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1.
Introduction
In continuing discussions in 3GPP_TSG_RAN_WG2, RAN2 has identified that for MBMS reception to be successful,  the UE and the RNC and the CN must have the knowledge that the mobile has chosen to perform MBMS reception over other PS Services which it considers to be less important than the MBMS reception. These PS services which are of lower priority would typically have PDP Contexts with the characteristics of being Non-Realtime and non-GBR (Guaranteed BitRate). 
RAN2 has further raised this in LS to CT1 in R2-051109/C1-050503, that the cases when such knowledge is required are 
1. for UEs that do not support simultaneous dedicated transactions and reception of MBMS and

2. MBMS services are provided on single frequency which provides limited or no support for dedicated transactions

As RAN2 points out, the reason for needing this knowledge is that for both cases, the transfer of data and control information should stop during MBMS reception since such transfers will invariably interrupt MBMS reception and potentially cause MBMS reception to be prematurely terminated.

This contribution intends to elaborate the points raised by RAN2 in their LS and analyse  possible signalling methods to convey the knowledge of MBMS reception being chosen over other non-Realtime / non-GBR PS Services. The discussion hereforth is only applicable to UEs that cannot support simultaneous dedicated transactions and MBMS reception.
2.
Discussion

For UE that cannot support simultaneous dedicated transactions and MBMS reception, the UE has to make a prioritisation of services. For instance, the prioritisation can be 1st CS Call, 2nd MBMS Reception, 3rd PS Services. Another example can be 1st CS Call, 2nd PS Conversational, 3rd MBMS reception, 4th Other non-conversational PS Services. This prioritisation can be realtime interactive MMI or it can be preset configuration within the UE. This is not discussed further.
Once prioritisation is made (interactively or by preset configuration), UE actions are required upon start of MBMS session prior to MBMS reception by the UE, ie. the non- prioritised services have to be released / suspended / place in hibernation. 
This is so that no uplink/downlink traffic should take place as such traffic would invariably cause interruption of or even failure to complete MBMS reception.

The releases of dedicated services are quite clear (typically triggered by the user upon notification that an MBMS service is to start). For CS services, it is clear that the regular call clearing procedures are used. Similarly for PS Call, there will be IMS level signalling to release the IMS voice call. However, the signalling procedure to release/ suspend / hibernate other non- prioritised PS domain services (ie. the non real-time PS Services) prior to MBMS reception is not clear. More importantly, during MBMS reception these non-prioritised PS Services (ie. those PS Services which have been chosen by UE/user to be less important to MBMS reception) should not have any uplink and downlink traffic. Typically, these non-priority PS Services would be PDP Context with the characteristics non-RT / non-GBR. However, such PS services shall not include PDP Context established for IMS Signalling as it is a requirement to notify the mobile in case of terminating PS Services supported by IMS eg. VoIP calls.
Thus there is a need for the CN to be aware that the UE has prioritised for MBMS reception. Here, we make the distinction between the CN having the knowledge that the UE is about to do MBMS reception and so wishes that other PS Services to be essentially suspended/place in hibernation and the CN having the knowledge of the individual level of prioritisation of each and every PS service. The need is for knowledge of the former and not the latter.
In addition (as RAN2 points out in their LS R2-051109/C1-050503) whilst moving the UE out of Cell_DCH, the UTRAN “may wish to keep a certain number of UEs in connected mode for counting purposes“. So while the UE takes action to flag its preference for MBMS reception, it would be desirable to keep that signalling transaction ‘alive’ for UTRAN to perform UE counting. As RAN2 further points out, releasing the signalling connection to bring it up again would only incur more signalling, more delay and more overheads – none of which is desirable.
Furthermore, during MBMS reception, any terminating CS voice call or PS voice call to that UE shall be notified to the UE whereby the UE can make the choice of continuing with MBMS reception or abort MBMS reception in preference of incoming voice call.

Summarising these requirements raised by RAN2 :-

· The UE has to provide the knowledge to CN that it has chosen to do MBMS reception and wishes activity on those PS Services it considers less important (typically non-RT / non-GBR PS Services) to be suspended / place in hibernation.
Note: There is not the need to provide knowledge of the order of priorities.
· To allow for UTRAN counting purposes, the RRC Connection should be kept. This is not a hard requirement, but invariably if the RRC Connection is lost, the UTRAN will have to re-establish the RRC Connection to some if not all the UEs known to itself so that it may do UE Counting. 
· During MBMS reception, there should be no downlink and uplink traffic for data and control information of those non-prioritised PS services.

· During MBMS reception, terminating CS voice call and terminating IMS voice call shall be notified to the UE.

3.
Current signalling and their deficiencies

Currently, there is the possibility of UE asking for PDP Context Deactivation prior to MBMS reception. This has the unpleasantness that the PS service(s) is(are) deleted and has later on, after end of MBMS reception to be re-activated.

Currently there is no other NAS procedure whereby the UE can make the CN aware that non-prioritised non RT/ non-GBR PS Services are to be suspended (to enable MBMS reception). Without this awareness in the CN, the the CN will allow downlink traffic to continue.

Currently, if deactivation of PDP Context is not done and with no other way to convey to he CN the knowledge of MBMS reception being a priority, the only other  means is for  the UTRAN seeing that there is a lack in traffic activity move the UE from Cell_DCH. 
However,  this 
a) takes time (as pointed out in LS R2-051109/C1-050503 )and 
b) whilst for the uplink the UE knowing its preferences will level off its uplink activity, but would still not – as CN has no such knowledge – stop the CN attempting to deliver to the UE downlink and terminating traffic. 
Thus there should be some standardised way in which UE can signal its preference for MBMS reception and at the same time that same signalling transaction can be kept up for UTRAN’s use. This standardised signalled preference would also provide the awareness to the CN such that any downlink traffic or terminating services can be managed with the knowledge  that the UE has chosen MBMS reception.

4.
Proposed Possible Solutions

As R2-051109/C1-050503 points out, RAN2 see two possible approaches, both of which necessarily requires that the CN has knowledge of the UE’s choice of MBMS reception over other PS services. These two alternatives that RAN2 raised are:-
1. Once CN is aware of UE’s wish for MBMS reception, the CN releases the concerned RABs and possibly even the signalling connection. This however, has the disadvantage that the UTRAN needing to apply the UE counting procedure, will have to bring the UEs back from Idle Mode to Connected Mode with additional signalling and the incurred delays.

2. Once CN is aware of UE’s wish for MBMS reception, CN will disallow downlink traffic but the RABs and/or the signalling connection is maintained. Without any traffic the UTRAN will eventually move the UE from Cell_DCH and so MBMS reception can take place. But the disadvantage here is that “this approach means there will be some delay before the UE is able to receive the prioritised MBMS service.“, albeit acceptable to RAN2 for Rel 6.
Thus it is recognised that the best possible solution shall consider :-
a) UE raise CN’s awareness that it wishes MBMS reception over non-prioritised PS Services.
This allows CN to disallow downlink PS traffic.

b) The RABs and signalling connection are kept. This allows for UE counting procedures without having additional signalling to bring UEs back to connected mode.

c) The RABs that are kept are maintained at as low an uplink bitrate and downlink bitrate as is possible thereby indicating immediately to the UTRAN that the UE can transit from Cell_DCH.

d) Paging for terminating CS call would be possible by normal paging means, while the IMS signalling context shall be kept up and running – apart from the other non-prioiritised PS services which shall be suspended– to allow for terminating IMS call to be notified to UE.

With those in mind, we propose the following :-
4.1
Adapting PDP Context Modification
This proposed solution adapts the PDP Context Modification procedure. Once UE NAS has prioritised MBMS reception over PS services (or selected PS services), when MBMS reception is to begin,

· The UE sends MODIFY_PDP_CONTEXT_REQUEST carrying a new SM cause = “MBMS reception has been prioritised” to the network requesting modification of both the Maximum bitrate for downlink and the Maximum bitrate for uplink to 0 kbit/s

· The modification plus the new cause value, will flag the SGSN to do a RAB re-assignment, sending RAB_ASSIGNMENT message to the RNC modifying the existing RABs, downgrading them to 0/0 kbit/s.

· SGSN will also modify the contexts towards the  GGSN, indicating Maximum bitrate for downlink and the Maximum bitrate for uplink to 0 kbit/s
· Essentially the PDP Contexts are now in hibernation or suspension.

· The UTRAN seeing 0/0 kbit/s will immediately move the UE out of Cell_DCH but keep the RRC Connection.

MBMS reception can proceed. During MBMS reception:-

· The RRC Connection and the Iu connection are kept up for UE counting and for UE linking.

· No uplink and downlink traffic for the affected PDP Contexts (PS Services) will take place because of the maximum bitrate for downlink and the maximum bitrate for uplink are both set to 0/0 kbit/s.
· Should there be a periodic RAU/LAU, the UE will attempt a RAU/LAU. There might possibly be temporary loss of MBMS reception if the UTRAN moves the UE to CELL_DCH state for a short period of time
· Should there be an incoming CS call, the MSC shall ask for a page

At the end of MBMS reception, at such time the UE wishes, the UE will trigger another Modification procedure, sending MODIFY_PDP_CONTEXT_REQUEST to the network requesting for the appropriate bitrates. With that the GGSN will then get update of the new QoS changes. The SGSN would then send another RAB_ASSIGNMENT modifying the RAB to the appropriate requested bitrate.
Accommodation for IMS Services:

The Context Modification procedure will not be run for the PDP Context established for IMS signalling. That way, any IMS signalling related to PS voice call can be notified to the UE.

4.2
Adapting PDP Context Deactivation
This proposed solution adapts the PDP Context Deactivation procedure. Once NAS has prioritised MBMS reception over PS services (or selected PS services), when MBMS reception is to begin, 
· The UE sends DEACTIVATE_PDP_CONTEXT_REQUEST to the Network with a new SM cause = “MBMS reception has been prioritised”.
· This new SM cause = “MBMS reception has been prioritised” will be a flag to the SGSN and the GGSN to be aware that UE has now chosen MBMS reception over present activated PS services. Essentially the PDP Context(s) is(are) put into hibernation or suspension rather than being actually deactivated.

· The new SM cause value, will flag the SGSN to do a RAB re-assignment, sending RAB_ASSIGNMENT message to the RNC modifying the existing RAB downgrading them to 0/0 kbit/s.

· The UTRAN seeing 0/0 kbit/s will immediately move the UE out of Cell_DCH but keep the RRC Connection..

MBMS reception can proceed. During the MBMS reception:-

· The RRC Connection and the Iu connection are kept up, for UE counting and for UE linking.

· As the PDP Contexts are in suspension or hibernation, no uplink and downlink traffic for the existing PDP Contexts (PS Services) will take place.
· Should there be a periodic RAU/LAU, the UE will attempt a RAU/LAU. There might possibly be temporary loss of MBMS reception if the UTRAN moves the UE to CELL_DCH state for a short period of time
· Should there be an incoming CS call, the MSC shall ask for a page. 

At the end of the MBMS reception, at such time as UE wishes to take the context out of hibernation, UE shall send to the Network ACTIVATE_PDP_CONTEXT_REQUEST. Because the SGSN and the GGSN still has the actual PDP Contexts and are aware those contexts were last deactivated with the SM cause = “MBMS reception has been prioritised” there is no need for any actual perform PDP Context creation. Instead the Contexts that were place in hibernation are considered to be out of Context Hibernation.

Accommodation for IMS Services:

This adapted Context Deactivation procedure will not be run for the the PDPContext established for IMS signalling. As a way of optimisation, the Teardown Indicator can be used to provide a new meaning ie. Teardown Indicator used in this situation will mean the Deactivation Request applies for all PDP Contexts except for PDP Context for IMS signalling.
4.3
Adapting Signalling Release Indication towards the UTRAN
This proposed solution adapts the AS’s Signalling Release Indication procedure. Once NAS has prioritised MBMS reception over PS services (or selected PS services), when MBMS reception is to begin, 
· The UE sends SIGNALLING_CONNECTION_RELEASE_INDICATION with cause = “MBMS reception” to the RNC. With this cause, the RNC will move the UE from Cell_DCH and MBMS reception can begin with the RRC Connection kept for UE counting.
· The RNC shall do RAB Release towards the SGSN with a cause = “Successful MBMS Session Start - No Data Bearer Necessary” or a new cause value is chosen.
· The SGSN will make a similar release towards the GGSN. The SGSN will also make the decision whether to keep the Iu connection for UE linking or to release the Iu connection.

During MBMS reception:-

· Should there be an incoming CS call, the MSC shall ask for a page.

· Should there be a periodic RAU/LAU, the UE will attempt a RAU/LAU. There might possibly be temporary loss of MBMS reception if the UTRAN moves the UE to CELL_DCH state for a short period of time.

· The UE knowing that it has chosen MBMS reception over PS Services will not initiate any PS related uplink activity.

However with this solution, 
· as pointed out in a separate LS from RAN2, R2-050650/C1-050430, the "Signalling Release Request" procedure is "reserved to error situations".

· there is no way the UE can indicate end of MBMS reception and subsequently resumption of non-prioritised PS services.

· will still not limit the CN from attempting to delivery downlink and terminating traffic through paging as CN is still not aware that UE is doing MBMS reception.

Accommodation for IMS Services:

For this solution, when IMS signalling (for an IMS voice call) has to occur, the UE will be notified directly if the Iu connection and RABs are kept up. If the RABs or signalling connection had been earlier released, the RAB or signalling connection will have to be re-established. This could lead the UTRAN into taking the UE back into Cell_DCH and result in MBMS reception being interrupted or terminated pre-maturely.

5.
Conclusion

Given the points raised by RAN2 and now discussed in this contribution, we believe that the most optimal solution would be to adapt the PDP Context Modification procedure. To expedite that matter we have provided a CR to 24.008 to that effect.

This change to the PDP Context Modification procedure is not limited to CT1 and TS 24.008. This change will impact TSs owned by SA2, CT4, RAN2 and RAN3. If CT1 can agree to this change, CT1 shall raise to SA2, CT4, RAN2, RAN3 the need to reflect the changes to their TSs.
