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Introduction

Priorisation of services in MBMS
During the discussion of MBMS there has been much discussion on the UE behaviour in the case the UE capabilities do not permit the UE to receive all services the UE is interested in. There are three main scenarios that can be considered:
· Two MBMS services are sent on different preferred frequencies

· The dedicated non-MBMS service and the MBMS PtM service are sent on different frequencies (due to lack of capacity in the network on the MBMS frequency)

· The UE is not capable of receiving both the dedicated non-MBMS and the PtM MBMS service simultaneously due to limited UE capabilities

For this document we consider the conflict when the dedicated non-MBMS service and the MBMS PtM service are sent on different frequencies (due to lack of capacity in the network on the MBMS frequency).
The assumption in the todays specification is that the UE may do a service priorisation between the different MBMS and non-MBMS services.
MBMS PL Service Restriction 

This IE is used in order to allow to the UTRAN to indicate to the UE whether it is capable of providing unicast services on the MBMS preferred layer. This IE is taken into account in the priorization procedure which in term impacts the preferred frequency selection procedure.
Purpose of the MBMS PL Service Restriction
Ping Pong effect

Reducing the applicability of FLC is mainly necessary in order to reduce the ping pong effects which can be expected when the UE wants to receive at the same time:

· MBMS service A on the preferred frequency 1

· A dedicated service B which implies state transitions between CELL_FACH / CELL / URA_PCH and CELL_DCH

Problems occur when for load balancing reasons the RNC uses the frequency 2 in CELL_DCH state:
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A UE that does a web browsing session will go in a loop from state A, due to the preferred layer to the frequency 2 (B). Then when the UE becomes active again the UE will be moved either directly, or via the state (C) to the state (D), i.e. in CELL_DCH state on frequency 2. When the UE becomes inactive again it will go directly to state A because the RNC wants to keep the load away from the frequency 1, and because there is a good probability that the UE is going to become active again, e.g. by setting the IE “Frequency Info” in the RB control message. However although the UE will in a first time select a cell on Frequency 2 it will then read the MCCH and thus reselect the frequency 1.
The mechanism to avoid the use of the FLC breaks this loop in state A, by disabling the use of the Frequency convergence information.

It is necessary that this is controlled by the network, since else there is no possibility to allow the reselection depending on the UE (priority) and the radio bearer type (i.e. SIP signaling, or high data rate bearer e.g. Web browsing or streaming). Typically the network would want to allow a UE with only SIP to follow frequency convergence even if the UE wants to maintain the radio bearer, but for streaming / web browsing the RNC would not allow the UE to follow frequency convergence as long as the dedicated bearer is maintained by the UE.
Similarly for a UE with an established RAB for web browsing that is not active for a while should be allowed to follow frequency convergence. According to the todays specification there must be a hard decision in the UE if the IE “MBMS PL service restriction” is sent on the MCCH. When the RNC sets the IE “MBMS PL service restriction” on DCCH it can take into account the service characteristics, the transmission history and the user priority.
Establishment of new bearers

During the discussion other scenarios have been discussed that might overload the preferred frequency. At that time it was assumed that the establishment of a new radio bearer of a UE could introduce significant load on the MBMS preferred frequency. In order to handle the temporary aspect of the overload situation it was felt necessary that the RNC would need to be able to inform all UEs about the overload situation in order to prevent that new traffic would be created, and thus it was proposed to add this IE also on the MCCH.
Use for dedicated MBMS frequency

Lately it has also been discussed whether the IE “MBMS PL service restriction” could also be used for reserving a frequency for MBMS. In that case IE “MBMS PL service restriction” on MCCH would be used in order to move all UEs that want to establish a dedicated connection (i.e. call setup / RAB setup / RA or LA update) on the non-MBMS frequency. This would imply an interruption of the MBMS service, although extra UE capabilities for performing LA / RA updates have been defined in 25.306. It does not seem to be clear whether the redirection on a neighbouring frequency e.g. in the RRC Connection Setup message or the Cell Update Confirm message based on the inter frequency measurements is not sufficient for this scenario.
Discussion

Changes in Rel6 since the MBMS discussion
After the discussion in MBMS inter frequency measurement reporting on CCCH has been introduced.  This means that the ping pong effect is now less impacting on the capacity, because the RNC can redirect a UE that initiates an RRC Connection Request, a Cell Update or a traffic volume measurement already in the RRC Connection Setup or the Cell Update Confirm message to another frequency.

Current specification

Below is an extract of the relevant parts of the specification:
8.5.26
Service prioritisation

The UE may perform the Service prioritisation procedure whenever it detects that it becomes incapable of receiving all services it is interested in as well as whenever there are changes concerning the subset of services that it has selected to receive. This may occur upon state transitions, service / session start,  service / session stop, service reconfiguration eg. transfer mode change and preferred frequency layer changes.

If the UE detects that it is incapable of receiving all services, the UE may:

1>
request upper layers to prioritise the services and to initiate release of non- prioritised services that may cause interruption in the reception of the prioritised services;
1>
if reception of the prioritised MBMS service is inhibited by one or more MBMS service(s) provided via a p-t-p radio bearer:

2>
request UTRAN to terminate these MBMS service(s) using the MBMS MODIFICATION REQUEST message as specified in subclause 8.7.6.

NOTE:
The termination of MBMS services is performed by RRC procedures, while clearing of non- MBMS services is performed by upper layers.

8.5.27
MBMS frequency selection

The UE shall perform the MBMS frequency layer selection procedure upon receiving the IE "MBMS Preferred frequency information" or when specified explicitly e.g. as in subclause 8.6.9.2.

The UE shall:

1>
consider MBMS services, for which a preferred frequency layer is specified, to be available only on the concerned frequency;

1>
consider MBMS services, for which no preferred frequency layer is specified, to be available on all frequencies;

1>
consider that UTRAN will provide any non- MBMS services on all frequencies unless specified otherwise, i.e. as specified in subclause 8.6.9.2;
1>
if based on the above, the UE detects that it is incapable of receiving all services:

2>
perform the Service prioritisation procedure as specified in subclause 8.5.26.

2>
after having completed the release of non- prioritised services inhibiting reception of the prioritised service(s), if applicable, select the frequency corresponding with the service(s) prioritised by upper layers.
1>
otherwise:

2>
if a preferred frequency layer applies for the services included in variable MBMS_ACTIVATED_SERVICES:

3>
select that preferred frequency.

2>
otherwise:

3>
select the currently used frequency.

1>
if the selected frequency is different from the currently used frequency:

2>
if the UE is in CELL_DCH:

3>
request UTRAN to be moved to the preferred frequency by means of the MBMS MODIFICATION REQUEST message as specified in subclause 8.7.6;

3>
upon receiving a request to move to the requested preferred frequency, store the frequency information of the frequency on which the UE was operating prior to cell-reselection to the preferred frequency in the variable MBMS_PREV_FREQUENCY_INFORMATION.

2>
otherwise:

3>
apply the cell-reselection procedure as described in [4], using the received "MBMS Preferred frequency information",

3>
if the UE re-selects to a cell on the indicated preferred frequency:

4>
if the UE is in CELL_FACH, CELL_PCH or URA_PCH:

5>
act according to subclause 8.3.1.2.

4>
store the frequency information of the frequency on which the UE was operating prior to cell-reselection to the preferred frequency in the variable MBMS_PREV_FREQUENCY_INFORMATION.

4>
apply the MCCH acquisition procedure, as specified in subclause 8.7.2.

8.6.9.2
MBMS PL Service Restriction Information
The UE shall:

1>
if the UE receives a message triggering the reconfiguration procedure, a CELL UPDATE CONFIRM or an MBMS GENERAL INFORMATION message; and

1>
if that message does include the IE "MBMS PL Service Restriction Information":

2>
consider that UTRAN will not provide any non- MBMS services on the MBMS preferred frequencies.
1>
otherwise:

2>
consider that UTRAN will provide any non- MBMS services on the MBMS preferred frequencies.
1>
perform the MBMS frequency selection procedure as specified in subclause 8.5.27.

8.6.9.4
MBMS Preferred frequency information

If the IE "MBMS Preferred frequency information" is included the UE shall:

1>
perform the Preferred frequency layer selection procedure as specified in subclause 8.5.27.
Summary
It can be seen that the UE in section 8.5.26 is supposed to clear dedicated service that are not supposed to be available on a “congested” frequency when MBMS services in PTM on a preferred frequency is priorized. Thus the UE is supposed to make a “hard” decision, i.e. either dedicated services are priorized or MBMS services.
In the case that the UE has received the IE “MBMS PL Service Restriction Information” and the UE has a dedicated service established, but the UE priorizes the MBMS service the UE is supposed to first release the dedicated service as expressed in the following sentence.
2>
after having completed the release of non- prioritised services inhibiting reception of the prioritised service(s), if applicable, select the frequency corresponding with the service(s) prioritised by upper layers.
Problems
Today the service priorization between dedicated bearers and MBMS bearers is an optional feature. It relies on tight interactions between the AS and the NAS in the UE, i.e. it assumes that a UE will refrain from establishing or will release services that require a dedicated connection to a given frequency. Service priorization between dedicated and MBMS services can only be decided locally in the UE.
MBMS PL Service Restriction Information Sent on the MCCH

In this situation all UEs with a dedicated RAB that are camping on the preferred frequency will need to take actions autonomeously independently on the state of the dedicated bearers established (i.e. irrespective of whether data is exchanged or not, and irrespective of the RAB type and data rate). The case where the UE is in idle mode and just wants to establish a RAB is not yet covered and it is not clear whether the UE might stop to apply frequency convergence at setup of a dedicated bearer. In order to allow a UE with any dedicated RAB established to continue reception of MBMS service on PtM this assumption means that the UE must perform service priorization and must initiate a dedicated release of the PtP RAB.
In the case that this IE is sent when UEs with dedicated RABs are on the preferred frequency it will imply either that the UEs will massively initiate the release of the unicast /PtP bearers, or will massively move between the cells. This seems to be undesirable.
Problems:

In the case of a state transition from DCH to FACH / PCH and a SIP signaling bearer is maintained.
If the UE / network want to maintain this bearer this means that the UE will never be allowed to apply frequency convergence on a congested MBMS preferred frequency and thus will not be able to receive an MBMS service on a MBMS preferred frequency that is congested / reserved for MBMS services. Especially for Mobile TV like services it is seen that a user after a dedicated call might want to be able to receive Mobile TV service without necessarily release all dedicated radio bearers.
Also there will anyway be no action on non-MBMS UEs, i.e. in the case that the MBMS preferred frequency is used for normal traffic when no MBMS is ongoing non-MBMS UEs will be camping on that frequency and thus they will not take into account the IE “MBMS PL Service Restriction Information”, and therefore the network anyway needs to reserve some resources at least to allow the redirection.

Sent on the DCCH
The RNC is aware on which dedicated service are already established and on the priority of the UE bearers. Therefore there is no need for UE actions for priorization to be taken into account, the UE should always follow the UTRAN command. In the case that this is preventing the UE to follow its preference the UE may release dedicated bearers / Iu connections in order to follow frequency convergence.
Also interactions between the IE sent on MCCH and DCCH are not clear.

Analysis

In order to analyze the current situation the different scenarios are listed and the UE behaviour according to our understanding is briefly described:
	
	
	MBMS PL Service Restriction Information set on MCCH
	Pro
	Con
	MBMS PL Service Restriction Information set on DCCH
	Pro
	Con

	
	
	Priority: MBMS
	Priority:
Dedicated
	
	
	
	
	

	1
	Establishment of dedicated RAB, Signalling (LA / RA / measurements) in idle, FACH or PCH states on PL and indication is set.
	Today:
No behaviour defined
Possible:
UE might refrain from establishing a new bearer, this could be purely implementation dependant, i.e. indication on MMI that any action might stop the reception of MBMS
	Today:
UE stops to apply Frequency convergence, although this is not explicitely described.
	No need for re-direction
	Possible delay for BCCH reading on target cell, MBMS interruption
	n.a.
Only redirection can be used which allows to decide based on establishment cause.
	n.a.
	n.a.

	2
	FACH or PCH 
UE has dedicated bearer on PL and indication is set.
	Today:
UE stops FLC and initiates release of dedicated bearer

	Today:
UE stops FLC
	
	If all UEs remove the dedicated bearer this may lead to significant traffic
	Today:
The UE does not follow preferred layer convergence independently on priorities. UE might initiate dedicated bearer release although restriction is only during active phase.
	Minimum service impact for UEs that do not want to do priorization
	

	3
	Re-seletion with dedicated service active in PL
	
	
	
	
	
	
	

	3a
	Not set in the target and set in source (FACH / PCH)
	Today:
UE should have released the dedicated bearer already in source RNC. 
	Today:
Upon cell reselection the UE acquires BCCH, MCCH and then performs frequency convergence
	Possible to handle cell by cell
	Not possible to distinguish between e.g. SIP RB, feedback etc.
	n.a.
	n.a.
	n.a.

	3b
	Set in the target and not set in source (FACH / PCH)
	Today:
UE reads BCCH and reselects before receiving MCCH of the target cell. Then priorization is applied, the dedicated bearer is releaszed and the UE performs frequency convergence.
	Today:
UE reads BCCH and reselects before receiving MCCH of the target cell. Then priorization is applied and the UE will not apply FLC.
	Possible to handle cell by cell
	UE needs to read BCCH AND MCCH before reselecting
	n.a.
	n.a.
	n.a.

	4
	State transition from CELL_DCH when set, and dedicated RAB exists.
	Today:
n.a. UE must do priorization at dedicated notification. Possibly UE would release the dedicated bearer after state transition.
	Today:
No action, UE does not follow FLC.
	n.a.
	As long as the dedicated bearer exists the UE will not follow FLC, even if no data is exchanged.
	UE stays on indicated frequency / same frequency as in CELL_DCH.
UE might initiate release of dedicated RAB.
	As soon as possible the UE is allowed to perform FLC.
	


According to the above discussion we make the following observations:
Today it is possible for the network to redirect a UE to CELL_DCH on another frequency, and therefore the establishment of dedicated service on a different frequency should not be a problem. Furthermore based on the establishment cause the network can decide on “resource consuming” cases, i.e. call establishment or on “basic” procedures e.g. LA / RA update. 
Also the network always needs to assume that legacy UEs can camp on the frequency that is sometimes used as preferred frequency that might anyway initiate a call establishment.

Even for the “standalone carrier” the possibility to let the UE start the establishment of the connection on the MBMS preferred frequency is the better way of doing since service interruption due to LA / RA update is minimized (in case of UE capable of receiveing the service in CELL_DCH state according to the defined minimum UE capabilities) and the necessary capacity is not significant.
MBMS PL Service Restriction Information set on DCCH does not make priorization mandatory. The UE relies on the network to allow frequency convergence in the case that the UE is inactive, or the data rate of the dedicated RAB is only small. The UE can release dedicated RABS when RNC prevents the UE to follow frequency convergence. The “MBMS PL Service Restriction Information”is sent via dedicated message, i.e. typically at transitions from CELL_DCH to CELL_FACH/CELL_PCH and then removed on transition to URA_PCH.
MBMS PL Service Restriction Information set on MCCH implies that priorization must always be done in order to be able to receive MBMS when a dedicated RAB is established. The UE must release dedicated RABS when it wants to receive MBMS on the preferred frequency and dedicated RABs exist. This prevents to keep RABs e.g. for interactivity together with preferred frequencies.
Frequency reselections especially in CELL _FACH / PCH states should be limited as much as possible since there is an outage due to the reading of the BCCH on the new frequency.
Proposed solution
Our understanding is that the only advantage of setting the “MBMS PL Service Restriction Information” could be for the case where the UE is about to establish a new RAB in order to allow the UE to foresee whether this will probably interrupt the MBMS reception. If this is seen usefull this should be clarified in the specification.
In the case that a dedicated bearer is already established we believe that it should be the RNC responsibility to determine whether the already established radio bearers prevent from applying frequency convergence by setting the “MBMS PL Service Restriction Information” in a dedicated message to the UE. If the UE still prefers to receive the MBMS bearer on the PL it can release the dedicated bearer.
Conclusion

We have discussed our view on the usefulness and the applications of the IE “MBMS PL Service Restriction Information”. If RAN2 can agree on a way forward LG Electronics is happy to draft the necessary specifications for the next meeting.
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