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1. Introduction

The MBMS is a point to multipoint service in which data is transmitted from a single source entity to multiple users. The main objective of MBMS study is to take advantage of the fact that the same data is transmitted to multiple users, so that the network resources can be efficiently shared among the users. 
Radio resources used to page MBMS users should be dimensioned to meet the combined requirement 
of paging for existing unicast services and MBMS paging traffic. UEs in CELL_DCH or CELL_FACH state 
will be paged via type-II paging over DCCH which are mapped on to 
either DCH or FACH transport channels. UEs in idle, URA_PCH or CELL_PCH states will be paged over PCH. The UE may use DRX in RRC Idle, URA_PCH and CELL_PCH modes in order to reduce power consumption. When DRX is used the UE needs only to monitor one Page Indicator, PI, in one Paging Occasion per DRX cycle (25.304, sec 8.3). For unicast services, when a UE uses DRX in idle mode, it monitors PICH, where the Paging Occasion is determined by IMSI, number of SCCPCHs which carry a PCH, SFN Np, Frame offset, PBP and the DRX cycle length. 

During the MBMS workshop in May/June 2002, one paging occasion was proposed to be used for all idle UEs within an MBMS group. Instead of using a IMSI to determine the paging occasion and PI for each individual UE, a common identity is proposed to be allocated to all members within an MBMS group [MBMS-000040, Vodafone; MBMS-000026, Lucent ]. This common identity, namely International Mobile Group Identity (IMGI), is intended to be applicable in place of IMSI to determine the PCH channel, paging occasion and paging identity for UEs in RRC idle state that belong to an MBMS group [R2-021667, Siemens].

In this contribution, we propose two unified paging solutions for UEs in RRC Idle, URA_PCH or CELL_PCH states within the same MBMS service group. UEs with different SRNC-DRNC configuration are considered. We also propose solutions to alleviate possible contentions over RACH channel in respond to an MBMS paging message. 
1. MBMS Paging Scenarios

Assumptions

Different from IMSI, IMGI cannot be obtained from physical components of a UE. The IMGI for a UE that subscribes to an MBMS service shall be kept in record at HLR of each subscription UE, and may be sent to the UE upon attachment. The MBMS services will be delivered to only those users that have an active MBMS context. Hence, if a UE subscribes to MBMS services, it shall activate its MBMS context before hand. During such MBMS context activation, SGSN gives the user a TMGI, which serves as the primary CN identity for all UEs that belong to the same MBMS group. This info is kept in UE's memory even if UE goes into idle mode. 

In Figure 1, we have illustrated seven MBMS paging scenarios for UEs that belong to the same MBMS group. In this example, UE1 is in RRC idle state and UE2 to UE7 are in RRC connected state. Among the six UEs in connected states, UE2 and UE3 have RNC2 as the SRNC, UE4 and UE5 have RNC1 as the SRNC and RNC2 as the DRNC, UE6 and UE7 have RNC3 as the SNRC and RNC2 as the DRNC. Note that RNC1 and RNC2 belong to SGSN1 and RNC3 belongs to SGSN2. 
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UE1: RRC Idle


UE2: RNC2 as SRNC, URA_PCH/CELL_PCH


UE3: RNC2 as SRNC, CELL_FACH/CELL_DCH


UE4: RNC1 as SRNC, RNC2 as DRNC, URA_PCH/CELL_PCH


UE5: RNC1 as SRNC, RNC2 as DRNC, CELL_FACH/CELL_DCH


UE6: RNC3 as SRNC, RNC2 as DRNC, URA_PCH/CELL_PCH


UE7: RNC3 as SRNC, RNC2 as DRNC, CELL_FACH/CELL_DCH

Figure 1. MBMS Paging Scenarios

For UEs in CELL_FACH/CELL_DCH states (UE3, UE5, UE7), individual Type-II paging messages are sent over the dedicated channels for MBMS services. In the rest of the subsection, two solutions for paging UEs in idle, URA_PCH and CELL_PCH states are presented. One solution requires fewer paging messages at the cost of more changes to current paging procedures and the other solution generates more paging messages but requires fewer changes to current paging procedures.

Solution 1

In this paging procedure, common paging messages are used for RRC idle and RRC connected users that belong to the same MBMS group. Define a new DRX_MBMS for both RRC idle and RRC connected users, so that current procedure used to determine the paging occasion and the paging indicator for unicast services will not be impacted by MBMS. 

For readers’ convenience, the information of current paging procedures related to DRX cycles is listed below:

Note [1][2]: The UE shall determine its idle mode paging occasions and PICH monitoring occasions for the CN domain based on the stored CN domain specific DRX cycle length, when using DRX in idle mode. The UE in CELL_PCH and URA_PCH states shall determine its connected mode paging occasions and PICH monitoring occasions in the same way as for idle mode. For unicast services, the DRX cycle length to use in connected mode is minimum of URAN DRX and CN DRX. 

Currently one paging message per SGNS is transmitted at RNC for each MBMS service. If the same TMGI could be assigned at all SGSNs, only one paging message need to be transmitted for each MBMS service and no Iur support for MBMS paging is required.

UE procedures:

Idle mode/URA_PCH/CELL_PCH users

· monitor Paging indicator based on IMGI and DRX_MBMS.

· decode paging record with “UE used identity” identical to TMGI.

Iur prodecure:

RNC1 - RNC2 (Same SGSN)

· no need to send Iur paging

RNC3 – RNC2 (different SGSN)

· SRNC need to send Iur paging with TMGI/IMGI of the old SGSN (SGSN1) to the DRNC.
Solution 2

A UTRAN temporary identifier for each MBMS group shall be defined for UEs in URA_PCH/CELL_PCH mode that belong to the same MBMS group. Let G-RNTI denote this UTRAN temporary assigned identity for an MBMS group, and all UEs in RRC connected mode shall monitor the G-RNTIs for the MBMS paging messages. 

UE procedure:

Idle mode users

· monitor Paging indicator based on IMGI and CN domain specific DRX cycle.

· decode paging record with “UE used identity” identical to TMGI.

URA_PCH/CELL_PCH users

· monitor Paging indicator based on IMGI and UTRAN DRX cycle.

· decode paging record with “UE used identity” identical to G-RNTI.

Iur prodecure:  

RNC1 - RNC2 (Same SGSN)

· SRNC sends Iur paging using G-RNTI for URA_PCH/CELL_PCH users 

· DRNC will only send one message per SGNS for each MBMS servnice and as many G-RNTIs as there are for URA_PCH/CELL_PCH users

RNC3 - RNC2 (different SGSN)

· SRNC sends Iur paging using TMGI/IMGI for idle users and G-RNTI for URA_PCH/CELL_PCH users.

2. Response to MBMS Paging

In response to an MBMS paging, UEs in Idle, URA_PCH and CELL_PCH states 
shall access RACH to either establish a RRC Connection or reconfigure radio 
bearer for MBMS reception. Without careful planning, the surge of uplink traffic 
may cause large contention over RACH and CPU overload at RNCs. Users can be divided into different groups, then each group is mapped onto different RACH priority classes. Details of providing RACH priority is for further study.

3. Conclusion

In this contribution we have presented two possible solutions describing mechanisms for paging UEs in RRC idle, URA_PCH and CELL_PCH states. These solutions utilise unique identifiers to identify specific MBMS service groups, at CN and UTRAN levels. 

The first solution proposes to use a new DRX cycle length to interact with the existing DRX cycle times, providing a common paging occasion for each MBMS group using a common CN identifier for all UEs in these identified states.

The second solution utilises the existing CN and UTRAN DRX cycles to determine the paging occasion and new CN and UTRAN identities to identify each specific MBMS service group.

In addition we also highlight the additional support required via the Iur to implement either of these schemes.

Finally we have identified that any resulting RACH access resulting from paging of a large MBMS service group may require special handling so as to not cause a jam when trying to respond to the group page. It is suggested that use of sub-groups within an MBMS service group could be used to overcome this possible contention. The full details of such a scheme are FFS.
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