalid RAB Parameters Value", "Requested Maximum Bit Rate not Available", "Requested Guaranteed Bit Rate not Available", "Requested Transfer Delay not Achievable", "Invalid RAB Parameters Combination", "Condition Violation for SDU Parameters", "Condition Violation for Traffic Handling Priority", "Condition Violation for Guaranteed Bit Rate", "Iu Transport Connection Failed to Establish", "No Resource Available".add traffic class not available.
New possible cause values could be: "Superseded due to NNSF".
Transmission and reception of a MBMS RAB ASSIGNMENT FAILURE message terminates the procedure in the UTRAN and in the CN respectively.

8.x1.4
Abnormal Conditions

If, for a MBMS RAB requested to be set up, the PDP Type Information IE is not present, the RNC shall continue with the procedure.

If NNSF is active, the RNC may receive from several CN nodes for a certain MBMS bearer service the MBMS RAB ASSIGNMENT REQUEST message with the MBMS RAB Assignment Type IE set to “establish”. In this case the RNC shall execute only one MBMS RAB Assignment and shall inform the other CN nodes accordingly i.e. with MBMS RAB ASSIGNMENT FAILURE message and cause value "Superseded due to NNSF" to all the CN nodes except the one towards which the RNC confirms the successful MBMS RAB assignment with MBMS RAB ASSIGNMENT RESPONSE message.
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