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1 Introduction 
In the last RAN2#58 meeting, a decision was made regarding the techniques for MBMS transmission, and a new UE state referred as MBMS_RRC_CONNECTED state was created and captured in the stage 2 (see [1]).
The purpose of this document is to raise a number of issues related to this decision. 
2 Historical background
It is commonly expected that commercial deployment of MBMS service in LTE would likely be accompanied by the use of MBSFN methods. This kind of methods is usually referred as “Technique 2” in all related contributions.
However there are two types of situations where this type of method would be inappropriate or simply impossible: 

a. For low values of the user spatial density, this method is not optimum as it consumes a too high fraction of the resource per cell.
b. Independently of situation a., asynchronous networks are identified as an instance where MBSFN methods would be anyway inapplicable. 
To address situations a. and b., mainly 2 techniques have been considered, and their respective merits have been compared (Details can be found in the initial LS from RAN2 to RAN1 [2], in the answers from RAN1 [3]&[4], and in a number of simulation results Tdoc from RAN1: [5], [6], [7]). 

At the end, we have the three following techniques: 

Technique 2: MBSFN

Technique 1: Normal PTP Radio Bearer

Technique 6: Single Cell PTM – UE may be configured to provide UL CQI and ACK/NACK feedback.  
RAN1 was asked to study which of Technique 1 or 6 was the most efficient (in terms of fraction of resources per cell utilized) to be used in replacement of Technique 2 when it is not efficient or not applicable. Altogether, the conclusions were: 

1- For the case of synchronous network (i.e. Technique 2 is possible and is very efficient beyond a certain level of UE density), the benefit of technique 6 over Technique 1 appears limited to a small range of UE densities per cell.
2- For the case of where Technique 2 is not possible, Technique 6 would likely outperform Technique 1 over a significant range of user spatial densities.
Mainly because the transition from Technique 1 to Technique 2 (in other words, the transition between a PTP mode and a PTM mode) is considered as complicated, RAN2 created the MBMS_RRC_CONNECTED state, to be used as a support of Technique 6, and which has the following characteristics: 

UEs that are receiving MTCH transmissions and are taking part in at least one MBMS feedback scheme will be in RRC_CONNECTED state (UE also has Unicast services active) or MBMS_RRC_CONNECTED state (UE does not have Unicast service active)..
The MBMS_RRC_CONNECTED state has the following characteristics:

-
There is no S1 connection for the UE,

-
The UE has a C-RNTI

-
The UE can make measurement reports.

-
The RRC connection does not survive cell change,

-
There is no handover preparation, the UE performs cell change. It is FFS whether the target cell can be informed prior to a UE’s cell change in order to enable a faster availability of the MBMS service in the target cell,

For UEs that are in RRC_CONNECTED state, normal mobility procedures apply. In this case, the transfer of MBMS information in the UE context on X2 interface is TBD.
The creation of this new state amounts to say that RAN2 has chosen to use Technique 6 instead of Technique 1 in cases where Technique 2 is not applicable or not efficient.
Note that in the transition Technique 2 <-> Technique 6, there is no transition between PTP and PTM since the mode is anyway PTM. 
3 Issues with the new MBMS_RRC_CONNECTED state
The following issues can be raised regarding the new state: 
· Complexity of mode transition

· It was argued that transition between PTP to PTM was complex, but transition between Technique 6 and Technique 2 was not studied and raises also some complexity. 
· Additional procedures to be defined

· For example, some procedures will have to be carefully considered, such as the release of the S1 connection while the RRC connection remains active (i.e. when unicast services are released for a UE that keeps receiving the MBMS service). 
· Handovers
· In the new state, there is no real HO, the UE performs cell change. If the target cell is behind the source cell, then no data is lost to the UE engaged in the HO but the UE application layer must be paused to synchronise with the target cell. If the target cell is ahead of the serving cell, then data will be lost to the UE engaged in the HO in addition to any delay associated with handover, since bicasting or data forwarding techniques seem to be inapplicable. In comparison, although UEs using Technique 1 will lose some data at handover, the issue is less significant since conventional handover data recover techniques are applicable. 
· Some improvements possible with MIMO applied to technique 1, not technique 6.
· It was highlighted by RAN1 that single- or multi-stream MIMO methods (whether 2x2 or 4x2) are applicable to Technique 1, and this would improve the relative efficiency of Technique 1 compared to the other techniques. However, precoded MIMO feedback would seem to be inapplicable to Technique 6, or at least inefficient, and so any MIMO technique applicable to Technique 6 would presumably be limited to open loop methods such as that applied to the CCPCH.
· Collision issues not studied
· Before the creation of the new state, RAN1 highlighted the fact that when using Technique 6, the UEs in RRC_IDLE state would to use RACH as a CQI and feedback channel, and this could bring about collisions issues that have not been studied. Now that we use Technique 6 in conjunction with the new MBMS_RRC_CONNECTED state, the issue is probably less critical but still exist: for UEs not UL sync’ed, a RACH would be used anyway to send feedback. 
· Overall complication of having a new state.

· Having a new RRC state necessarily complicates the implementation. In comparison, Technique 1 comes for “free”.
4 Conclusion
Considering the issues mentioned in this document, we propose that a UE should not be mandated to support the new MBMS_RRC_CONNECTED state, and also should not be mandated to be able to send feedback. 

References
[1] R2-072339, “Stage 2 Update MBMS”, RAN2#58, Kobe, Japan, May 7-11, 2007
[2] R2-063557, “LS on Radio efficiency for delivery of Broadcast/Multicast Services”, RAN2#56, Riga, Latvia, Nov 6-10, 2007
[3] R1-071213, “Response on LS on Radio efficiency for delivery of Broadcast/Multicast Services”, RAN1#48, St Louis, US, Feb 11-16, 2007
[4] R1-072637, “Reply to LS on Radio efficiency for delivery of Broadcast/Multicast Services”, RAN1#49, Kobe, Japan, May 7-11, 2007
[5] R1-070051, “Performance of MBMS Transmission Configurations”, RAN1#47bis, Sorrento, Italy, Jan.15-19, 2007

[6] R1-071433, “Additional Results on EMBMS Transmission Configurations”, RAN1#48bis, St. Julians, Malta, March 26-30, 2007

[7] R1-072544, “Further Results on EMBMS Transmission Configurations” RAN1#49, Kobe, Japan, May 7-11, 2007








































































