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Introduction

QoS negotiation is not required in light of present SA2 working assumption and in MBMS TS (V1.1.0) it says “QoS value negotiation between UMTS network elements is not required.” When allowing for service efficiency and characteristic it is reasonable to constitute such a rule about network element behavior regarding QoS. But side-effect of this assumption seems to permit only one QoS per MBMS service and as a result of such assumption it can be easily predicted that some network element (such as RNC) has to abandon MBMS service when it’s not able to meet the QoS requirement as also described in TS as “This imply that some branches may not be established if QoS requirement cannot be accepted by the concerned network node.” 

Therefore our working assumption about QoS seems to be making a balance at the cost of providing only one QoS per MBMS service and disabling MBMS service in some nodes when they could not support the QoS named by BM-SC (or some other node that can provision service attributes). Anyway this paper is not going back to discussion on QoS negotiation since QoS negotiation per node leads to a variety of unexpected QoSs which would bitterly complicate the architecture. Here we are proposing a much simpler way to overcome the defects brought by current assumption of QoS at present. 
Discussion 

QoS is indeed a sensitive topic when we look back at the fate of one contribution (Ref[1]), which people rejected quickly without going through. In fact some points in this paper were also addressed in an old paper (ref [2]), hence patience for this paper is highly appreciated and we are beginning first with a short comparison between SA2 working assumption and QoS negotiation before giving our proposal.

1. Method 1: Single QoS without QoS negotiation as SA2 assumption

Although no texts in current MBMS TS indicate explicit objection to multiple QoS support for an MBMS service, that session start procedure carries one QoS parameter and establishes one bearer and that QoS negotiation is not allowed everywhere altogether brings about a side-effect that only one QoS is permitted per MBMS service. Factors in favor and not in favor are given as follows:

· Advantage:

To go without QoS negotiation is a simpler solution since a network node will just accept or refuse the QoS as well as the bearer associated with the QoS contained in the session start message transmitted form its upstream node. 

· Disadvantage:

As per the policy of only one QoS per service without QoS negotiation, it is always a headache for sources of MBMS to predict what kind of QoS for this service can pertain to a best performance while not causing a network node to be refused for lacking of resources at the same time.

The bottleneck for bearer service always exists in the air interface thus causing it an essential problem at times when the case often happens where UEs in some certain RNC cannot receive MBMS data because the RNC cannot gain access to the MBMS service for being unable to guarantee the QoS requested by this MBMS service

2. Method 2: Multiple QoS with QoS negotiation
As in contribution (Ref[1]) ever by Nokia, it is proposed to give multiple QoS support through QoS negotiation. QoS negotiation is an indispensable feature in conventional ptp PS service for it allows downstream nodes to coordinate QoS corresponding to its available resources.

· Advantage:

Allowing a network node to negotiate QoS greatly adds to the chances of it (especially RNC) gaining access to an MBMS service.

· Disadvantage:

As different node may adapt the QoS to different level it may lead to a considerable variety of QoSs negotiated by downstream nodes to its upstream nodes, which will also establish a complex QoS distribution tree. 

Some node may negotiate with its upstream node for a QoS, which from service provider point of view is even below the limit that pertains to the least performance while still providing MBMS service, and will be surely denied causing undesirable further signaling steps.

3. Method 3: Multiple QoS without QoS negotiation in our proposal

Method 1 in current assumption has the defect because it allows only one QoS and so does method 2 because QoS negotiation introduces too much complexity for having a variety of appetites for QoS from many nodes.

So we propose that BM-SC provide a QoS List containing several QoS profiles when provisioning service attributes, in which those QoSs are sorted in descending from the best to worst. The best QoS pertains to the best performance of an MBMS service while the worst pertains to the least performance that is the minimum requirement for an MBMS service. Session start message sent downlink carries the attributes including QoS List and the downstream node (especially RNC) will select the best QoS it can support from the QoS List and responds with the desired QoS to establish the MBMS bearer.

Principal points in this proposal:

· It is much easier for BM-SC to determine several QoSs which pertain to the best and worst QoS while still providing the MBMS service. In practice two or three QoS profiles are sufficient for an MBMS service. These QoSs are provided as a QoS list.

· Downstream node (especially RNC) depending on its situation will select one QoS from QoS List contained in Session Start message

· It is in line with current assumption that BM-SC provisions service attributes and QoS negotiation is forbidden. 

· It prevails over method1 for it greatly increases possibilities of a downstream node accessing to MBMS service. If one downstream node cannot even accept the least QoS required for minimum performance, this justifies its not accessing MBMS service.

· It prevails over method2 for it allows downstream node to rather select than negotiate QoS within QoS profiles authorized by BM-SC, which to a large extent decreases signaling steps and releases burden of upstream node (BM-SC) for checking the QoS.

· Usually with the best QoS, an MBMS service are played with a performance good as expected, so the best QoS can be considered a “default QoS” for an MBMS service. The worst QoS in QoS list pertains only to the performance that meets the minimum requirement of an MBMS service.

Two procedures are given as follows to better illustrate mechanism in method 3 proposal. 

Alternative 1: Each downstream node can select desired QoS from QoS List
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Figure 1
1.When a session starts for an MBMS service, BM-SC sends Session Start message containing service area and a QoS List including a default QoS and one to multiple low level QoSs (possibly less than three in practice).

GGSN selects the QoS it can support from QoS list and acknowledges BM-SC to create bearer plane. 

2.GGSN sends session start message to SGSN containing QoS list ranging from GGSN-selected QoS to QoS2.

SGSN selects the QoS it can support from QoS list and acknowledges GGSN to create bearer plane associated with this QoS.

3.Upon receiving acknowledgement message from SGSN, which contains a QoS other than any QoS GGSN has selected, GGSN sends additional acknowledgement message to BM-SC for additional bearer with this QoS.

4.SGSN sends session start message to RNC containing QoS list ranging from SGSN-selected QoS to QoS2.

RNC selects the QoS it can support from QoS list and acknowledges SGSN to create bearer plane associated with this QoS.

5.Upon receiving acknowledgement message from RNC, which contains a QoS other than any QoS SGSN has selected, SGSN sends additional acknowledgement message to GGSN to create additional bearer plane associated with this QoS.

6.GGSN performs the same action as step 3.

Alternative 2: Only RNC can select desired QoS from QoS List
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Figure 2
1,2 When a session starts for an MBMS service, BM-SC sends Session Start message containing service area and a QoS List including a default QoS and one to multiple low level QoSs (possibly less than three in practice).

SGSN and GGSN accept default QoS and respond with acknowledgement messages to create bearer planes associated with this QoS.

3.An RNC (RNC1) supporting default QoS will acknowledge SGSN and create bearer plane associated with default QoS.

Only RNC (RNC2) unable supporting default QoS can choose a low level QoS from the QoS list and acknowledge SGSN to create a bearer plane with low level QoS.

4.Upon receiving acknowledgement message from RNC (RNC2), which contains a QoS other than the default QoS and SGSN has not created a bearer plane to GGSN with this QoS, SGSN sends additional acknowledgement message to GGSN to create additional bearer plane for this none default QoS.

5. Upon receiving acknowledgement message from SGSN, which contains the QoS other than default QoS and GGSN has not created a bearer plane to BM-SC with this QoS, GGSN sends additional acknowledgement message to BM-SC to create additional bearer plane for this none default QoS.

Note: (applies to both case 1 and case 2)
1. Bearer plane between BM-SC and GGSN is FFS

2. For each pair of RNC and SGSN, there is only one bearer plane associated with one QoS per MBMS service.

Procedure in alternative 1 allows each downstream node (RNC, SGSN, GGSN) to select its desired QoS from QoS List given by its upstream node. Considering the actual situation in network, i.e. SGSN and GGSN seldom fail to support the best QoS in QoS list if QoS profiles for an MBMS service are sophisticated, it is restricted to only RNC that can select its desired QoS to simplify the whole scenario. So procedure in alternative 2 is favored.

Proposal

· Proposal 1: agree on the following principles:

1.There can be one or multiple QoSs per MBMS service. These QoSs are transmitted as a QoS list in session start message.

2. There can be multiple bearers per MBMS service between SGSN and GGSN, of which one bearer is associated with only one QoS.

3. There is only one bearer per MBMS service between RNC and SGSN, which is associated with one QoS

4. An RNC can select its desired QoS from the QoS list, for which RNC creates the bearer with SGSN.

5. An RNC can reselect its desired QoS from the QoS list stored in its MBMS service context and reestablish the bearer with SGSN.

· Proposal 2: changes to current TS

------------------------First Changes----------------------------------------------------------

6.3
Quality-of-Service

It shall be possible for the network to control quality-of-service parameters for multicast and broadcast sessions. All QoS parameters described in [3] shall be supported with the following changes:

· For traffic class, only the background and streaming classes shall be supported.
6.3.1
MBMS QoS distribution tree

There can be one or multiple QoS profiles per MBSM service and one distribution tree is associated with one QoS profile. MBMS data of the dame QoS will be distributed to multiple users through one MBMS distribution tree that can go through many RNCs and many SGSNs. Furthermore some transport resources may be shared between many users accessing the same service of one QoS in order to save resources. As a result, each branch of a MBMS distribution tree shall be established with the same QoS.  

One MBMS distribution tree shall have the same QoS for all its branches. 

When a branch of the MBMS distribution tree has been created, it should not be possible for construction of another branch due to arrival of a new UE (or change of location of a UE with removal of a branch and addition of a new one) to impact the already established branches.

QoS value negotiation between UMTS network elements is not required. This implies some network node could only connect itself to a branch of one of the distribution trees defined by BM-SC. 
Except QoS selection or re-selection, QoS re-negotiation feature in the RNC should not be allowed for MBMS service.

------------------------Second Changes----------------------------------------------------------

8.3
MBMS Session Start Procedure

The BM-SC initiates the MBMS Session Start procedure when it is ready to send data. This is a request to activate all necessary resources in the network for the transfer of MBMS data and to notify interested UEs of the imminent start of the transmission.

Through this procedure, session attributes such as QoS List, Multicast Area (tracking/non-tracking area are FFS) are provided to the GGSN(s) and SGSN(s) that have previously requested the corresponding MBMS Bearer and to RNC(s) hosting interested UEs in PMM-IDLE or PMM-CONNECTED state.

Session attributes are provided to SRNCs hosting UEs in PMM-CONNECTED mode and to RNCs of last known RA hosting UEs in PMM-IDLE mode via the Iu interface.

Session attributes are also provided to the DRNCs hosting UEs in PMM-CONNECTED mode. Interface used to transfer service information to DRNC is FFS (depending on ongoing work in RAN groups).

The overall Session Start procedure is presented in the following figure:
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Figure 3 Session Start procedure

1.
The BM-SC sends a Session Start message to indicate the impending start of the transmission and to provide the session attributes (QoS List, Multicast Area…) to the GGSN(s) that have previously requested the corresponding MBMS Bearer. QoS List contains one or multiple QoS profiles, one of which is a mandatory default QoS and the rest are downgraded QoSs compared with default QoS. (FFS) GGSN creates bearer plane of the default QoS with BM-SC.
2.
The GGSN stores the session attributes in the MBMS Bearer Context and sends an MBMS Session Start message to the SGSNs that have requested the corresponding MBMS Bearer. The SGSN stores the session attributes in the MBMS Bearer Context and responds with an MBMS Session Start Acknowledge message providing the TEID for user plane of the default QoS that the GGSN shall use for forwarding the MBMS data of the default QoS.

3.
The SGSN sends an MBMS Session Start Indication message including the session attributes to RNCs hosting interested UEs (in PMM-IDLE or PMM-CONNECTED mode). The exact nature of this message and the behaviour of the RNC when receiving this message are FFS depending on ongoing work in RAN groups.

4.
The RNC stores the session attributes in the MBMS Service Context and the RAN establishes the necessary radio and Iu resources, after selecting its desired QoS from session attributes, for the transfer of MBMS data to the interested UEs. The detailed procedures are FFS depending on ongoing work in RAN groups.
5. If one RNC creates Iu user planes to its parent SGSN with the QoS other than the default QoS, and the SGSN has not created a bearer plane to GGSN for the none-default QoS, SGSN sends to GGSN additional MBMS Session Start Acknowledge message proving another TEID for user plane of the none-default QoS that GGSN shall use forwarding MBMS data of the none-default QoS.
6. It is FFS how GGSN also requests additional bearer for the none-default QoS mentioned in step5.
Note: 
The upstream node normally provides the session attributes once per MBMS session to each registered node. Due to SGSN in pool however, a RNC may receive the session attributes from several SGSNs.
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