3GPP TSG-RAN WG2 #77




R2-120231
6th – 10th Feb 2012


Dresden, Germany
Agenda item:
7.3.3
Source: 
LG Electronics Inc.
Title: 
UE Behaviour in RRC Idle UE
Document for:

Discussion
1.
Introduction
Following is current agreed text for MBMS.

	If MBMS is prioritised and the unicast connection cannot be maintained because of congestion on the MBMS carrier then the E-UTRAN releases unicast bearers. It is left to E-UTRAN implementation whether all bearers or only GBR bearers are released. The E-UTRAN does not trigger re-establishment of the released unicast bearers.

· NOTE 6: Details of how unicast bearer may be established/re-established in cases of congestion of the MBMS carrier are FFS. 


In this contribution, what is the expected behavior of UE when the UE’s RRC connection is released due to MBMS/unicast priority is discussed.
2.
Discussion
Operators have limited set of frequency bands. Thus, when operators provide MBMS service, they will carefully plan which frequency layer will provides MBMS services. Even though operators try to disperse cell loads over multiple frequencies, as long as operators do not provides a same popular MBMS service over multiple frequencies, many UEs will converge on the one MBMS frequency layer. This will result in congestion on a MBMS cell.
In general, for non-MBMS UEs, network can use either user-dedicated cell-camping priority information or SIB based cell-camping priorities. Through this cell-camping priority information, eNB can distribute UEs over multiple frequencies. However, for MBMS UE, as long as UEs are intending to receive MBMS service, network cannot distribute the UEs. When a cell without MBMS service is congested, it is probable that all the neighboring cells also are congested. On the other hand, when a cell with MBMS service is congested, it is probable that other neighboring cells are not congested.

Thus, when a MBMS cell is congested, UE may get access to unicast service as soon as it moves to other non-MBMS frequency.

Observation 0:
When a MBMS cell is congested, a UE will probably get a unicast service as soon as the UE moves to other non-MBMS cell. 
When eNB makes a decision to release RRC connection toward a certain UE, it’s because the user prioritized a MBMS rather than other unicast services. But this user’s preference can dynamically change. The fact that user prioritized a MBMS service over unicast service at the time when eNB decides to release the UE does not mean that the user always prefers MBMS service over unicast service. After the UE transits from RRC Connected mode to RRC Idle mode, the user can change his preference. 
Observation 1:
After returning to RRC Idle mode by release by network, a UE can initiate different unicast service which a user prioritizes over MBMS. 

Following scenarios can be considered:
Scenario 1:

1. UE is using unicast service A. At the same time, the UE is receiving MBMS Service B.

2. A MBMS cell becomes congested.

3. User prioritizes MBMS service B over unicast service A.

4. eNB releases RRC connection toward the UE.

5. The UE stays in RRC Idle mode. The UE is still interested in MBMS.
6. User starts another unicast service B. 

In this scenario, as long as the UE prefers MBMS service over unicast service, the UE should not try RRC Connection Establishment. Because the UE still prefers MBMS service, the UE cannot be moved to other frequency and the UE cannot get access to unicast service because the MBMS cell is congested. Because eNB does not have capacity in this case, the RRC connection will be released again as soon as the UE makes a RRC Connection. Not to complicate the situation, the UE should not try RRC connection.

However, if a user prefers unicast service B over MBMS service, there should be no restriction for the UE’s attempt for RRC Connection Establishment. Because the UE has still a not-so-strong interest in MBMS, the RRC Connection Establishment procedure will start in the MBMS frequency. After the RRC connection establishment, eNB can move the UE to other frequency because the UE does not prefer MBMS services. 
This would be similar to the situation where a UE stays in RRC Idle mode from the start.
Scenario 2:

1. UE is in RRC Idle mode.

2. A MBMS service D starts. The UE still is in RRC Idle mode.

3. The MBMS cell becomes congested.

4. A user starts to use a unicast service E. 
In this scenario 2, the UE has never been in RRC Connected mode. One can argue that access from this UE should be prevented because the MBMS cell is congested. But, this UE stays in a congested MBMS cell because the user wants to receive MBMS also. If the user’s desire to receive MBMS is not strong, it means that the user is ready to give up MBMS reception to get unicast services. For this UE, if the user starts RRC Connection Establishment procedure in a MBMS cell, the UE will be moved to non-MBMS cell as soon as the RRC connection is established. In any case, the UE will never know beforehand whether it will be handed over to other frequency after establishment of RRC connection.
Conclusion 1:
For a UE which is receiving a MBMS service but does not prioritize MBMS service over unicast service, the UE should be allowed to access a MBMS cell.

It is probable that some UEs which follow normal cell re-selection rule happen to camp on a MBMS cell. If mechanism such as ACB is used in a MBMS cell, the ACB will impact also these UEs which are not related to MBMS. To minimize QoS degradation for legacy UEs or non-MBMS UEs, separate access control mechanism which only targets MBMS UE is necessary.
Conclusion 2:

Separate access control mechanism targeting only MBMS UE is required.
Because a UE can transmit MBMS Interest Indication in RRC_Connected mode, a UE knows the user’s preference between MBMS service and unicast. Then, it can be assumed that a UE in RRC_Idle mode also knows the user’s preference between MBMS service and unicast service in RRC_Idle mode. Thus as a consequence of conclusion 1, if any MBMS-specific access control is adopted, it should be applied only when a UE prioritize MBMS over unicast service.
Conclusion 3:

If MBMS-specific access control is adopted, this should be used only when MBMS is prioritized over unicast.
3.
Proposal

It is proposed to agree that:
· For a UE which is receiving a MBMS service but does not prioritize MBMS service over unicast service, the UE should be allowed to access a MBMS cell.
· Separate access control mechanism targeting only MBMS UE is required.

· If MBMS-specific access control is adopted, this should be used only when MBMS is prioritized over unicast. 
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