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1 Introduction

At RAN2#37, Vodafone presented [1], which proposed to move UEs between frequency layers to enable a more efficient provision of MBMS in multi-layer environments. Some companies were slightly uncomfortable with agreeing to move UEs between layers in the macro/micro-layer case. The major issue that was raised regarding this scenario seemed to be the interference caused by the UE performing RACH access near the edge of a macro cell, and potentially overloading the UL of nearby pico-cells on other frequencies.

Moreover, the proposal was seen by some companies as quite a significant change of the current cell reselection procedure, due to the fact that UEs should (preferably) camp on different layers based on the received service. Although Vodafone was not convinced of this, the proposed mechanism as been slightly changed in order to accommodate these concerns. 

2 Random Access problem in macro/micro-cell case

2.1 General

In order to correctly analyse this potential problem, we should compare with Release 99. In Release 99, the problem described is not prohibited by 3GPP specifications. In fact, depending on the way that HCS values are set, this problem could be made worse or better. Now one intelligent approach could be to set HCS parameters so that the UE favours the pico-cell in this situation. However, the actual planning would depend on the Adjacent Channel Interference (ACI) caused by the macro cell, and whether it actually impacts the pico-cell.

If we take this scenario and now add the new proposal for Release 6, then it would still be up to the operator’s RRM strategy to decide which layer to prioritise. If by doing a Random access on the macro-cell, the UE would interfere with a pico-cell, then it may be best to NOT use the new parameter in this situation, and instead enable UEs to stay on the pico-cell. Although on the other hand, if the ACI is sufficiently low, then this may be possible and free-up capacity for the pico-cell.

2.2 RACH collisions caused by MBMS procedures

One argument could be that with the use of MBMS, and the use of the MBMS Notification procedure, this may cause more RACH collisions when multiple UEs are responding. However, it should be noted that the number of UEs making RACH attempts simultaneously would be minimized by the some kind of “random draw” parameter, as agreed in previous meeting. Even if one could argue that this is a quite complex task, Vodafone would like to remind RAN2 that it is independent of any layer convergence mechanism, and so the UTRAN has to cope with this regardless any other consideration.

2.3 Handling the movement of UEs to the MBMS Preferred Layer

The proposal in [1] specifies that the UE should reselect the preferred layer, once that the Notification message is received, before (eventually) it answers to the network.

Vodafone acknowledges that this solution has the drawback that many UEs may all perform a RACH access at the same time in the new (potentially macro) layer, whilst the same benefit can be obtained if the UEs that are required to respond do so before they are indicated of the MBMS layer prioritization.

In the mechanisms shown in section 4.1, this update to the mechanism is shown, and thus UEs will perform the RACH access in the original layer before moving to the MBMS Preferred Layer.

Another potential issue that has been found with moving UEs between cells is that UEs that cannot change cell would need to provide an indication to the network in the form of a RACH access. It is likely that this would be done almost simultaneously, and therefore the mechanism should be designed as to avoid this problem. Also in section 4.1, Vodafone has updated the proposal to cope with this scenario.

3 Conclusions to Scope of UE convergence

Based on the above reasoning, Vodafone conclude that if the MBMS Preferred Layer Indication mechanism is used properly, then it can provide a benefit in both the co-located cell case, and the macro-micro cell case. However, in section 4, Vodafone propose some mechanisms that are generic to every multi-layer scenario. Thus these mechanisms should be analysed and if agreed the TR25.346 can be updated accordingly.

4 Generic mechanism for UE Convergence

4.1 Mechanism to move UEs to Preferred Layer

1) MBMS Notification process occurs (already existing process)

i) MBMS Notification is sent in all frequencies on MCCH.

ii) A subset of UEs respond.

iii) UTRAN counts responses, and repeats Notification process until it has enough UEs RRC connected.

2) Indication of Preferred Layer for MBMS

i) UTRAN (based on RRM strategy) decides (if beneficial in the current situation) on preferred layer and sends a downlink message (maybe a repeat Notification, or a Cell Change Order-like message) to all cells within the defined coverage area with an indication of the Preferred Layer.

ii) This message will be received by RRC-idle (and CELL/URA_PCH is FFS) UEs, who will subsequently try to camp on a cell in the Preferred Layer. Note: This may be indicated by an HCS-like parameter, or it may be indicated purely by a UARFCN. 

iii) If they successfully move they will begin to follow the procedure in Section 4.2.

[Note: It is assumed that CELL_FACH/DCH connected UEs will be moved individually using Physical Channel Reconfiguration or Handover. This enables to stagger the signalling load caused by moving these UEs.]

3a) Handling of UEs that do not move to new frequency (re-use of Notification process)

i) UEs that are not able to move to the new frequency will do nothing initially.

ii) UTRAN will send a subsequent Notification message to UEs in this cell, including the “random draw” parameter, and a subset of UEs will respond requesting RRC connections.

iii) The UTRAN can then decide whether to give these UEs a P2M or P2P connection to receive the MBMS session.

3b) (Alternative to 3a) Handling of UEs that do not move to new frequency 

i) UEs that are not able to move to the new frequency will inform the network (e.g, they will perform a Cell Update/RRC Connection Request).

ii) The UTRAN can then decide whether to give these UEs a P2M or P2P connection to receive the MBMS session.

4.2 Generic mechanism to keep UEs on Preferred Layer

1) UTRAN sends downlink message in Preferred Layer to inform UEs that arrive in cells in this layer that this is the Preferred Layer.

2) If any UEs subsequently move onto a Non-preferred Layer, then these UEs will individually request RRC connections. 

5 Signalling requirements over the Iur interface

For the Iur interface, a Class 2 procedure is required to enable the Controlling RNC to inform the Serving RNC (of any CELL_FACH/DCH connected UEs) of the Preferred Layer, so that a Physical Channel Reconfiguration or Inter-frequency Handover can take place. 

6 Proposal

Vodafone propose the following:

1) For RAN2 to agree that the micro/macro-cell scenario for MBMS UE convergence is valid, and can provide greater radio efficiency than not having the mechanism.

2) For RAN2 to agree the proposed mechanism to enable UEs to be moved between cells.

3) To choose between the two options in section 4.1 (3a and 3b) for handling the UEs that are not able to move to the preferred layer.
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