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Introduction

As the last SA2 meeting’s result, the new chapter MBMS Service Context 
is included in TS23.246 V0.5.0 [1]. Now TS describes the MBMS Bearer state model and the content of MBMS Service Context in each node. But it remains several open issues related to RAN. It’s the right time to discuss the MBMS Service Context in RAN.

Discussion

1. MBMS Service Context

The MBMS Service Context contains all information describing a particular bearer of an MBMS service. 

For your information, some text is captured from TS23.246.

=====================================================================================

The content of the MBMS Service Context is described in Table 2.

Table 2: MBMS Service Context

	Parameter
	Description
	RAN
	SGSN
	GGSN
	BM-SC

	IP multicast address
	IP multicast address identifying the MBMS bearer described by this MBMS Service Context.
	X
	X
	X
	X

	APN
	Access Point Name on which this IP multicast address is defined.
	X
	X
	X
	FFS

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer.
	X
	X
	FFS
	FFS

	State
	State of activity of the MBMS bearer (‘standby’ or ‘active’)
	FFS
	X
	X
	X

	QoS
	Quality of Service required for the MBMS bearer.
	X
	X
	X
	X

	MBMS Service Area
	Area over which the MBMS service has to be distributed.
	X
	X
	X
	X

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer and to which notifications and MBMS data have to be forwarded.
	
	X
	X
	X

	Number of UEs1) (FFS)
	Number of UEs hosted by the node that have joined the multicast service.
	FFS
	X
	X
	FFS

	FFS
	FFS
	
	
	
	

	
	
	
	
	
	


=====================================================================================

Some parameters in RAN are still FFS. In this chapter, we consider each parameter that remains in FFS. Moreover, it is also considered whether there are any other missing parameters.

2.1 State
You can refer the following the state model from SA2’s TS.
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Figure: MBMS Service Context State Model
The state model is closely connected when the context is created. If the context is created when UE joins and kept before UE leaves, the context should include the state information. But in the case the context is created when the session starts, the state information is unnecessary because the state of context is always ‘Active’.

It is FFS when the MBMS Service Context is created in the RAN. From now, there are some contributions about how to manage MBMS Service Context. There are two main approaches, and some papers give the comparison [2][3][4]. However, there is no conclusion yet. This contribution does not touch that issue again.

2.2 List of downstream nodes
The description can cause some confusion in RAN. The ‘List of downstream nodes’ for notification and data transmission should be described separately.

[Notification]

Simply the notification can be carried to all the RNCs in Multicast area. In more optimized approach, the notification can be informed to the RNCs that is included in Last known RA for PMM-IDLE UEs and to the cells and URAs for PMM-CONNECTED UEs. In the first approach, RNC may not need any list of downstream nodes for notification and can just forward the notification all the cells in RNC. For the second approach, RNC may keep cell and URA list for notification.
[Data Transmission
]

But after notification, RNC shall forward MBMS data to only cells, which have UEs in RRC-Connected mode that have joined the multicast service.
2.3 Number of UEs 

To determine PTP or PTM mode in each cell, the information of number of UEs in each cell should be available in RAN. In SGSN the number of UEs includes both the PMM-CONNECTED and PMM-IDLE mode UEs. On the contrary, in RNC the number of UEs only contains the PMM-CONNECTED (RRC-CONNCETD) mode UEs because the RNC cannot have any information about PMM-IDLE (RRC-IDLE) mode UEs. Therefore the same parameter, it has different meaning in SGSN and RNC.

2.4 Iu Bearer Information

After Iu UP is established between RAN and SGSN, the following information should be kept in RAN.

· RAB ID

· SGSN Address in Use

· TEID

Whether Iu bearer is established or not is dependent on PTP/PTM decision. Let’s assume that UE is located under DRNC. If the PTP transmission mode is selected, the Iu bearer will be setup between SRNC and SGSN. Otherwise, the Iu bearer will be established between DRNC and SGSN. In this case, both SRNC and DRNC can establish Iu bearer for preparing frequent PTP/PTM channel type switching [5]. However, only one RNC transfers MBMS data at a time. Considering this Iu UP optimisation, the following information may be helpful.

· UP State (Active / Inactive)

‘Active’ means that Iu UP is established and the data transmission is activated.

‘Inactive’ means that Iu UP is established but the data transmission is deactivated.

2.5 Cell related parameters
· Channel Type Switching (Allowed/ Not allowed)

RNC may decide to establish a p-t-m connection depending on the congestion scenario expected for a specific cell (e.g. in hotspot areas where no bearer type switching is needed).
‘Allowed’ means that channel type switching is allowed in the concerning cell. In this case, RNC performs the channel type switching functionality and the relevant counting procedure may be followed.

‘Not Allowed’ means that channel type switching is not allowed in the concerning cell. In this case, RNC always decide to establish a p-t-m connection. Therefore it doesn’t perform the channel type switching functionality and there is no need for counting procedure.

· Transmission mode (p-t-m/ p-t-p)

After session start, from UE linking to SRNC, UE attachment to DRNC and counting procedures, RNC can get the number of UEs in cell. From this information and RRM function RNC can make the decision on channel type. After channel type selection and switching, RNC should keep this information for each cell.

· Threshold

If the number of UEs exceeds the threshold, CRNC may determine p-t-m channel. The threshold is operator-defined value, and this value is under logical O&M plane.

The number of UEs, which should be in RRC CONNECTED mode while the session is ongoing may also needed in RNC apart from the threshold. From this additional parameter, RNC can avoid the frequent recounting and channel type switching.

· UE list

The MBMS Service context in RAN will contain a list of connected mode UEs which are present in each cell of the CRNC and which have activated an MBMS service. The list will include at least the U-RNTI of the UEs. From this list the number of UEs can be deduced.

· RB information

If p-t-m channel is established for a cell, CRNC should keep this p-t-m radio bearer information per cell. And SRNC also needs this information, because SRNC needs the all bearer information (both common and dedicated resources) allocated to UE. 

Proposal

It is proposed to include Table x in TS R3.013. We use the Table 2 in TS 23.246 as the basic text and just stress the differences with change mark.

Table x: MBMS Service Context

	Parameter
	Description
	RAN

	IP multicast address
	IP multicast address identifying the MBMS bearer described by this MBMS Service Context.
	X

	APN
	Access Point Name on which this IP multicast address is defined.
	X

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer.
	X

	State
	State of activity of the MBMS session (‘standby’ or ‘active’)
	FFS1)

	QoS
	Quality of Service required for the MBMS bearer.
	X

	MBMS Service Area
	Area over which the MBMS service has to be distributed.
	X

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer and to which notifications and MBMS data have to be forwarded.
	X2)

	RAB ID
	Radio Access Bearer Identifier
	X

	SGSN Address in Use
	The IP address of the SGSN currently used.
	X

	TEID
	Tunnel Endpoint Identifier
	X

	UP State 
	State of activity of the MBMS bearer (‘Active’ or ‘Inactive’)
	X3)

	FFS
	FFS
	

	Each RNC MBMS Service Context contains zero or more cell information

	Channel Type Switching
	(Allowed/ Not allowed)
	X4)

	Transmission mode 
	The transmission mode for this cell (‘p-t-m’ or ‘p-t-p’)
	X

	Threshold
	The number of UEs to select ‘p-t-m‘ transmission
	X5)

	UE list
	A list of RRC connected mode UEs that have joined the multicast service
	X

	Number of UEs
	Number of UEs hosted by the node that have joined the multicast service.
	X6)

	RB information
	p-t-m radio bearer information
	X7)

	FFS
	FFS
	

	
	
	


[Note 1] The state model is closely connected when the context is created. If the context is created when UE joins and kept before UE leaves, the context should include the state information. But in the case the context is created when the session starts, the state information is unnecessary because the state of context is always ‘Active’.
[Note 2] The description can cause some confusion in RAN. The ‘List of downstream nodes’ for notification and data transmission should be described separately.

Notification: Simply the notification can be carried to all the RNCs in Multicast area. In more optimized approach, the notification can be informed to the RNCs that is included in Last known RA for PMM-IDLE UEs and to the cells and URAs for PMM-CONNECTED UEs. In the first approach, RNC may not need any list of downstream nodes for notification and can just forward the notification all the cells in RNC. For the second approach, RNC may keep cell and URA list for notification.
Data Transmission
: But after notification, RNC shall forward MBMS data to only cells, which have UEs in RRC-Connected mode that have joined the multicast service.
[Note 3] ‘Active’ means that Iu UP is established and the data transmission is activated. ‘Inactive’ means that Iu UP is established but the data transmission is deactivated.

[Note 4] ‘Allowed’ means that channel type switching is allowed in the concerning cell. In this case, RNC performs the channel type switching functionality and the relevant counting procedure may be followed. ‘Not Allowed’ means that channel type switching is not allowed in the concerning cell.

[Note 5] If the number of UEs exceeds the threshold, CRNC may determine p-t-m channel. The threshold is operator-defined value, and this value is under logical O&M plane.

[Note 6] In RNC the number of UEs only contains the PMM-CONNECTED (RRC-CONNCETD) mode UEs because the RNC cannot have any information about PMM-IDLE (RRC-IDLE) mode UEs.

[Note 7] If p-t-m channel is established for a cell, CRNC should keep this p-t-m radio bearer information per cell. And SRNC also needs this information, because SRNC needs the all bearer information (both common and dedicated resources) allocated to UE.
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� The MBMS Service Context is referred to as MBMS Bearer Context in SA. In this contribution, we use MBMS Service Context as terminology.


� We assume that the channel type switching is allowed. It means some UEs should be in RRC-CONNECTED mode after session start.


� The number of UEs should be gathered per cell, therefore we will treat this in chapter 2.5 Cell related parameters.


� We assume that the channel type switching is allowed. It means some UEs should be in RRC-CONNECTED mode after session start.
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