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Introduction

A Study Item for “improvement of MBMS” has been agreed at RAN#30 meeting. The possibilities to use a UTRA TDD carrier for the delivery of MBMS services while using UTRA FDD carriers for the delivery of MBMS and non-MBMS traffic has been agreed to be studied under this SI in RAN2#53.  Two different network deployment scenarios are selected for further study:
· Non-integrated RAN
· Integrated RAN
In this contribution, the non-integrated RAN scenario is explained while the integrated RAN scenario is explained in R2-xxxx. 

2
Discussion
For the non-integrated RAN scenario, TDD is used for the delivery of MBMS traffic and its related downlink control information. The MBMS service is broadcast over the entire service area using TDD MBMS (p-t-m) bearers regardless of the number of users that have activated the service in the service area. The control information with respect to the higher layer MBMS service announcement and service activation are communicated over FDD. The UE is required to have minimum capability of TDD/FDD dual receiver and FDD transmitter. We refer to this UE as FDD with Downlink Only TDD (FDOT).
The service announcement and service activation are carried out using higher layer NAS signalling over default unicast radio bearers. The MBMS service is broadcast in the entire service area covered by TDD for the duration of the service regardless of the user’s service activation. The MBMS p-t-m bearer is used to deliver the service. As two separate bearers are used for higher layer signalling and MBMS traffic, no interaction between TDD and FDD networks is required at the RAN level. 
While in the TDD coverage area, the FDOT UE can receive the MBMS services over TDD. When the FDOT UE is not in the TDD coverage area, the FDOT UE can receive the service either via an FDD unicast bearer or FDD p-t-p/p-t-m MBMS bearer.

For the non-integrated RAN scenario, the higher layer signalling can be communicated over an  established (or default) PDP context, which is associated with the FDD element of the FDOT UE Thus, there are no requirements for the FDD part of the FDOT UE or for that matter the FDD RAN to have MBMS capabilities. However, the TDD downlink only element of the FDOT UE is required to be MBMS capable as is the TDD RAN. 
In summary, the non-integrated RAN scenario can be implemented over a pre/post/-Rel.6 FDD RAN and Rel.6 TDD RAN. This scenario is well suited to the provision of MBMS broadcast applications such as mobile TV, where the same application content is broadcast at a given time everywhere in the network.

2.1 Architecture/Network Implication
Figure 1 depicts the MBMS network architecture showing MBMS related entities involved in providing MBMS over TDD. 
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Figure 1: Network infrastructure of overlay MBMS using TDD: non-integrated RAN.
An overlay TDD UTRAN is used to deliver the MBMS related traffic using point-to-multipoint delivery. The FDD UTRAN and TDD UTRAN are connected to the core network over separate Iu interfaces. There is no need for “tight coupling” between the FDD and TDD UTRAN elements, either with a common FDD and TDD RNC or with the provisioning of an interface interconnecting the TDD RNC and FDD RNC.
Figure 2 illustrates signalling flow involved in allowing the FDOT UE to enable the MBMS broadcast mode over overlay TDD in non-integrated RAN scenario. 
In “non-integrated RAN” scenario, MBMS service context (MBMS service ID, MBMS Bearer Service Type, MBMS session Attributes (MBMS service area information, QoS parameters) is established in UTRAN-TDD (in the service area) for all the MBMS services available for the duration of the session. UTRAN-TDD broadcasts the available MBMS services over the entire service area covered by TDD for all the active services. 
If a user has activated the service while out of TDD coverage area, the service is made available to the UE over FDD MBMS (p-t-p or p-t-m) bearers when Rel.6 FDD UTRAN is used. Otherwise, the service is provided over FDD unicast bearers and the 3GPP PSS service supported by the BM-SC, when a pre-Rel.6 FDD UTRAN is being used, following the procedures defined in [1] and [2] SA WIs. This would provide service continuity at the edge of the TDD coverage area. The procedures used are described in Section 2.3.
It is assumed that the terminal always has in place the default PDP Context that is automatically setup upon the terminal’s bootstrap over the FDD UTRAN. The sequence of actions in order to allow the FDOT UE to enable the MBMS broadcast mode over TDD UTRAN is the following.

1. The FDOT UE uses the “default PDP Context” over FDD mode in order to receive the MBMS Service Announcement, using interactive service announcement mechanisms over point-to-point bearers as described in [3] and [4]. The service announcement document is structured according to the XML schema defined in [4], in more detail the User Service Description instance will contain an <accessGroup> element with an <accessBearer> child element indicating the fact that the delivery of this MBMS service is performed using TDD broadcast bearers or FDD MBMS bearers. After the service announcement document is parsed the terminal fetches the service description document from the URL contained in the <sessionDescriptionURI> element, over the default PDP context. The session description document contains the TMGI for this MBMS service in SDP parameter as defined in [4]. 
Note that as the pre-Rel.6 FDD network is not capable of supporting MBMS. Hence, the service announcement (in case of Non-integrated RAN with pre-Rel.6 FDD and Rel.6 TDD) indicates that the MBMS service is supported only over TDD. 

2. The terminal performs the MBMS service registration procedures as defined in [3] and [4], where the necessary authentication mechanisms are performed in the BM-SC. All this message exchange is performed over the FDD default PDP context. Before proceeding with the service registration, the terminal should check whether there is TDD coverage in the area and the FDOT UE capability of receiving MBMS over TDD.

3. The terminal performs the MSK request procedures as described in [5], in order to be able to derive the MTK key and decrypt the received SRTP-encrypted multimedia traffic. The MBMS multimedia traffic is encrypted with SRTP using the MTK key. This allows operators to apply charging for the reception of the MBMS traffic.

4. Given that in step 1 the <accessBearer> element of the service announcement was indicating that the multimedia traffic for this MBMS service is delivered over TDD MBMS bearers, the terminal starts listening to the MCCH of the TDD UTRA in order to identify the appropriate MTCH for the TMGI that defines this MBMS service.
5. After identifying the appropriate service information, the FDOT UE “tunes in” to the appropriate TDD MTCH to start receiving the multimedia MBMS traffic. It uses the MTK derived from the MSK procedures as described in [5] in order to decrypt the received multimedia traffic.
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Figure 2: Signalling flow seen in MBMS using UTRA TDD: non-integrated RAN scenario.

Note that the UE does not require a common Radio Resource Management layer between the FDD and TDD modes of operation. The “convergence” of the MBMS User service procedures is performed in higher layers of the UE’s protocol stack and in the BM-SC..
2.1.2 Functions and Procedures
The service announcement document which is structured according to the XML schema defined in [4] should be modified to include the delivery of MBMS traffic over unpaired/TDD spectrum and/or paired/FDD spectrum while service announcement is over FDD. 

In the current Rel.6 system, MBMS broadcast services only requires activating the service locally at the FDOT UE in order to receive the service. However, according to the overlay TDD system with non-integrated RAN scenario requires the FDOT UE to perform service registration and to acquire MBMS Security Keys in order to receive the MBMS service. Thus, service announcements need to be modified to include the requirement for service registration in order to receive the TDD MBMS service.

Note that service announcement, service registration and MBMS security key request are NAS procedures which are out of the RAN scope. In the interest of completeness this information has been provided.
To receive an MBMS service, the FDOT UE should be directed to the appropriate channel carrying the MBMS traffic. If the service is available over TDD, after the successful service registration/security key request procedure, the FDOT UE listens to the system information (BCCH) on the TDD cell and discovers the MCCH, MICH, MSCH and MTCH channels over TDD. 
As the MBMS service is broadcast over the TDD cell independently of the number of users which have activated the service in the cell, no counting procedure is required. Also no UL communication is carried out over the unpaired spectrum. As the MBMS service is available in every cell at a given time instance, neither URA update nor Cell update is required on the TDD cell/URA change. 
The functional procedures required for the reception of MBMS over TDD with non-integrated RAN scenario can be described in three main steps as illustrated in Figure 3.
Step 1: The FDOT UE (with dual receiver capability) receives the MBMS service announcement over FDD spectrum. The service announcement may take place before the session starts and/or during the session. Thus, the MBMS service may already be broadcast over TDD spectrum. The FDOT UE would not be able to receive the service yet, as it does not have necessary security keys to decode the MBMS traffic.  
Step 2: The FDOT UE performs the service registration over the default PDP context on UTRAN-FDD and obtains the necessary security keys for the service.

Step 3: The FDOT UE receives the MBMS service. 
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Figure 3: Steps involved in reception of MBMS service over TDD according to non-integrated RAN scenario.
2.3 Mobility and Support of Service Continuity
2.3.1 Mobility in intra-TDD cells
The FDOT UE mobility between TDD cells within the service area does not affect the MBMS reception. 
If the FDOT UE moves between TDD cells which belong to the same MBMS cell group, the FDOT UE is not required to re-establish an RLC entity and a re-initialise PDCP entity for the service received. However, if the cells belong to different MBMS cell groups, then the FDOT UE is required to re-establish the RLC and re-initialise the PDCP entities.
2.3.2 Support of service continuity
The FDOT UE service registration and MSK request procedure is carried over FDD using the default PDP context and the procedures are transparent to the FDD UTRAN elements. Also, the FDD UTRAN does not establish an MBMS service context at the RNC thus no MBMS bearer is established over FDD. This situation causes loss of service when the user moves away from the TDD coverage area. The loss of service at the edge of the TDD coverage area can be avoided by enabling the FDOT UE to request MBMS service in FDD UTRAN over unicast FDD bearers using PSS service supported by the BM-SC in Rel.7, from the SA WIs [1]and [2] .
Two different procedures for support of service continuity at the edge of TDD coverage can be envisaged depending on what release (Rel.6 or pre-Rel.6) is used for FDD UTRAN. 
2.3.2.1 Service continuity in pre-Rel.6 FDD UTRAN
When the TDD signal strength is reduced below a pre-defined threshold, the FDOT UE initiates a RRC connection request in order to establish a streaming bearer for the reception of MBMS. If the core network is capable of delivering the MBMS service over streaming bearers, a streaming bearer is established between the FDOT UE and the network. Thus the MBMS traffic is delivered over the streaming bearer in pre-Rel.6 FDD UTRAN. 

The FDOT UE behaviour at the edge of the TDD coverage area is illustrated in Figure 4. During the time interval T0 to T1 the TDD signal strength is good hence the perceptual quality received is also good. At T1 the TDD signal strength reaches the pre-defined threshold value Th1, which determines the FDOT is being close to the edge of the TDD coverage area. The FDOT initiates a RRC connection request in order to establish a streaming bearer at T1. At T2 a streaming bearer is established and MBMS is delivered over FDD. During T1 to T2 interval, the FDOT receives TDD signal even though with a degraded signal strength. Smart application procedure such as forward and backwards error concealment mechanisms, could recover the service from the degraded signal received during T1 to T2 period. With appropriate settings of Th1 and advanced application procedures, the service interruption seen at the edge of the TDD coverage area can be minimised. 
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Figure 4: The FDOT UE behaviour at the edge of the TDD coverage area.

When the FDOT UE returns to a TDD coverage area from out of TDD coverage, the FDOT UE acquires MCCH information if the interested MBMS service is available in the TDD cell for the reception of the service.  If the FDOT UE was receiving the MBMS service over MBMS p-t-p or streaming bearer in FDD UTRAN, the FDOT UE informs the reception of MBMS over TDD to the FDD UTRAN. Thus, the FDD UTRAN initiates connection release for the streaming bearer over FDD.

2.3.2.2 Service continuity in Rel.6 FDD UTRAN
The FDOT UE informs the FDD UTRAN for the loss of MBMS service due to the loss of TDD coverage. This can be informed by initiating a Cell update procedure or RRC connection procedure with the cause is set to “loss of MBMS over TDD” and including the MBMS service ID. FDD UTRAN establishes MBMS p-t-p (or p-t-m) bearer for the delivery of the corresponding MBMS service to the FDOT UE. 
When the FDOT UE returns to a TDD coverage area from out of TDD coverage, the FDOT UE acquires MCCH information if the interested MBMS service is available in the TDD cell for the reception of the service.  If the FDOT UE was receiving the MBMS service over MBMS p-t-p bearer in FDD UTRAN, the FDOT UE informs the reception of MBMS over TDD to the FDD UTRAN. Thus, the FDD UTRAN initiates connection release for the p-t-p bearer over FDD.

2.4 Connection States of the UE

Only downlink transmission is available in TDD UTRAN. Therefore, the FDOT UE could only be in Idle state in TDD UTRAN. However, the FDOT UE may be in connected (CELL_DCH, CELL_FACH, URA_PCH or CELL_PCH) or Idle states (depending on the FDOT UE activity) in FDD UTRAN while receiving the MBMS traffic over TDD UTRAN.

2.5 Specification Impacts
Modification required for Rel.5/6 RAN specification

No modification requires.
Modification required for Rel.7 RAN specification

TDD BCCH information: In one deployment scenario TDD spectrum is used solely for the delivery of MBMS, system information transmitted over BCCH needs modification as some information (such as RACH information) may not be required.  
If the MBMS service is provided only over a portion of TDD spectrum while non-MBMS services are supported over the remaining portion of TDD spectrum for TDD Rel.6 UEs, no modification is required to BCCH. This would allow backwards compatibility to TDD Rel.6 UEs. 
FDOT UEs may be unaware of whether the MBMS service is provided over a portion of TDD spectrum or the entire TDD spectrum. Hence the BCCH information on the system which uses entire TDD spectrum for the delivery of MBMS service should be structured such a way to allow the FDOT UE to follow a common procedure in acquiring MCCH information in both deployment scenarios.

Cell update/RRC connection procedure:  Two new “cause” values as “loss of MBMS due to the loss of TDD coverage” and “MBMS reception over TDD” should be added to the list of “cause” values specified to be used in cell update and RRC connection procedures. Furthermore, the MBMS service ID should also be included in the cell update and RRC connection procedure in case they are initiated with related to MBMS loss/reception over TDD. 
Reception of MBMS over TDD/FDD: at some geographical location, a FDOT UE may receive the same MBMS service over both TDD and FDD. In this scenario, a FDOT UE procedure should be defined such that the FDOT UE may select signals over TDD or FDD or the FDOT UE may receive both signals and perform selective combining at the application layer. 
Modification required for Rel.7 SA specifications 

Service announcement: The parameter within the service announcement document should be modified to indicate the service is available over TD-CDMA downlink carrier only or is available over either FDD (in case no TDD coverage) or TD-CDMA downlink carrier. 

Service registration/MSK request: The FDOT UE is required to perform service registration and to acquire MBMS Security Keys in order to decode the MBMS service, which is delivered to RAN using broadcast delivery method. 

MBMS over streaming bearers: modification is required at the multimedia service centre in order to provide MBMS services over streaming bearers. 

Note: This is only applicable if pre-Rel.6 FDD UTRAN is used.
Note that both service announcement and service registration/MSK request mechanisms are out of scope of the RAN activities; hence modification required should be addressed in the relevant SA specifications.

2.6 Benefits and drawbacks

Benefits
MBMS over TDD with “non-integrated RAN scenario with Rel.6 FDD and TDD” supports high bit rate MBMS delivery without impacting the quality of on going dedicated services such as voice or data. The other benefits include:

· The MBMS can be supported in Rel.6 or pre-Rel.6 FDD UTRAN with overlay Rel.6 TDD UTRAN.

· No upgrade is required to the existing UTRAN-FDD network. 
· No impact on the core-network 
· No additional RAN procedures are required to support the MBMS service.

· No counting procedure is required for support of MBMS over TDD.

· Provide service continuity at the edge of the TDD coverage area

· Ideally suited to “mobile-TV-like” applications

Drawbacks

· MBMS service is broadcast in the entire service area regardless of the number of FDOT UEs activating the service in the cell. This could result in inefficient radio resource utilization in TDD cells depending upon the nature of the services being offered.
· Small increase in UL loads in UTRAN-FDD from cell update/ RRC connection, service joining/leaving due to the MBMS support in TDD. 
3
Conclusion

A text proposal capturing the above discussion to be included in TR: “Improvement of Multimedia broadcast Multicast Services (MBMS) in UTRAN” is appended.
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6.1.2.1 

Scenario 1: Non-integrated RAN
For the non-integrated RAN scenario, TDD is used for the delivery of MBMS traffic and its related downlink control information. The MBMS service is broadcast over the entire service area using TDD MBMS (p-t-m) bearers regardless of the number of users that have activated the service in the service area. The control information with respect to the higher layer MBMS service announcement and service activation are communicated over FDD. The UE is required to have minimum capability of TDD/FDD dual receiver and FDD transmitter. We refer to this UE as FDD with Downlink Only TDD (FDOT).
The service announcement and service activation are carried out using higher layer NAS signalling over default unicast radio bearers. The MBMS service is broadcast in the entire service area covered by TDD for the duration of the service regardless of the user’s service activation. The MBMS p-t-m bearer is used to deliver the service. As two separate bearers are used for higher layer signalling and MBMS traffic, no interaction between TDD and FDD networks is required at the RAN level. 

While in the TDD coverage area, the FDOT UE can receive the MBMS services over TDD. When the FDOT UE is not in the TDD coverage area, the FDOT UE can receive the service either via an FDD unicast bearer or FDD p-t-p/p-t-m MBMS bearer.

For the non-integrated RAN scenario, the higher layer signalling can be communicated over an  established (or default) PDP context, which is associated with the FDD element of the FDOT UE Thus, there are no requirements for the FDD part of the FDOT UE or for that matter the FDD RAN to have MBMS capabilities. However, the TDD downlink only element of the FDOT UE is required to be MBMS capable as is the TDD RAN. 

In summary, the non-integrated RAN scenario can be implemented over a pre/post/-Rel.6 FDD RAN and Rel.6 TDD RAN. This scenario is well suited to the provision of MBMS broadcast applications such as mobile TV, where the same application content is broadcast at a given time everywhere in the network.

6.1.2.1.1 

Architecture/network implication
Figure 1 depicts the MBMS network architecture showing MBMS related entities involved in providing MBMS over TDD. 
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Figure 1: Network infrastructure of overlay MBMS using TDD: non-integrated RAN.
An overlay TDD UTRAN is used to deliver the MBMS related traffic using point-to-multipoint delivery. The FDD UTRAN and TDD UTRAN are connected to the core network over separate Iu interfaces. There is no need for “tight coupling” between the FDD and TDD UTRAN elements, either with a common FDD and TDD RNC or with the provisioning of an interface interconnecting the TDD RNC and FDD RNC.

Figure 2 illustrates signalling flow involved in allowing the FDOT UE to enable the MBMS broadcast mode over overlay TDD in non-integrated RAN scenario. 

In “non-integrated RAN” scenario, MBMS service context (MBMS service ID, MBMS Bearer Service Type, MBMS session Attributes (MBMS service area information, QoS parameters) is established in UTRAN-TDD (in the service area) for all the MBMS services available for the duration of the session. UTRAN-TDD broadcasts the available MBMS services over the entire service area covered by TDD for all the active services. 
If a user has activated the service while out of TDD coverage area, the service is made available to the UE over FDD MBMS (p-t-p or p-t-m) bearers when Rel.6 FDD UTRAN is used. Otherwise, the service is provided over FDD unicast bearers and the 3GPP PSS service supported by the BM-SC, when a pre-Rel.6 FDD UTRAN is being used, following the procedures defined in [1] and [2] SA WIs. This would provide service continuity at the edge of the TDD coverage area. The procedures used are described in Section 2.3.
It is assumed that the terminal always has in place the default PDP Context that is automatically setup upon the terminal’s bootstrap over the FDD UTRAN. The sequence of actions in order to allow the FDOT UE to enable the MBMS broadcast mode over TDD UTRAN is the following.

1. The FDOT UE uses the “default PDP Context” over FDD mode in order to receive the MBMS Service Announcement, using interactive service announcement mechanisms over point-to-point bearers as described in [3] and [4]. The service announcement document is structured according to the XML schema defined in [4], in more detail the User Service Description instance will contain an <accessGroup> element with an <accessBearer> child element indicating the fact that the delivery of this MBMS service is performed using TDD broadcast bearers or FDD MBMS bearers. After the service announcement document is parsed the terminal fetches the service description document from the URL contained in the <sessionDescriptionURI> element, over the default PDP context. The session description document contains the TMGI for this MBMS service in SDP parameter as defined in [4]. 
Note that as the pre-Rel.6 FDD network is not capable of supporting MBMS. Hence, the service announcement (in case of Non-integrated RAN with pre-Rel.6 FDD and Rel.6 TDD) indicates that the MBMS service is supported only over TDD. 

2. The terminal performs the MBMS service registration procedures as defined in [3] and [4], where the necessary authentication mechanisms are performed in the BM-SC. All this message exchange is performed over the FDD default PDP context. Before proceeding with the service registration, the terminal should check whether there is TDD coverage in the area and the FDOT UE capability of receiving MBMS over TDD.

3. The terminal performs the MSK request procedures as described in [5], in order to be able to derive the MTK key and decrypt the received SRTP-encrypted multimedia traffic. The MBMS multimedia traffic is encrypted with SRTP using the MTK key. This allows operators to apply charging for the reception of the MBMS traffic.

4. Given that in step 1 the <accessBearer> element of the service announcement was indicating that the multimedia traffic for this MBMS service is delivered over TDD MBMS bearers, the terminal starts listening to the MCCH of the TDD UTRA in order to identify the appropriate MTCH for the TMGI that defines this MBMS service.

5. After identifying the appropriate service information, the FDOT UE “tunes in” to the appropriate TDD MTCH to start receiving the multimedia MBMS traffic. It uses the MTK derived from the MSK procedures as described in [5] in order to decrypt the received multimedia traffic.
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Figure 2: Signalling flow seen in MBMS using UTRA TDD: non-integrated RAN scenario.

Note that the UE does not require a common Radio Resource Management layer between the FDD and TDD modes of operation. The “convergence” of the MBMS User service procedures is performed in higher layers of the UE’s protocol stack and in the BM-SC..
6.1.2.1.2 
Functions and procedures 
The service announcement document which is structured according to the XML schema defined in [4] should be modified to include the delivery of MBMS traffic over unpaired/TDD spectrum and/or paired/FDD spectrum while service announcement is over FDD. 

In the current Rel.6 system, MBMS broadcast services only requires activating the service locally at the FDOT UE in order to receive the service. However, according to the overlay TDD system with non-integrated RAN scenario requires the FDOT UE to perform service registration and to acquire MBMS Security Keys in order to receive the MBMS service. Thus, service announcements need to be modified to include the requirement for service registration in order to receive the TDD MBMS service.

Note that service announcement, service registration and MBMS security key request are NAS procedures which are out of the RAN scope. In the interest of completeness this information has been provided.

To receive an MBMS service, the FDOT UE should be directed to the appropriate channel carrying the MBMS traffic. If the service is available over TDD, after the successful service registration/security key request procedure, the FDOT UE listens to the system information (BCCH) on the TDD cell and discovers the MCCH, MICH, MSCH and MTCH channels over TDD. 

As the MBMS service is broadcast over the TDD cell independently of the number of users which have activated the service in the cell, no counting procedure is required. Also no UL communication is carried out over the unpaired spectrum. As the MBMS service is available in every cell at a given time instance, neither URA update nor Cell update is required on the TDD cell/URA change. 

The functional procedures required for the reception of MBMS over TDD with non-integrated RAN scenario can be described in three main steps as illustrated in Figure 3.

Step 1: The FDOT UE (with dual receiver capability) receives the MBMS service announcement over FDD spectrum. The service announcement may take place before the session starts and/or during the session. Thus, the MBMS service may already be broadcast over TDD spectrum. The FDOT UE would not be able to receive the service yet, as it does not have necessary security keys to decode the MBMS traffic.  

Step 2: The FDOT UE performs the service registration over the default PDP context on UTRAN-FDD and obtains the necessary security keys for the service.

Step 3: The FDOT UE receives the MBMS service. 
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Figure 3: Steps involved in reception of MBMS service over TDD according to non-integrated RAN scenario.

6.1.2.1.3 
Support of service continuity
2.3.1 Mobility in intra-TDD cells
The FDOT UE mobility between TDD cells within the service area does not affect the MBMS reception. 

If the FDOT UE moves between TDD cells which belong to the same MBMS cell group, the FDOT UE is not required to re-establish an RLC entity and a re-initialise PDCP entity for the service received. However, if the cells belong to different MBMS cell groups, then the FDOT UE is required to re-establish the RLC and re-initialise the PDCP entities.
2.3.2 Support of service continuity
The FDOT UE service registration and MSK request procedure is carried over FDD using the default PDP context and the procedures are transparent to the FDD UTRAN elements. Also, the FDD UTRAN does not establish an MBMS service context at the RNC thus no MBMS bearer is established over FDD. This situation causes loss of service when the user moves away from the TDD coverage area. The loss of service at the edge of the TDD coverage area can be avoided by enabling the FDOT UE to request MBMS service in FDD UTRAN over unicast FDD bearers using PSS service supported by the BM-SC in Rel.7, from the SA WIs [1]and [2] .

Two different procedures for support of service continuity at the edge of TDD coverage can be envisaged depending on what release (Rel.6 or pre-Rel.6) is used for FDD UTRAN. 
2.3.2.1 Service continuity in pre-Rel.6 FDD UTRAN
When the TDD signal strength is reduced below a pre-defined threshold, the FDOT UE initiates a RRC connection request in order to establish a streaming bearer for the reception of MBMS. If the core network is capable of delivering the MBMS service over streaming bearers, a streaming bearer is established between the FDOT UE and the network. Thus the MBMS traffic is delivered over the streaming bearer in pre-Rel.6 FDD UTRAN. 

The FDOT UE behaviour at the edge of the TDD coverage area is illustrated in Figure 4. During the time interval T0 to T1 the TDD signal strength is good hence the perceptual quality received is also good. At T1 the TDD signal strength reaches the pre-defined threshold value Th1, which determines the FDOT is being close to the edge of the TDD coverage area. The FDOT initiates a RRC connection request in order to establish a streaming bearer at T1. At T2 a streaming bearer is established and MBMS is delivered over FDD. During T1 to T2 interval, the FDOT receives TDD signal even though with a degraded signal strength. Smart application procedure such as forward and backwards error concealment mechanisms, could recover the service from the degraded signal received during T1 to T2 period. With appropriate settings of Th1 and advanced application procedures, the service interruption seen at the edge of the TDD coverage area can be minimised. 
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Figure 4: The FDOT UE behaviour at the edge of the TDD coverage area.

When the FDOT UE returns to a TDD coverage area from out of TDD coverage, the FDOT UE acquires MCCH information if the interested MBMS service is available in the TDD cell for the reception of the service.  If the FDOT UE was receiving the MBMS service over MBMS p-t-p or streaming bearer in FDD UTRAN, the FDOT UE informs the reception of MBMS over TDD to the FDD UTRAN. Thus, the FDD UTRAN initiates connection release for the streaming bearer over FDD.

2.3.2.2 Service continuity in Rel.6 FDD UTRAN
The FDOT UE informs the FDD UTRAN for the loss of MBMS service due to the loss of TDD coverage. This can be informed by initiating a Cell update procedure or RRC connection procedure with the cause is set to “loss of MBMS over TDD” and including the MBMS service ID. FDD UTRAN establishes MBMS p-t-p (or p-t-m) bearer for the delivery of the corresponding MBMS service to the FDOT UE. 
When the FDOT UE returns to a TDD coverage area from out of TDD coverage, the FDOT UE acquires MCCH information if the interested MBMS service is available in the TDD cell for the reception of the service.  If the FDOT UE was receiving the MBMS service over MBMS p-t-p bearer in FDD UTRAN, the FDOT UE informs the reception of MBMS over TDD to the FDD UTRAN. Thus, the FDD UTRAN initiates connection release for the p-t-p bearer over FDD.

6.1.2.1.4 
Connection state of the UE
Only downlink transmission is available in TDD UTRAN. Therefore, the FDOT UE could only be in Idle state in TDD UTRAN. However, the FDOT UE may be in connected (CELL_DCH, CELL_FACH, URA_PCH or CELL_PCH) or Idle states (depending on the FDOT UE activity) in FDD UTRAN while receiving the MBMS traffic over TDD UTRAN.

6.1.2.1.5
Specification Impacts
Modification required for Rel.5/6 RAN specification

No modification requires.
Modification required for Rel.7 RAN specification

TDD BCCH information: In one deployment scenario TDD spectrum is used solely for the delivery of MBMS, system information transmitted over BCCH needs modification as some information (such as RACH information) may not be required.  

If the MBMS service is provided only over a portion of TDD spectrum while non-MBMS services are supported over the remaining portion of TDD spectrum for TDD Rel.6 UEs, no modification is required to BCCH. This would allow backwards compatibility to TDD Rel.6 UEs. 

FDOT UEs may be unaware of whether the MBMS service is provided over a portion of TDD spectrum or the entire TDD spectrum. Hence the BCCH information on the system which uses entire TDD spectrum for the delivery of MBMS service should be structured such a way to allow the FDOT UE to follow a common procedure in acquiring MCCH information in both deployment scenarios.

Cell update/RRC connection procedure:  Two new “cause” values as “loss of MBMS due to the loss of TDD coverage” and “MBMS reception over TDD” should be added to the list of “cause” values specified to be used in cell update and RRC connection procedures. Furthermore, the MBMS service ID should also be included in the cell update and RRC connection procedure in case they are initiated with related to MBMS loss/reception over TDD. 

Reception of MBMS over TDD/FDD: at some geographical location, a FDOT UE may receive the same MBMS service over both TDD and FDD. In this scenario, a FDOT UE procedure should be defined such that the FDOT UE may select signals over TDD or FDD or the FDOT UE may receive both signals and perform selective combining at the application layer. 
Modification required for Rel.7 SA specifications 

Service announcement: The parameter within the service announcement document should be modified to indicate the service is available over TD-CDMA downlink carrier only or is available over either FDD (in case no TDD coverage) or TD-CDMA downlink carrier. 

Service registration/MSK request: The FDOT UE is required to perform service registration and to acquire MBMS Security Keys in order to decode the MBMS service, which is delivered to RAN using broadcast delivery method. 

MBMS over streaming bearers: modification is required at the multimedia service centre in order to provide MBMS services over streaming bearers. 

Note: This is only applicable if pre-Rel.6 FDD UTRAN is used.
Note that both service announcement and service registration/MSK request mechanisms are out of scope of the RAN activities; hence modification required should be addressed in the relevant SA specifications.

6.1.2.1.6
Benefits and drawbacks

Benefits

MBMS over TDD with “non-integrated RAN scenario with Rel.6 FDD and TDD” supports high bit rate MBMS delivery without impacting the quality of on going dedicated services such as voice or data. The other benefits include:

· The MBMS can be supported in Rel.6 or pre-Rel.6 FDD UTRAN with overlay Rel.6 TDD UTRAN.

· No upgrade is required to the existing UTRAN-FDD network. 
· No impact on the core-network 
· No additional RAN procedures are required to support the MBMS service.

· No counting procedure is required for support of MBMS over TDD.

· Provide service continuity at the edge of the TDD coverage area

· Ideally suited to “mobile-TV-like” applications

Drawbacks

· MBMS service is broadcast in the entire service area regardless of the number of FDOT UEs activating the service in the cell. This could result in inefficient radio resource utilization in TDD cells depending upon the nature of the services being offered.

· Small increase in UL loads in UTRAN-FDD from cell update/ RRC connection, service joining/leaving due to the MBMS support in TDD. 
<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>
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