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1.
Introduction

In RAN#35 the WI “MBMS LCR TDD physical layer enhancements” was created. There were a number of contributions discussed in the meeting in Malta for this WI. The purpose of this contribution is to propose scenarios for MBMS physical layer enhancements regarding 1.28 Mcps TDD.
2.
Discussion
For the time being it would be envisaged that the operators will provide over UMTS network the MBMS services, which may require fairly high data transmission rate. For TDD mode in UMTS, the bandwidth of a single carrier is much narrower than that of FDD mode, therefore there would be some cases where the provided MBMS services can occupy the whole radio resources of a cell. In those cases separating one carrier to operate in downlink only for the transmission of MBMS services will intuitively lead to a number of benefits. 
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Figure 1 Delivery of MBMS over dedicated DL carrier.
In case a TDD spectrum is dedicated to MBMS services as stated, all time slots in a radio subframe should be assigned as DL (as seen in Figure 1), where all timeslots should fully be assigned to the delivery of MBMS services. 
2.1 UE capability requirements

It is anticipated that the Rel-7 TDD DL carrier should be only used for transmission of MBMS traffic and its associated control information in downlink. All uplink transmission would take place in the Rel-6 TDD network. Therefore the UE minimum capability is dual receiver for Rel-6 TDD/ Rel-7 TDD DL and single Rel-6 TDD transmitter in that there is a requirement for simultaneous reception for information provided by Rel-6 TDD/ Rel-7 TDD DL.
2.2 LCR TDD Scenarios

Scenario 1: TDD + TDD DL

In this scenario, TDD operators deploy a Rel-7 MBMS DL network with a standalone frequency band on the basis of a Rel-6 TDD network with the following configurations:

● Rel-6 TDD network: traditional services + MBMS, with generic channel configurations as for Rel-6 TDD network

● Rel-7 TDD DL network: additional MBMS provision, configured only with BCCH, MICH, MCCH, MSCH and MTCH
This scenario does not preclude the cases where several Rel-7 TDD DL carriers are deployed separately with limited coordination among the MCCH control signalling for those Rel-7 TDD DL carriers. In those cases system information is separately transmitted over each Rel-7 TDD DL carrier. However, all the MCCH control signalling for those Rel-7 TDD DL carriers can be mixed in a coordination manner and repeatedly delivered over each Rel-7 TDD DL carrier.
Scenario 2: TDD + Multicarrier TDD DL

In this scenario, TDD operators deploy a multicarrier MBMS DL network within a standalone frequency band on the basis of a Rel-6 TDD network. The introduced multicarrier MBMS DL network utilizes a carrier cluster, two or more basic carriers with a bandwidth of 1.6MHz for each.

The following configurations apply to this scenario:

● Rel-6 TDD network: traditional services + MBMS, with generic channel configurations as for Rel-6 TDD network

● Rel-7 Multicarrier TDD DL network: additional MBMS provision, configured with BCCH, MICH, MCCH, MSCH and MTCH in its preferred carrier and with MTCH in its secondary carriers

Scenario 3: TDD + (Multicarrier) TDD DL

In this scenario, TDD operators deploy a single carrier (or multicarrier) MBMS DL network within a standalone frequency band based upon a Rel-6 TDD network. The Rel-6 TDD network broadcasts the system information and control message relevant to the MBMS services carried onto the introduced MBMS DL network.

The following configurations apply to this scenario:

● Rel-6 Mixed TDD network: traditional services + MBMS, with generic channel configurations as for Rel-6 TDD network, additionally carrying controlling information for additional MBMS services to be transmitted over Rel-7 Multicarrier TDD DL network

● Rel-7 (Multicarrier) TDD DL network: additional MBMS provision, configured with only MTCH
2.3 System architecture

This part of the document investigates a system architecture (as seen in Figure 2) taking account of the scenarios in 2.2.  In the system architecture, the same Rel-6 TDD RNC can be reused for supporting delivery of MBMS services over TDD DL with enhancement in terms of e.g. coordination between dedicated services via Rel-6 TDD network and MBMS services over TDD DL. In this sense, that RNC is an integrated Rel-7 TDD RNC based upon Rel-6 TDD RNC.
The essence of integration in Rel-7 TDD RNC provides possibility for it to flexibly assign resources of two networks with high efficiency from the perspective of Radio Resource Management, which is implementation dependent. Whether counting or not is up to the choice of Rel-7 TDD RNC according to the type of application.
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Figure 2:  System architecture for overlay MBMS over dedicated DL carrier.

In some cases the MBMS service, which is subject to the control of Rel-6 TDD, can be made available over Rel-7 TDD DL cells given that the service is suited to broadcast, or the number of users, who have activated the service in the overlay area, is larger than a pre-defined threshold. Otherwise, the MBMS service is provided to the activated users using PTP or PTM connection over Rel-6 TDD carriers. 
In order to receive an MBMS service over Rel-7 TDD DL, UE can be in RRC Idle mode with regard to the Rel-7 TDD DL cell, which means that there is no impact on UE’s connection state against Rel-6 TDD cell.
There is no requirement of mobility for UE with respect to Rel-7 TDD DL. The UE mobility between Rel-6 TDD cells respects the same procedures as defined in Rel-6 specifications. If the UE moves between Rel-7 TDD DL cells which belong to the same MBMS cell group, it is not needed to re-establish an RLC entity and re-initialise PDCP entity between the UE and the related Rel-7 TDD RNC for the services received. However, if the cells belong to different MBMS cell groups, the UE is required to re-establish the RLC entities and re-initialise the PDCP entities.
2.4 Backwards compatibility

The system architecture described in section 2.3 would make sure that it is backward compatible for UEs working in Rel-6 TDD mode. For Rel-7 TDD DL network there is limited system information broadcast in BCCH compared to Rel-6 TDD network, which could force mischoosing Rel-6 TDD UEs to give up camping on that. There is no impact to Rel-6 TDD UEs camped on Rel-6 TDD network after introduction of Rel-7 TDD DL network. In scenario 3 the backwards compatibility would be ensured by the means of consolidated classification of MCCH control signalling among Rel-6 TDD network and Rel-7 TDD DL network, where Rel-6 UEs could automatically omit the parsing of the information element applicable only to Rel-7 UEs. While the details and its potential complexity resulted should need further investigation.
2.5 Dual receiver requirements

Simultaneous reception of Rel-6 TDD/ Rel-7 TDD DL in the same device requires a dual receiver. The Rel-7 TDD DL receiver in the UE is used only for MBMS services transmitted over standalone spectrum and the Rel-6 TDD receiver is used for MBMS and non-MBMS traffic. There may be possibility for certain hardware implementation where only one receiver would be used to receive from both Rel-6 TDD and Rel-7 TDD DL in time multiplexing mode at the sacrifice of higher signal interruption between two bands. 

MBMS services transmitted over Rel-7 TDD DL spectrum are required to operate in the same device and at the same time as Rel-6 TDD. From an RF perspective, the impact of uplink Rel-6 TDD transmissions internal to the device should have minimal impact on the quality of downlink Rel-7 TDD DL reception which is also internal to the same device. This may require stringent isolation of frequency band in between Rel-6 TDD and Rel-7 TDD DL, which is under the remit of RAN4 and would need to be investigated.
3.
Conclusion

It is proposed to discuss the scenarios in section 2 and agree the associated stage 2 change request against technical report 25.905 for MBMS LCR TDD physical layer enhancements.
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