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1
Introduction

On the future network deployment, MBMS dedicated carrier solution may be the common solution for MBMS. That means that the MBMS dedicated carrier only supports MBMS service and does not support any non- MBMS service or supports non-MBMS service in a limited way.

This contribution considers the scenario when UE sets up a non-MBMS service while it is receiving MBMS service(s) on the MBMS dedicated carrier. Different possible solutions are analysed and the benefits/drawbacks of each one are discussed.  

2
Discussion
In the MBMS dedicated carrier solution, MBMS is only transmitted on a dedicated frequency layer, which does not support any non-MBMS service, or the initiation of non-MBMS service is limited. The non-support or limited support of non-MBMS services is signalled by the “MBMS PL Service Restriction Information” IE. UTRAN uses FLC to request UEs to re-select to the frequency layer on which the MBMS service is intended to transmit. And UTRAN can use FLD to redistribute UEs across to their previous frequencies at MBMS Session Stop phase. 

During an ongoing MBMS session, a UE may originate or be terminated a non-MBMS service in MBMS dedicated carrier. In such a scenario, the UE and UTRAN behaviour and the protocols have not been specified so far. So this should be discussed.

In the following discussion, we call the carrier supporting any non-MBMS service as “normal carrier” and the carrier only with MBMS service supporting as “MBMS dedicated carrier”.

Scenarios that UE initiates or is terminated a non-MBMS service are discussed respectively below.

2.1
UE originates a non-MBMS service e.g. voice call on the MBMS dedicated carrier

Method1: UE initiates cell reselection procedure before originating a non-MBMS service.

In this case, the UE may perform the Service prioritisation procedure by upper layers at first. 

Then, the UE applies the cell-reselection procedure using preferred frequency, which is for non-MBMS service. If the UE receives MBMS service(s) via p-t-p radio bearer (UE may be in CELL_DCH or CELL_FACH state), UE may request UTRAN to terminate these MBMS service(s) using the MBMS MODIFICATION REQUEST message before the cell reselection procedure.

Finally, the UE initiates the non-MBMS service on the normal carrier.

Method2: UTRAN re-direct UE to normal carrier when UE request to set up a non-MBMS service.

Conclusion: Method1 is preferred. But method2 may be a supplement solution when MBMS dedicated carrier supports non-MBMS service in a limited way.

2.2
UE is terminated a non-MBMS service in MBMS dedicated carrier
In this scenario, cases of UE in different RRC states are discussed. The case that UE in idle state is discussed in detailed. UE in other states i.e. case 2 and 3 in the following is similar.
2.2.1

Case 1: UE in idle state 
Figure1 illustrates a terminating call procedure for UE in Idle state. 
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Figure1. Terminating Call Procedure for UE in Idle state

Method 1: When UE receives paging, UE perform cell reselect to normal carrier.

Example: In case 1, UE receives PAGE TYPE1 message (step 1), according to page cause, UE is informed that it will be terminated a non-MBMS service. UE can reselect cell to normal carrier that provide non-MBMS service. And then, UE initiates RRC CONNECTION SETUP message (step 3).

Advantages:

· Only affect UE

· Less UTRAN impact

· Avoid signalling overload (This is critical. For example, at MBMS dedicated carrier, thousands of UEs receive MBMS service.)

· Less call delay

· Can also be applied to UE in other states except for the CELL_DCH state.

Disadvantages:

· MBMS data loss is inevitable if UE is not willing to receive the non-MBMS service. For example, UE rejects a voice call according to phone number (This is known by UE after step 10) and return to MBMS dedicated carrier again.

Method 2: the UTRAN re-directs the UE to normal carrier after receiving UE’s response.

Example: In case 1, after UTRAN receives RRC CONNECTION REQUEST message (step 3), UTRAN re-directs UE to normal carrier through RRC CONNECTION SETUP message (step 5). Of course, in step 4, Radio Link is setup on normal carrier.

Advantages:

· Can also be applied to UE in other states.

Disadvantages:

· Affect both UE and UTRAN

· Signalling overload

· Increase the call delay

· MBMS data loss is inevitable if UE is not willing to receive the non-MBMS service. For example, UE rejects a voice call according to phone number (This is known by UE after step 10) and return to MBMS dedicated carrier again.

Method 3: the UE finishes non-MBMS service negotiation with CN and the UTRAN may re-direct service RB to normal carrier.

Example: In case 1, UE finish non-MBMS service negotiation with CN. If UE rejects terminating call, the procedure is ended. If UE confirms the call, CN may send RAB ASSIGNMENT REQ message to UTRAN. UTRAN may re-direct RB to normal carrier.

Advantages:

· UE can decide whether or not accept the terminating call. This may avoid MBMS data loss.

· Can also be applied to UE in other states.

Disadvantages:

· Signalling overload

· Affect both UE and UTRAN

· Increase the possibility of call delay and call drop down

Conclusion: The method 1 is preferred. Since it is simpler and stable for overall system.

2.2.2

Case 2: UE in CELL_DCH state
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Figure 2: UE in CELL_DCH state receive paging
In this case, UE in CELL_DCH state may not be able to perform inter-frequency measurement and cell reselection. So UTRAN initiate the hand over procedure for this UE and direct it to the normal carrier when UTRAN receives the Paging from CN.

This case occurs rarely in practice MBMS dedicated carrier solution.

2.2.3

Case 3: UE in CELL_FACH, CELL_PCH, or URA_PCH state 
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Figure 3: UE in CELL_FACH/ CELL_PCH/URA_PCH state receive paging

In this case, the prefer method is that UE performs cell reselect to normal carrier after UE receives paging.

3
Conclusions

Through above analysis, we have proposed a number of conclusions throughout this document; they are collected here.
· UE initiates cell reselection procedure from MBMS dedicated carrier to normal carrier before originating a non-MBMS service.

· If UE is in IDLE/CELL_FACH/CELL_PCH/URA_PCH state, UE performs cell reselection to normal carrier after UE receives paging at MBMS dedicated carrier.

· If UE is in CELL_DCH state, UTRAN performs handover UE from MBMS dedicated carrier to normal carrier when UTRAN receives the paging from CN.
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8.1.2.3
Reception of a PAGING TYPE 1 message by the UE

A UE in idle mode, CELL_PCH state or URA_PCH state shall receive the paging information for all its monitored paging occasions. For a UE in idle mode, the paging occasions are specified in [4] and depend on the IE "CN domain specific DRX cycle length coefficient", as specified in subclause 8.6.3.1a. For a UE in CELL_PCH state or URA_PCH state, the paging occasions depend also on the IE "UTRAN DRX cycle length coefficient" and the IE "RRC State Indicator", as specified in subclauses 8.6.3.2 and 8.6.3.3 respectively.

When the UE receives a PAGING TYPE 1 message, it shall perform the actions as specified below.

If the UE is in idle mode, for each occurrence of the IE "Paging record" included in the message the UE shall:
1>
if the IE "Used paging identity" is a CN identity:

2>
compare the IE "UE identity" with all of its allocated CN UE identities:
2>
if one match is found:

3>
indicate reception of paging; and

3>
forward the IE "CN domain identity", the IE "UE identity" and the IE "Paging cause" to the upper layers.
3> if “MBMS PL Service Restriction Information” is TRUE on the current MBMS preferred frequencies and the IE "Paging cause" is not the value "Terminating – cause unknown".
4> perform the MBMS frequency selection procedure as specified in subclause 8.5.27.
1>
otherwise:

2>
ignore that paging record.
If the UE is in connected mode, for each occurrence of the IE "Paging record" included in the message the UE shall:
1>
if the IE "Used paging identity" is a UTRAN single UE identity and if this U-RNTI is the same as the U-RNTI allocated to the UE stored in the UE variable U_RNTI:

2>
if the optional IE "CN originated page to connected mode UE" is included:

3>
indicate reception of paging; and

3>
forward the IE "CN domain identity", the IE "Paging cause" and the IE "Paging record type identifier" to the upper layers.
3> if “MBMS PL Service Restriction Information” is TRUE on the current MBMS preferred frequencies and the IE "Paging cause" is not the value "Terminating – cause unknown".
4> perform the MBMS frequency selection procedure as specified in subclause 8.5.27.
2>
if the IE "Release indicator" in the IE "RRC connection release information" has the value "Release":

3>
release all its radio resources;

3>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to the upper layers;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
pass the value of the IE "Release cause" received in the IE "Release information" to upper layers;

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode;

3>
and the procedure ends.
2>
otherwise:

3>
perform a cell update procedure with cause "paging response" as specified in subclause 8.3.1.2.

2>
ignore any other remaining IE "Paging record" that may be present in the message.

1>
if the IE "Used paging identity" is a UTRAN group identity and there is a group identity match according to subclause 8.6.3.13:

2>
if the IE "Release indicator" in the IE "RRC connection release information" has the value "Release":
3>
release all its radio resources;

3>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to the upper layers;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
pass the value of the IE "Release cause" received in the IE “Release information” to upper layers;

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode;

3>
and the procedure ends.

2>
otherwise:

3>
perform a cell update procedure with cause "paging response" as specified in subclause 8.3.1.2.

2>
ignore any other remaining IE "Paging record" that may be present in the message.
1>
otherwise:

2>
ignore that paging record.
If the IE "BCCH modification info" is included, any UE in idle mode, CELL_PCH or URA_PCH state shall perform the actions as specified in subclause 8.1.1 in addition to any actions caused by the IE "Paging record" occurrences in the message as specified above.

8.1.11.3
Reception of a PAGING TYPE 2 message by the UE

When the UE receives a PAGING TYPE 2 message, it shall not affect the state of any other ongoing RRC procedures, when not stated otherwise elsewhere.

The UE shall:

1>
indicate reception of paging; and

1>
forward the IE "Paging cause" and the IE "Paging record type identifier" to upper layers.
1> if “MBMS PL Service Restriction Information” is TRUE on the current MBMS preferred frequencies and the IE "Paging cause" is not the value "Terminating – cause unknown".

2> perform the MBMS frequency selection procedure as specified in subclause 8.5.27.
The UE shall:

1>
clear the entry for the PAGING TYPE 2 message in the table "Accepted transactions" in the variable TRANSACTIONS.
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