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MBMS notification using the 
PACKET PAGING REQUEST message
1. Aim of paper

This paper highlights how the existing paging messages could be enhanced in a backwards-compatible manner to page for both MBMS and non-MBMS services in a single message, thus providing this additional functionality on the PPCH without negatively affecting non MBMS-capable MSs or using up capacity when not required.
2. Contents of the notification message

The notification message may contain the following information:

· TMGI (assuming this is a suitable bearer service ID, and if this is not sufficient): 
· A session ID (for the MS to identify repeated sessions)
· (Optional) parameters relating to a counting algorithm

· Back-off parameters if different to (P)RACH

· (Optional) an uplink resource description for the counting procedure (e.g. USF and frequency) 

· (Optional) a channel assignment description for the p-t-m MBMS channel (it is FFS whether this assignment description will fit into a notification message)
All these information elements can be introduced into the PACKET PAGING REQUEST message as a new structure which is included when the TMGI is used as the paging identifier (indicating an MBMS notification rather than an MS paging).
3. Using the TMGI as a new paging identifier
For the purposes of signalling over the radio interface in UTRAN/GERAN it has been decided that the identifier for MBMS services shall be the TMGI (Temporary Mobile Group Identifier) which is assumed to be no longer than 4 octets (see various LSs on “service ID needs in the access”).
It is still FFS whether the TMGI is sufficient for notification purposes, and an open issue has been raised regarding whether a session ID is needed in order for an MS to check whether the notification is for a repeated session which it has already correctly received.

In the following two sections, it is shown how the TMGI could be used as a paging identifier.
4. Use of the PACKET PAGING REQUEST message on the PPCH

To modify the PACKET PAGING REQUEST message to be able to send MBMS notifications in the place of another paging is straightforward given the extensibility of the CSN.1 coding.  The only restriction is the message capacity, assuming a single block and no extended paging.

4.1. Assessment of message capacity

Assuming a maximum length of 40 bits for the Repeated Page info struct, 45 (33) bits for the Repeated Iu mode Page info struct (with G-RNTI) and 36 bits for the Repeated MBMS Page info struct, the following number of pagings (of all types) could be included in a single PACKET PAGING REQUEST message.
	Number of other pagings
	Number of MBMS notifications that fit in a single PACKET PAGING REQUEST message

	
	When combined with normal pagings
	When combined with Iu mode pagings (with G-RNTI)
	When combined with Iu mode pagings (not G-RNTI)

	0
	4
	4
	4

	1
	3
	3
	3

	2
	2
	2
	2

	3
	1
	1
	0

	4
	0
	0
	N/A *


* 4 Iu mode pagings cannot be sent in a single PACKET PAGING REQUEST message
From this table it can be seen that an MBMS notification can be included in a message with other pagings without any difficulty, and the capacity of the message is not unduly affected by adding an MBMS notification to it.
5. Use of the PAGING REQUEST message on the PCH
On the PCH it would be beneficial for the TMGI to be mapped to the P-TMSI space, this would allow the most flexibility regarding inserting MBMS notifications into legacy messages (MBMS notification could be put in place of any of the MS identities in the table below).

If the TMGI does not fit uniquely in the TMSI/P-TMSI space, then another alternative would be to modify the Mobile Identity which is defined in TS 24.008 include the TMGI as a new option, although this is not an MS identity in itself.  This would allow an MBMS notification to replace any IMSI paging opportunity as shown in the table below. The resulting coding is shown in the annex.
	PAGING REQUEST
	Number of MS that can be paged with any Mobile Identifier (e.g. IMSI)
(TMGI could be included as a new “Mobile Identity")
	Number of MS that can be paged with TMSI or P-TMSI

(TMGI could be included only if part of codespace)

	Type 1
	2
	0

	Type 2
	2
	1

	Type 3
	0
	4


It is only type 3 which is able to send 4 pagings in a single block, this would still be the case if the TMGI could replace the TMSI/P-TMSI.  For other message types, there would be sufficient room in the message to also add the other parameters which may be required – this would be done in the Rest Octets.

6. Conclusion

It is proposed to agree that MBMS notifications can be delivered via legacy paging messages, the PACKET PAGING REQUEST on the PPCH and the PAGING REQUEST on the PCH.
Guidance is needed from SA2 regarding the MBMS service identifiers which need to be transmitted to the MS in the notification message (i.e. relayed from the SESSION START message received by the BSC) and also whether the TMGI shall indeed be mapped onto the TMSI/P-TMSI codespace.  When this is clarified, the coding can be formulated in more detail.

It is also proposed that the following text is included in the stage 2.
6.1. Text for Stage 2
6.1.1.2
Notification of session start


If the BSS controls cells in the MBMS service area of a starting MBMS service, the BSS initiates the MBMS notification procedure on each of these cells. In these cells, the BSS includes an indication on all paging groups that the MBMS Notification Channel is active. The MBMS Notification Channel is the same as the packet paging channel allocated in each cell; if the PBCCH is present in the cell, the MBMS Notification Channel is the Packet Paging Channel (PPCH), if the PBCCH is not present in the cell, the MBMS Notification Channel is the Paging Channel (PCH).  All MBMS mobiles receiving this indication on their paging group start to monitor the MBMS Notification Channel. 
The BSS transmits an MBMS Notification message on the allocated MBMS Notification Channel to the MBMS users.  The MBMS Notification message indicates to the mobiles whether the Initial Counting procedure should be used. If the MBMS Notification Channel is the Packet Paging Channel (PPCH), the PACKET PAGING REQUEST message shall be used, if the MBMS Notification Channel is the Paging Channel (PCH), the PAGING REQUEST message shall be used. 
Note:
The MBMS Notification message may also include channel assignment information for the MBMS Session.  It is FFS whether the MBMS Notification message includes the channel assignment for the channel to be used for the Initial Counting procedure.

------------------- End of TS text -----------------------------
7. Annex
7.1. PACKET PAGING REQUEST message

[TS 44.060] 11.2.10
Packet Paging Request

This message is sent on the PCCCH by the network to trigger channel access by up to four mobile stations, for either TBF or RR connection establishment. It may also be sent on PACCH to a mobile station in packet transfer mode to indicate page request for RR connection establishment. The mobile stations are identified by either IMSI, TMSI, P-TMSI or G-RNTI. Depending on the method used to identify the mobile station, 1 - 4 mobile stations can be addressed in the message. Special requirements for the transmission of this message on PACCH applies, see 3GPP TS 45.002.

Message type:
PACKET PAGING REQUEST MESSAGE

Direction:
network to mobile station

Classification:
distribution message

Table 11.2.10.1: PACKET PAGING REQUEST message content

	< Packet Paging Request message content > ::=


< PAGE_MODE : bit (2) >


{ 0 | 1 < PERSISTENCE_LEVEL : bit (4) > * 4 }


{ 0 | 1 < NLN : bit (2) >  }


{
{ 1 < Repeated Page info : < Repeated Page info struct > > } ** 0



{ null | 0
bit** = < no string >

-- Receiver compatible with earlier release



| 1



-- REL-5 additions:




{ 1 < Repeated Iu Page info : < Repeated Iu Page info struct > > } ** 0


{ null | 0
bit** = < no string >

-- Receiver compatible with earlier release



| 1



-- REL-6 additions:




{ 1 < Repeated MBMS Page info : < Repeated MBMS Page info struct > > } ** 0


< padding bits > } } } //

-- truncation at end of message allowed, bits '0' assumed

! < Distribution part error : bit (*) = < no string > > ;



	< Repeated Page info struct > ::=


{ 0





-- Page request for TBF establishment


{ 0
< PTMSI : bit (32) >



| 1
< Length of Mobile Identity contents : bit (4) >




< Mobile Identity : octet (val (Length of Mobile Identity contents)) > }


| 1





-- Page request for RR conn. establishment


{ 0
< TMSI : bit (32) >



| 1
< Length of Mobile Identity contents : bit (4) >




< Mobile Identity : octet (val (Length of Mobile Identity contents) ) > }



< CHANNEL_NEEDED : bit (2) >



{ 0 | 1 < eMLPP_PRIORITY : bit (3) > } }


! < Ignore : bit (*) = <no string> > ;



	< Repeated Iu Page info struct > ::=


{



{ 0 < G-RNTI: bit(32) > 




-- used for a CN page to an MS in RRC connected mode, or a GERAN initiated page


{ 0 | 1 < Page info struct : < Page info struct > > } 
-- only included for a CN page


| 1




{ 00 
< TMSI : bit (32) >




| 01
< PTMSI : bit (32) >




| 11
{ < Length of Mobile Identity contents : bit (4) >






< Mobile Identity : octet (val (Length of Mobile Identity contents)) > }




< Page info struct : < Page info struct > > }



{ 0 | 1 < eMLPP_PRIORITY : bit (3) > } }


! < Ignore : bit (*) = <no string> > ;



	< Repeated MBMS Page info struct > ::=


{ 0 < TMGI : bit (32) >


-- MBMS notification using 4 octet TMGI

| 1 < Length of MBMS Service Identity contents : bit (4) >




< MBMS Service Identity : octet (val (Length of MBMS Service Identity contents)) > }


{ 0 | 1 < MBMS Session ID : bit (x) > }

{ 0 | 1 < Counting Channel : < Channel Description struct > > }


{ 0 | 1 < MBMS p-t-m Channel : < Channel Description struct > > }


! < Ignore : bit (*) = <no string> > ;



	< Page info struct > :: =


< PAGING CAUSE : bit (3) > 


< CN DOMAIN IDENTITY : bit (2) >


{ 0 | 1 < Paging Record Type Identifier : bit (2) > };  







-- This field Is only included if the MS is paged using a G-RNTI


7.2. PAGING REQUEST Type 1 message
[TS 44.018] 9.1.22
Paging request type 1

This message is sent on the CCCH by the network to up to two mobile stations. It may be sent to a mobile station in idle mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information (i.e. trigger of cell update procedure). The mobile stations are identified by their TMSI/P-TMSI or IMSI. If an MBMS notification included in this message, the Mobile Identity shall contain a valid MBMS service identifier.  See table 9.1.22.1.

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except the P1 Rest Octets and L2 Pseudo Length information elements.

Message type:
PAGING REQUEST TYPE 1

Significance:
dual

Direction:
network to mobile station

Table 9.1.22.1: PAGING REQUEST TYPE 1 message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Paging Request Type 1 Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Channels Needed for Mobiles 1 and 2
	Channel Needed
10.5.2.8
	M
	V
	1/2

	
	Mobile Identity 1
	Mobile Identity
10.5.1.4
	M
	LV
	2-9

	17
	Mobile Identity 2
	Mobile Identity
10.5.1.4
	O
	TLV
	 3-10

	
	P1 Rest Octets
	P1 Rest Octets
10.5.2.23
	M
	V
	0-17


10.5.1.4
Mobile Identity

The Mobile Identity information element is coded as shown in figure 10.5.4/3GPP TS 24.008 and table 10.5.4/3GPP TS 24.008.

The Mobile Identity is a type 4 information element with a minimum length of 3 octet and 11 octets length maximal. Further restriction on the length may be applied, e.g. number plans.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Mobile Identity IEI
	octet 1

	Length of mobile identity contents
	octet 2

	Identity digit 1


	odd/

even

indic
	Type of identity


	octet 3

	Identity digit p+1
	Identity digit p
	octet 4*


Figure 10.5.4/3GPP TS 24.008 Mobile Identity information element

Table 10.5.4/3GPP TS 24.008: Mobile Identity information element

	Type of identity (octet 3)

Bits

	3
	2
	1
	

	0
	0
	1
	IMSI

	0
	1
	0
	IMEI

	0
	1
	1
	IMEISV

	1
	0
	0
	TMSI/P-TMSI

	1
	0
	1
	MBMS Service Identifier (TMGI)

	1
	1
	0
	MBMS Service Identifier (APN + IP Address) – if needed

	0
	0
	0
	No Identity note 1)

	All other values are reserved.

	

	Odd/even indication (octet 3)

Bit

	4
	
	
	

	0
	
	
	even number of identity digits and also when the TMSI/P-TMSI is used

	1
	
	
	odd number of identity digits

	

	Identity digits (octet 3 etc)

For the IMSI, IMEI and IMEISV this field is coded using BCD coding. If the number of identity digits is even then bits 5 to 8 of the last octet shall be filled with an end mark coded as "1111".

If the mobile identity is the TMSI/P-TMSI then bits 5 to 8 of octet 3 are coded as "1111" and bit 8 of octet4 is the most significant bit and bit 1 of the last octet the least significant bit. The coding of the TMSI/P-TMSI is left open for each administration.

	


7.3. PAGING REQUEST Type 2 message

[TS 44.018] 9.1.23
Paging request type 2

This message is sent on the CCCH by the network to two or three mobile stations. It may be sent to a mobile station in idle mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information (i.e. trigger of cell update procedure). Two of the mobile stations are identified by their TMSI/P-TMSI while the third is identified by its TMSI/P-TMSI or IMSI. If an MBMS notification is included in this message, the Mobile Identity shall contain a valid MBMS service identifier.  See table 9.1.23.1.

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except the P2 Rest Octets and L2 Pseudo Length information elements.

Message type:
PAGING REQUEST TYPE 2

Significance:
dual

Direction:
network to mobile station

Table 9.1.23.1: PAGING REQUEST TYPE 2 message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Paging Request Type 2 Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Channels Needed for Mobiles 1 and 2
	Channel Needed
10.5.2.8
	M
	V
	1/2

	
	Mobile Identity 1
	TMSI/P-TMSI
10.5.2.42
	M
	V
	4

	
	Mobile Identity 2
	TMSI/P-TMSI
10.5.2.42
	M
	V
	4

	17
	Mobile Identity 3
	Mobile Identity
10.5.1.4
	O
	TLV
	3-10

	
	P2 Rest Octets
	P2 Rest Octets
10.5.2.24
	M
	V
	1-11


7.4. PAGING REQUEST Type 3 message

[TS 44.018] 9.1.24
Paging request type 3

This message is sent on the CCCH by the network to four mobile stations. It may be sent to a mobile station in idle mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information (i.e. trigger of cell update procedure). The mobile stations are identified by their TMSIs/P-TMSIs. See table 9.1.24.1.

This message has a L2 Pseudo Length of 19.

Message type:
PAGING REQUEST TYPE 3

Significance:
dual

Direction:
network to mobile station

Table 9.1.24.1: PAGING REQUEST TYPE 3 message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Paging Request Type 3 Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Channels Needed for Mobiles 1 and 2
	Channel Needed
10.5.2.8
	M
	V
	1/2

	
	Mobile Identity 1
	TMSI/P-TMSI
10.5.2.42
	M
	V
	4

	
	Mobile Identity 2
	TMSI/P-TMSI
10.5.2.42
	M
	V
	4

	
	Mobile Identity 3
	TMSI/P-TMSI
10.5.2.42
	M
	V
	4

	
	Mobile Identity 4
	TMSI/P-TMSI
10.5.2.42
	M
	V
	4

	
	P3 Rest Octets
	P3 Rest Octets
10.5.2.25
	M
	V
	3


