3GPP TSG-RAN WG2 #76
R2-116190
San Francisco, USA, November 10 – 14, 2011

Agenda Item:
7.3.3 / 7.3.4
Source: 
Ericsson, ST-Ericsson
Title:  
MBMSInterestIndication for connected UEs
Document for:
Discussion and decision

1 Introduction

At the RAN2#75 meeting, it was agreed that for connected UEs it is up to the UE to decide whether it prioritizes MBMS or unicast services [1]. At RAN2#75bis, it was further agreed that in case of congestion, the network shall take care of EPS bearer release when MBMS is prioritized [2]. However, it has not been agreed how and when the UE indicates whether it prioritizes MBMS or unicast services. 
A new RRC message, the MBMSInterestIndication message, shall be used to indicate the UE’s interest in MBMS reception [1]:
	Agreements:

2
The UE provides MBMS interest information at the level of a frequency (rather than of an individual service). Other info is FFS.

7
The UE sends the concerned message whenever the interest changes w.r.t. the signalled information
- FFS if we can limit signalling further


Furthermore, we agreed at RAN2#75bis [2] that
	1
The UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.


In this contribution, we discuss in which cases the MBMSInterestIndication may be transmitted to the network, and how signalling can be reduced when the UE toggles between different MBMS frequencies when zapping between MBMS services.

Furthermore, we analyze the extension of the MBMSInterestIndication message by priority information. We also discuss the benefits of indicating priority information between MBMS frequencies and provide corresponding examples for illustration.
2 eNB service continuity support
Since eNBs may have differences in supported features or may want to control the transmission of MBMSInterestIndication, the eNB should be able to indicate whether it supports the MBMSInterestIndication messages from the UE. Since non-MBMS cells are supposed to move the UE to the correct carrier if required, or configure serving cells for the carrier aggregation capable UE, they should implicitly indicate the support to the UE, explicitly provide the flag in an appropriate SIB or indicate the support via dedicated signaling. Otherwise, if the network does not provide such an indication to the UEs, uplink resources may be unnessesarily wasted and potentially cause interference to other UEs.

Since it is FFS whether and how much MBMS assistance information is provided in non-MBMS cells, it is also FFS whether the eNB capability can be derived implicitly from the existence of the Rel-11 assistance information or whether explicit signaling is needed. The MBMS cell can indicate support of the MBMSInterestIndication message in SIB13 if the latter is not extended with other Rel-11 MBMS information.
Proposal 1 The eNB shall indicate to the UE whether it supports MBMS service continuity and thus, the MBMSInterestIndication message. 

Proposal 2 In MBMS cells, the flag can be provided in SIB13 if the latter is not extended with other Rel-11 MBMS information.

Proposal 3 In non-MBMS cells, it is FFS whether explicit or dedicated signaling is needed, which also depends on the provision of MBMS assistance information.

3 MBMS vs. unicast prioritization in case of congestion
In this section, we assume that the MBMS UE is capable of carrier aggregation and provides the network with the SupportedBandCombination IE. It is further assumed that the UE can receive MBMS on any cell, not necessarily the PCell or SCell.
3.1 Scenario description

[image: image1]
Figure 1. Mobility in multi-layer deployment scenarios. 
UE prioritization:

MBMS service 1 on f1: video streaming service will start soon (prioritized)
MBMS service 2 on f2: new version of some application available (lower priority, old version is ok)
Unicast service: on-demand file download (lower priority than MBMS service 1, but higher priority than MBMS service 2)
3.2 Situation

The UE is downloading a new version of an application via MBMS on f2 while downloading a file via unicast on f3, such that the UE is connected to f3 and potentially also to f2.
The UE has also decided to watch an MBMS video streaming service which is about to start on f1. This triggers that the UE sends the MBMSInterestIndication message to the network indicating that it is interested in the MBMS frequencies f1 and f2, which are both congested. 
3.3 UE capabilities
In this example, it is assumed that the UE is capable of aggregating two component carriers according to Table 1.

	
	
	Band 1
	Band 5

	1 (CA_1C)
	intra-band contiguous CA
	20 MHz
	

	2 (CA_1A, CA_5A)
	inter-band CA
	10 MHz
	10 MHz


Table 1: Supported band combinations based on [3]
Under the assumption that allocation and pre-emption (ARP) would not release unicast bearers from other UEs, the UE can only receive the following services

(a) MBMS service 1 and 2 (f1 + f2), no unicast

(b) MBMS service 1 and unicast service (f1 + f3), not possible to receive MBMS service 2 

(c) MBMS service 2 and unicast service (f2 + f3), not possible to receive prioritized MBMS service 1

Wanted outcome: (b).

3.4 Possible network behavior

The network would have different options if no priority information between unicast and MBMS services is available:
1) If the UE is only connected to f3, while receiving MBMS on ‘any carrier’, the UE can autonomously select f1 in order to receive MBMS service 1 ( (b)

2) If the UE is configured for carrier aggregation and therefore connected to f2 and f3, the network can 

· trigger a PCell/SCell reconfiguration, such that the UE is connected to f1 and f3 ( (b)

· do nothing ( (c)

3) The network triggers a handover from f3 to f1, and the network releases the UE’s unicast bearers such that the UE can simultaneously receive MBMS on f1 and f2 ( (a)
3.5 Issues
In order to satisfy the end user, the network should try to follow the UEs requests. If the UE does not provide any prioritization information to the network, it is difficult to configure serving cells for the UE and satisfy individual UEs. Prioritization and reprioritization should not be an issue for the UE. When a unicast or MBMS service is about to start, the end user should be able to judge which services to prioritize. 
Since the UE does not know about congested cells, it must always indicate its preferences to the network. Nowadays, the UE can e.g. choose whether the UE selects a cell automatically or manually. Similarly, the UE may indicate to the network whether it has any preferences or not. 
Together with each listed MBMS frequency, the UE may set a bit to “1” in order to indicate that it prioritizes the MBMS frequency over unicast. 
If the MBMSInterestIndication message sets the priority bit for f1 to “1” and the priority bit for f2 to “0”, the network can derive that the UE wants to have combination (b), i.e. MBMS video streaming and on-demand file download via unicast, and can thus configure f1 as SCell instead of f2 or it may deconfigure f2 as SCell and leave it up to the UE to receive the MBMS frequency of interest. Otherwise, if MBMS reception was only supported on PCell, the network would have to configure f1 as PCell and f3 as SCell to configure the cells according to the UE’s preferences.

If only one single bit is provided to indicate MBMS or unicast prioritization, the network would erroneously configure f1 and f2 for reception, such that the UE cannot continue unicast reception on f3.
However, it might be questionable, whether two congested MBMS cells would be realistic. Anyway, it does not seem to add much overhead to indicate one priority bit together with each MBMS frequency, if the UE receives MBMS services on more than one or two frequencies at all.
Proposal 4 Together with each MBMS frequency listed in the MBMSInterestIndication message, the UE may optionally provide priority information over unicast.

Proposal 5 If congestion is considered to be very unlikely, it would be sufficient to provide one single bit to prioritize either MBMS or unicast services without relating to any specific MBMS frequency.
If the MBMS UE is not carrier aggregation capable, it is only allowed to indicate one MBMS frequency together with the optional priority bit.
4 Mechanisms for reduced signaling

The MBMSInterestIndication is used to move the UE to the correct frequency or to configure the serving cells such that the MBMS reception can be supported both during handover in mobility and congestion scenarios.

If the carrier aggregation capable UE as described above is connected to one MBMS frequency f1 or f2 or if it is connected to f3, but can in either of the cases switch between the MBMS frequencies for zapping between different MBMS services (no simultaneous MBMS reception), without having any further requirements on the serving cell requirements, the UE should not send the updated MBMSInterestIndication message to the network.
It should only send the MBMSInterestIndication message when it starts MBMS reception (or possibly shortly before, but exact timing is still FFS). Furthermore, it should send the report to the network if it would otherwise not be able to receive the MBMS service because the MBMS and unicast frequencies are not selected according to the SupportedBandCombination IE.
The MBMSInterestIndication should be sent when the UE starts or stops MBMS reception. Once the UE has sent the report to the network because it has started MBMS reception, it should not send a modified report when it frequently changes the MBMS frequency for zapping and the MBMS reception on the other frequency does not require any network actions, i.e. when the MBMS frequencies are in the same supported band combination.
Proposal 6 Introduce a mechanism that limits toggling MBMSInterestIndication messages. 

5 Conclusion

In this contribution we discussed in which cases an eNB is able to interpret the MBMSInterestIndication (e.g. Rel-11 onwards) and how this can be indicated to the UE. 
Proposal 7 The eNB shall indicate to the UE whether it supports MBMS service continuity and thus, the MBMSInterestIndication message. 

Proposal 8 In MBMS cells, the flag can be provided in SIB13 if the latter is not extended with other Rel-11 MBMS information.

Proposal 9 In non-MBMS cells, it is FFS whether explicit or dedicated signaling is needed, which also depends on the provision of MBMS assistance information.

Furthermore, we described advantages when the MBMS UE is allowed to provide priority information over unicast together with each MBMS frequency of interest.

Proposal 10 Together with each MBMS frequency listed in the MBMSInterestIndication message, the UE may optionally provide priority information over unicast.

Proposal 11 If congestion is considered to be very unlikely, it would be sufficient to provide one single bit to prioritize either MBMS or unicast services without relating to any specific MBMS frequency.

This contribution also discusses how the signalling due to the transmission of the MBMSInterestIndication message can be reduced.
Proposal 12 Introduce a mechanism that limits toggling MBMSInterestIndication messages. 
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