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1 Introduction

There are cases in which a UE may not be able to receive all services it would like to receive, meaning that some kind of prioritisation needs to be performed. This paper discusses service prioritisation when operating services with different Preferred frequency Layers (PL) as well as due to UE capability limitations.
In case one or more Preferred frequency Layer (PL) applies for the UE’s activated MBMS services, the UE may not be able to receive all services it would like to receive. This may occur in case more than one PL applies for the UE’s activated MBMS services or in case a PL applies for a subset of the UE’s activated MBMS services. It is currently unclear if for these cases the service prioritisation is always performed by the UE and if so, what the UE should assume regarding the presence of MBMS services on frequecies other than the PL

Considering the relatively high minimum capability (256 kbps), we consider that the primary UE capability limitation to consider in REL-6 is the reception of an MBMS service provided p-t-m while in CELL_DCH. Since it has been agreed that no UE capability information will be specified for MBMS, UTRAN does not know if a UE is able to receive PTM in conjunction with existing CELL_DCH activities.

SA2 has further discussed the issue of service prioritisation and informed RAN 2 about their current status, see [1]. Unfortunately SA2 has not yet concluded on whether the MBMS priorities should be UE specific or not. RAN 2 currently assumes that a temporary de- join procedure at NAS level is used to terminate ongoing services preventing the reception of a higher priority service. However, SA2 has ruled out the introduction of such a NAS based procedure because it expects that such a mechanism will result in too much overhead. Although SA2 indicated they do not intend to specify any temporary interest/ non interest mechanism, it is our assumption SA2 did not intend to rule out AS- level procedures provided their overhead is limited.

2 Analysis
2.1 Basic solution directions

Given the input from SA2 and our additional assumptions discussed in the previous, we consider that the following kind of solutions are possible:

1. Non- UE specific, signalled to RNC

In this case the same ARP value applies for all UEs receiving an MBMS service and are determined by the CN, which indicates the ARP values to the RNC during RAB assignment 

2. UE specific, signalled to RNC

The UE signals the priorities to the CN (NAS signalling). The CN would then indicate a UE- specific ARP- value in the the MBMS UE LINKING REQUEST sent the RNC.

3. UE specific, not signalled to RNC

The RNC is not aware of the priorities and always notifies the UE upon start of a new session. In case the UE is incapable to receive all services, it performs a prioritisation and would initiate termination of lower priority services preventing the UE from receiving the higher priority service that is about to start. The termination of lower priority services is performed using AS- level procedures like the following:

· Allow the UE to reject a RB establishment/ transition to CELL_DCH which would prohibit the reception of higher priority service(s)

· Make the UE respond to a dedicated notification, to request UTRAN to stop the ongoing activity prohibiting the reception higher priority service about to start

It should be noted that:
a) Solutions 1 and 2 would require some response to dedicated paging, assuming the specification should enable the RNC to serve high end UEs in a better way than just providing the highest priority service

b) The same response message may be useful for avoiding reception of session repetions that have already been received correctly

The proposal is to adopt solution 3 for the following reasons:

· Session repetition avoidance is also handled at the AS- level
· This solution results in the most consistent approach for all UE states

· This solution result is the lowest signalling overhead

· It seems most feasible to conclude this solution in the REL-6 time frame
2.2 Solution based on approach 3

In this section the proposed solution is further analysed for a number of prioritisation scenarios: start of a session, transition to CELL_DCH, change of MTCH transfer mode. FLC and session repetition are considered where appropriate.

2.2.1 Scenario 1: Session start
Upon receiving a session start from CN for an MBMS service for which a PL applies, the RNC first tries to move the UEs to the corresponding PL before starting counting and possibly providing the service on the NPL. To inform UEs in CELL_DCH, the SRNC performs dedicated notification. The UE performs service prioritisation and responds as follow:

1> If the UE wants to receive the session (prioritised and not received before)
2> the UE returns a response message

2> If the UE can not receive p-t-m in CELL_DCH(low capable UE)
3> If the service is provided p-t-m (on the current frequency)

4> the UE includes an IE requesting release of all services keeping it in CELL_DCH

3> if another preferred frequency applies for the service

4> the UE includes a requests to move to the PL

4> the UE includes an IE requesting release of all services keeping it in CELL_DCH

2> Otherwise (high capable UE, able to receive p-t-m in CELL_DCH)

3> if another preferred frequency applies for the service

4> the UE includes a requests to move to the PL

1> Otherwise (UE not interested)

2> UE need not respond and UTRAN need do nothing
The proposal implies that dedicated notification is performed in the following cases:

· Upon preferred frequency layer indication

· Upon p-t-m decision, unless already preformed for for this session (ie. to indicate a preferred frequency layer)


[image: image1.wmf] 

MBMS Dedicated Notif (FLC)

 

UE

 

RAB establishment

 

DRNC

 

SRNC

 

CN

 

MBMS 

Session Request

 

Hard handover

 


Figure 1: Dedicated notification upon session start, FLC high capable UE
For a low capable UE the proposed action upon FLC is as follows:

· Upon receiving the dedicated notification indicating the FLC, the UE indicates it wants to be moved to the PL. The UE also indicates as well as that termination of lower priority services keeping it in CELL_DCH state is needed to receive the service

UTRAN can then either 

· Terminate the CELL_DCH activities, in which case UE upon leaving CELL_DCH may move to the PL using normal FLC procedures

· Initiate hard handover to the PL. Upon deciding PTM on the PL for the concerned service, UTRAN terminates the lower priority services keeping the UE in CELL_DCH
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Figure 2: Dedicated notification upon session start, FLC low capable UE
The above proposal has the property that a low capability UEs need not give up ongoing activity if the prioritised session concerns a repetition which it has already received correctly.
2.2.2 Scenario 2: PS/ CS service start or channel switching

Upon change to CELL_DCH, which may be triggered by the start of a CS/ PS service or a rate increase, the UE may detect it is unable to receive all available services and perform a prioritisation. In case the MBMS service(s) is prioritised, the UE would reject the transition to CELL_DCH and the corresponding service start or rate increase.
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Figure 3: CELL_DCH transition rejected
In case the UE rejects the transition to CELL_DCH, UTRAN could temporarily maintain the PS RAB at a low rate on CELL_FACH. UTRAN may need to take further action when the data rate required by PS RAB can not be accomodated on Uu for a prolongued duration
2.2.3 Scenario 3: Change of MTCH transfer mode
The transfer mode for one of the UEs activated MBMS services may change eg. due to re- counting, upon reselecting to another cell, etc. As a result, a UE in CELL_DCH may not be able to receive its highest priority MBMS service for which the mode is changed from p-t-p to p-t-m. When this service priority conflict occurs, the UE should request UTRAN to stop its lower priority activity keeping the UE in CELL_DCH state. This behaviour is proposed to be accommodated in RRC as follows:

· UTRAN indicates within the RB release procedure that the release of the RB is due to a change of transfer mode from p-t-p to p-t-m

· The UE sends a message to indicate that termination of lower priority services keeping it in CELL_DCH state is needed to receive a higher priority service
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Figure 4: Termination of CELL_DCH activity upon change of transfer mode
A similar problem may occur for a UE receiving more than one MBMS service provided p-t-m. When the transfer mode for the lower priority service is changed to p-t-p, UTRAN would move the UE to CELL_DCH. In this case the UE is proposed to reject the change to CELL_DCH since that will stop reception of a higher priority service, as described in the previous section (see fig. 3).

2.3 Other issues

2.3.1 UE assumption on presence of services on other frequencies

The current R2 working assumption is that in case more than one PL applies for the UE’s activated services, the UE shall only consider the FLC information of the service that has the highest priority. However, it has not been agreed what the UE should assume regarding the presence of MBMS services on frequecies other than the PL. This is best illustrated by means of an example:

Suppose a UE has 3 activated services, in order of decreasing priority: A, B, C. Suppose that for service A no PL applies, while for service B preferred frequency layer PL-1 applies while PL-2 applies for C. The UE is on PL-2, receiving service A & C. The UE does not knows if service A is provided on PL-1, and if so which transfer mode is used. Consequently, it is unclear what the UE should do upon receiving a notification that service B is starting on PL-1.

Our proposal is that the UE should be optimistic ie. that services having no PL are present on all frequecies because this will generally result in reception of the most services. The case that a service without PL is not provided on a particular frequency due to congestion is considered to be rather exceptional.

3 Conclusions and proposal
This paper has shown that a solution for using UE specific service priorities that are not signalled to RNC can be accomodated in RRC with a limited number of changes. The proposed solution involving the following elements:

1. Introduction of a new message/ procedure eg. MBMS session request which the UE may initiate in the following cases:

· In response to a dedicated notification

· Upon another event resulting in a priority conflict in the UE eg. a change of MTCH transfer mode due to counting or upon re- selection

2. Allow the UE to reject a transition to CELL_DCH, which the UE may apply upon

· Start of a new CS or PS service

· Increase of the rate for an ongoing PS service

3. Introduction within the RB release message of an IE indicating the release is due to the change of transfer mode for an MBMS service

Furthermore, the proposal is that:

4. The UE should be assume that services having no PL are present on all frequecies
4 References

[1] R2-042088 (S2-042918), Response LS on MBMS support in UTRAN and Session Repetition, SA2
5 Messsage description (Informative annex)

10.2.x MBMS session request
The UE transmits this message to request UTRAN to take certain actions enabling the UE to receive a certain MBMS session.


Logical channel: DCCH


Direction: UE ( UTRAN
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Preferred frequency redirection
	OP
	
	Enumerated (TRUE)
	(No data)

	Release CELL_DCH activities
	OP
	
	Enumerated (TRUE)
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