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1 Introduction

In this paper the RRC state handling for a UE, joined to MBMS service, in the PMM connected mode is presented. The proposed solution follows the principles defined in R’99.  This paper does not cover data reception in Idle mode or the RRC connection establishment due to MBMS data reception. Therefore the PMM connected mode is due to e.g. MBMS joining, IMSI attach, RA update or any R’99 P-T-P service. 

2 Discussion

2.1 CELL_DCH State

The CELL_DCH is defined as the main data transmission and reception state for P-T-P connections. The CELL_FACH state is the other possible RRC state for P-T-P data transmission and reception. 

For the P-T-M MBMS data transmission the use of CELL_DCH could become problematic under certain conditions. This is due to fact that, for each UE in CELL_DCH state a dedicated physical channel is allocated, which increases the radio resource consumption and requires dedicated resource reservation at Node B, on Iub, and possible also on Iur.

Furthermore, in CELL_DCH state, transport and physical channel parameters are defined by the RRC of the UTRAN so that common parameters related to MBMS data transfer must be transmitted to UEs with dedicated L3 signalling.  Thus, when the number of the joined UEs in the cell is increased, the radio resource usage caused by the L3 signalling also increases.  

Therefore, from the optimum resource utilization point of view, the CELL_DCH state is not suitable for P-T-M MBMS data transmission. 

Thus, when the UTRAN selects P-T-M MBMS data transmission, it should not request UEs to change state towards CELL_DCH state.  

However, when the joined UEs are in CELL_DCH state due to other services and the P-T-M MBMS data transmission has started, the UEs should, depending on their capability, start listening to the correct MBMS P-T-M channel without changing their state to CELL_FACH. 

The CELL_DCH state, with DCH and DSCH utilization is clearly more suitable for MBMS data transfer over P-T-P connections than CELL_FACH state. Therefore, in the case that UTRAN decides to use P-T-P MBMS data transmission, the RRC state of the all joined UEs should be changed to CELL_DCH when dedicated MBMS RB parameters are signalled to each UE.

2.2 CELL_FACH State

As presented in the previous sub-section, the CELL_DCH state can be seen favourable for MBMS P-T-P transmission. In the P-T-P case, the state change from CELL_FACH to CELL_DCH can be done as part of the MBMS RB setup/reconfiguration procedure, by using existing DCCH. 

For the P-T-M MBMS data transfer, the CELL_FACH state can be seen as an attractive solution for the following reasons

· UEs in CELL_FACH state listen all FACH transport channels mapped to S-CCPCH(s), thus all common channels are available

· No dedicate physical channel is allocated

· No dedicated resources reserved at Node B, on Iub, or on Iur 

· Transport and physical channel parameters can be signalled through common channels, thus the L3 signalling load can be reduced in comparison to CELL_DCH state

· When the MBMS data is transferred without any dedicated L3 signalling, the UEs in idle mode can tune themselves to the same physical channel based on RB information received from common signalling. 

· During the MBMS data reception, the UE battery consumption in CELL_FACH state is less than in CELL_DCH and CELL_PCH or URA_PCH state would probably not introduce any advantage.
· The number of joined UEs in the cell is continuously known due to cell reselection

2.3 URA_PCH and CELL_PCH state

In R’99 it is defined that a UE in the URA_PCH or CELL_PCH state, monitors paging occasions and PICH monitoring occasions as specified in TS 25.331. The UE maintains also up-to-date BMC data if it supports CBS.  

Furthermore, in URA_PCH the location of the UE is known only in URA level, which directly indicates a problem between P-T-P and P-T-M channel selection (which is done at cell level). Moreover, in CELL_PCH and URA_PCH, DCCH cannot be used to signal possible P-T-P channel parameters. Due to these reasons URA_PCH and CELL_PCH states are not suitable for MBMS data reception.

To ensure the UE's power saving, a joined UE in URA_PCH or CELL_PCH state should only monitor the MBMS notifications to detect forthcoming or ongoing MBMS data transmission. The notification mechanism must be such that UE power consumption does not increase dramatically compared to R’99.  Following chapters present how the RRC states can be handled after receiving the MBMS notification in URA_PCH state or in CELL_PCH state.

2.3.1 Reception of the MBMS Notification in URA_PCH State

After receiving a MBMS notification from the service it has joined, the UE in URA_PCH state shall change its RRC state to the CELL_FACH and perform the Cell Update procedure as presented in
Figure 1. 

After the Cell Update procedure, the location of the UE is known in RNC at cell level, thus the RNC is able to count the UEs, and thus decide whether to use P-T-P or P-T-M channel(s) in the cell. The Cell Update procedure changes the UE state to CELL_FACH so that MBMS data reception on common physical channel is available for the P-T-M transmission. 

Moreover, if the RAN decides to use P-T-P channel(s), the DCCH can be used for radio bearer setup procedure so that the RRC state can be changed from CELL_FACH to CELL_DCH as presented in the previous chapter.


[image: image1.wmf]UE

UTRAN

CELL UPDATE

CELL UPDATE CONFIRM


Figure 1 Cell update procedure, basic flow

2.3.2 Reception of the MBMS Notification in CELL_PCH State

When the UE in CELL_PCH state receives a MBMS notification from the service where it has joined, the straightforward solution based on R’99 would be that UE moves to the CELL_FACH and performs the Cell Update Procedure as presented in Figure 1. After the Cell Update procedure, the UE state is in CELL_FACH so that MBMS P-T-M data reception on common physical channel is available. In the case of P-T-P reception, the state change towards CELL_DCH is straightforward by using MBMS RB setup. 

However, the load of the RACH and FACH channels is already increased due to the Cell Update procedure done by UEs in URA_PCH state just after receiving the MBMS notification. Moreover the location of the UE in CELL_PCH state is already known at cell level, thus the CRNC has the relevant information for P-T-P or P-T-M channel selection.   
Because the Cell Update procedure is not giving any additional information to UTRAN, a method should be studied for UE to move from CELL_PCH to CELL_FACH state without uplink signalling so that the RACH and FACH load can be reduced. 

2.4 Conclusions

The contribution discusses some basic principles for RRC state handling for the joined UEs in PMM connected mode. 

It is proposed that the following principles are discussed in RAN2 and the result should be captured in TS25.346 and TR 25.992 respectively.

· For MBMS P-T-P data transmission, the CELL_DCH should be used

· For MBMS P-T-M data transmission the CELL_FACH should be used. Only exception is that UE is in CELL_DCH state due to other services. 

· Following Rel'99, in the URA_PCH and the CELL_PCH state, the MBMS data reception is not allowed. 

· UE uses the Cell Update Procedure to change the RRC state from URA_PCH to CELL_ FACH after receiving MBMS notification

It should be for future study how the UE RRC state can change from CELL_PCH to CELL_FACH without performing Cell Update Procedure after UE has received the MBMS notification.  
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