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1. Introduction

Current version of TS 23.246 only include the different QoS possibility for a certain MBMS User service for 2G and 3G, e.g. a low QoS MBMS Bearer Service for 2G and a high QoS MBMS Bearer Service for 3G. This status limit deployment options from the operator’s perspective. It’s necessary for a certain MBMS User Service to deploy different MBMS Bearer Services with different QoS levels only in 2G or 3G coverage areas.

In this paper we discuss the extra deployment possibilities and propose solutions to keep continuity of service content receiving when UE moves between areas of these MBMS Bearer Services.

2. Discussions

2.1. Possibility of extra deployment cases

In fact, different QoS for 2G and 3G is not the only case. That is to say, even within the 2G or 3G coverage, there also should be different QoS levels for the same MBMS User Service. All the QoS options for the same MBMS User Service consists a MBMS QoS Candidate Set for the MBMS User Service.

On one hand, micro cell and pico cells are generally used in urban area while macro cells used in countryside area, especially those with a cell size as 20km. And thus operator might deploy services with high Qos in urban area and low Qos services in countryside area from radio resource utilisation and operating perspective, as shown in Figure 1.
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Figure 1 High/low QoS-level Areas in 2G or 3G Coverage
On the other hand, as shown in Figure 2, it may at a high cost for the operator to deploy a service with a high QoS level in full cell coverage. With the degradation of the signal quality, the edge of a UTRAN cell may also only support low QoS-level of a MBMS service.
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Figure 2 High/low QoS-level in one Cell
With above deployment scenarios operators will not worry about poor radio resource utilisation and high operation cost when using a sole high QoS level for a certain MBMS User Service.

2.2. Proposed solution to keep continuity of service content receiving

Extra mechanism is needed to support MBMS service content receiving when UE moves between different areas with different QoS options e.g. from urban area into countryside area shown in Figure 1 or from the centre of a cell to the edge of a cell shown in Figure 2.

Since the different MBMS Bearer Services for a certain MBMS User Service has independent QoS, each one need a separate source data and distribution tree for data transmission. And separate IP multicast addresse and TMGI pairs are allocated. 
The network shall inform UE about the QoS Candidate Set for a certain MBMS User Service during the MBMS announcement phase. Within one service announcement message, all the IP multicast addresses for the MBMS User Service are informed to the UEs. The QoS Candidate Set information is useful for UEs to select a MBMS Bearer Service or reselect a MBMS Bearer Service to receive due to its mobility.

When UE decides which MBMS Bearer Service to receive, it may depend on its QoS preference, capability or position (high QoS level area or low QoS level area). After the UE initiates the activation procedure, since the network knows the associated relationship between different MBMS Bearer Services, it can activate all the MBMS Bearer Service with a lower QoS option compared to the chosen one of the UE. Then when UE moves between areas of different MBMS Bearer Service, it needs not to perform the leaving and joining procedure.

UE monitors all the control information of all the associated MBMS Bearers Service for a certain MBMS User Service, which can assist it to decide when to reselect a MBMS Bearer Service to receive. However UE only need to respond to the chosen service to keep the network working correctly, e.g. the precise of counting. When to perform MBMS Bearer Service switching is up to UE, which may be triggered by service quality due to UE’s mobility, service priority or changing interested service.

3. Conclusion and proposal

In this paper we analyze the need to deploy different MBMS Bearer Services with different QoS levels only in 2G or 3G coverage areas. Methods to keep service keep continuity of service content receiving is also discussed. The corresponding CR to TS 23.246 is attached below. 
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3.1
Definitions

For the purposes of the present document, the terms and definitions defined in TR 21.905 [1] and TS 22.146 [2] and the following apply:

MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS user services available.

MBMS Bearer Service: the service provided by the PS Domain to MBMS User Services to deliver IP multicast datagrams to multiple receivers using minimum network and radio resources.

MBMS User Service: the MBMS service provided to the end user by means of the MBMS Bearer Service and possibly other capabilities.

MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [2]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.
MBMS QoS Candidate Set: The MBMS QoS Candidate Set includes different QoS options of a single MBMS User Service. Every member in this “MBMS QoS Candidate Set” is a dedicated MBMS bearer with different QoS parameters.
5.1.5
MBMS Content Transfer in Different Areas for the same MBMS User Service
5.1.5.1
General

Although these procedures mention different areas, especially 2G and/or 3G extensively, only the BM-SC (which renders the content differently) and the SGSN have to implement functionality to deliver this. The GGSN, RNC and BSC shall all be transparent to this functionality.
5.1.5.2
Separate MBMS Bearer Services for 2G and 3G for the same MBMS User Service

The same MBMS user service may transfer its data on separate MBMS bearer services for 2G or 3G coverage, typically with different QoS. For this purpose two IP multicast addresses and the associated two TMGIs should be allocated for the same MBMS user service. One pair of IP multicast address and TMGI is for 2G coverage and another pair of IP multicast address and TMGI is for 3G coverage. The detailed impacts on the network nodes are listed below:

a)
The service announcement instructs the UE to join two multicast MBMS bearer services (one is for 2G coverage and the other is for 3G coverage), i.e. two IP multicast addresses that are allocated in the BM-SC are sent to UE within one service announcement message.

b)
A UE that might move between 3G coverage areas and 2G coverage areas activates both MBMS bearer services.

c)
The UE monitors the paging/notification channels for both TMGIs and receives MBMS data when transferred by the MBMS bearer services.

d)
When the BM-SC needs to deliver the content, the BM-SC produces two sets of MBMS data from the same content and sends independent Session Start messages for both of the MBMS bearer services. The "different" 2G and 3G content streams for the same MBMS user service are sent on the different IP multicast address associated with 2G and 3G TMGIs. A 2G/3G indicator in the Session Start message (which the GGSN passes transparently to the SGSN) indicates whether the content should be delivered in 2G-only or 3G-only (or both) coverage areas.

e)
The SGSN uses the 2G/3G indicator to decide whether a MBMS Session Start Request message should be sent to the BSCs and/or the RNCs.

5.1.5.3
Same MBMS Bearer Service for 2G and 3G for the same MBMS User Service

The same MBMS user service may also transfer its data on the same MBMS bearer service for both 2G and 3G coverage. For this purpose one IP multicast addresses and the associated TMGI should be allocated for the same MBMS user service. In such application, the "different" 2G and 3G content for the same MBMS user service are sent in separate MBMS Sessions sequentially. The 2G/3G indicator in the Session Start message indicates whether the MBMS session should be delivered in 2G-only or 3G-only (or both) coverage areas. The SGSN uses the 2G/3G indicator to decide whether a MBMS Session Start Request message should be sent to the BSCs and/or the RNCs.
5.1.5.4
Separate MBMS Bearer Services for different areas of 2G/3G for the same MBMS User Service
A single MBMS User Service may have a MBMS QoS Candidate Set, which includes more than one QoS options. Each member of the set will use a separate MBMS Bearer Service to deliver service data in different areas in 2G or 3G coverage. So more than one IP multicast addresse and TMGI pairs will be allocated for the same MBMS User Service. The MBMS QoS Candidate Set information will be informed to UE and instruct UEs to (re-)select MBMS Bearer Service it preferred to receive . The detailed impacts on the network nodes are listed below:
a) If available, within one service announcement message of a certain MBMS User Service BM-SC informs UEs about its QoS Candidate Set information e.g. two associated IP multicast addresses are allocated, one for a high QoS option and the other for a low QoS option, both QoS options are belong to the same MBMS User Service.
b) The UE will store the QoS Candidate Set information. A UE may choose one associated MBMS Bearer Service to receive according to the UE’s interest, UE’s capability or UE’s position in different service coverages.
c) A UE activates the chosen MBMS Bearer Service. At the same time, the MBMS Bearer Services with a lower QoS option compared to the chosen on will also be activated for this UE.

d) The UE monitors the paging/notification channels for TMGIs of all the QoS options. UE shall only respond to the TMGI of the chosen MBMS Bearer Service.
e) When the BM-SC needs to deliver the content, the BM-SC produces separate sets of MBMS data from the same content for all the associated MBMS Bearer Services. At Session Start phase, separaste Session Start messages for all the MBMS Bearer Services will be sent along separate MBMS distribution trees.
f) MBMS Bearer Service switching for a certain MBMS User Service is decided by UE, which may be triggered by service quality due to UE’s mobility, service priority or changing interested service. No extra leaving and joining procedures is necessary during the service switcing procedure to avoid data loss.
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