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1. Introduction

One of important RAN aspect for MBMS is “which RRC state UE would be in during MBMS service”. It is clear that when UE has dedicated connection with UTRAN, in the case of P2P, UE is in Cell_DCH. But how about P2M case, will it still have associate DCH and in Cell_DCH? We understand the intention of separating P2P from P2M in MBMS provisioning is to use power controllable channel in case of small number of MBMS users. From that we assume that P2M is not to power controlled and not to have associated DCHs. So the RRC state of UE in P2M MBMS service is remain to be decided.

RRC state can be considered as the UE’s behavior and UTRAN’s knowledge on the UE under a specific circumstances e.g. existence of dedicate resource allocated to the UE. Therefore by investigating desired UE and UTRAN’s behavior during P2M MBMS service we could decide whether UE is in the one of the existing RRC states or something else. 

2. RRC state summary

With reference to the Annex B of RRC spec, RRC states can be summarized as below.

UE in idle mode does not have transmission resource for neither uplink nor downlink. UE in idle mode need to monitor PICH according to CN DRX coefficient, and need to be paged and set up RRC connection before receives control messages from UTRAN.

UTRAN has no information regarding UE in idle mode, thus it pages UE in idle mode according to the direction from CN. 

UE in URA_PCH/Cell_PCH state does not have transmission resource for neither uplink nor downlink. UE in URA_PCH/Cell_PCH state needs to monitor PICH according to UTRAN DRX coefficient, and needs to be paged before receives control messages from UTRAN. Once paged, UE in these states transit to Cell_FACH and then transmit uplink message. 

UTRAN has information regarding UE in URA_PCH/Cell_PCH state, such as U-RNTI the UE has, URA/Cell id which UE last updated etc. thus it pages UE in URA_PCH/Cell_PCH state via the URA/Cell it is known to camp on. 

UE in Cell_FACH state use FACH for downlink and RACH for uplink transmission. UE in this state need to monitor FACH and process all transport blocks on FACH to the MAC layer. 

Since UE performs cell update procedure upon change of cell, UTRAN can keep track of UE location in cell granularity. 

UE in Cell_DCH state use DCH or DCH and (HS-) DSCH for uplink and downlink. UE in this state receives and processes DCH always and (HS-) DSCH when needed. And UE location is known to UTRAN in cell granularity. 
3. RRC state transition during MBMS service reception  

The requirements below are listed to as a reference in deciding RRC state with ongoing MBMS service. Of cause this is not the complete list of requirements.

1. During MBMS P2M Service, UE shall be able to receive/transmit control data from /to UTRAN. 

2. During MBMS P2M Service, UE power consumption shall be minimized. 

3. During MBMS P2M Service, UE’s location shall be known to UTRAN in cell granularity.

4. And so on… 

It is clear from section 2 that any of existing states cannot fulfil all of above requirements. For example Cell_FACH is not attractive option in terms of UE power consumption. If UE stay Cell_FACH during MBMS service, then UE is very likely to process 2 different channels all the time, since FACH and MBMS would not be carried on the same channel. 

If UE is brought to Cell_FACH state, only when there is pending control data to transmit/receive, and stay Cell_PCH state otherwise, then UE can minimize power consumption and at the same time secure control connection with UTRAN. 

Actually existing DRX procedure of Cell_PCH/URA_PCH have the same function with above description except that UE have to be allowed to receive MBMS data even for MBMS case. 

Figure 1 briefly shows state transition with DRX procedure during MBMS service. 
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Fig 1. RRC state transition during P2M MBMS service

Cell_PCH state in Fig 1 and existing Cell_PCH state are different in a sense that UE in Cell_PCH state with MBMS service ongoing is allowed to receive MBMS data. It is true for Cell_FACH state as well. 

In summarizing, UE’s behavior during MBMS service reception without pending control data can be same as that of UE in Cell_PCH except that UE needs to receive MBMS data as well. And UE’s behavior with pending control data can be same as that of UE in Cell_FACH except that UE needs to receive MBMS data as well. 

In UTRAN’s viewpoint, UTRAN would page according to DRX procedure before transmit downlink control data. And UE that monitors PICH according to DRX while receiving MBMS data will transit to Cell_FACH and receives control data. 

4. Conclusion

It is proposed to discuss on modifying Cell_PCH/Cell_FACH and applying DRX for receiving control data during P2M MBMS service. 
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