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Introduction

In last ad-hoc meeting in Budapest, many progress of stage-2 work of MBMS have been made. And accordingly, stage-3 work has been kicked off. Among the many specifications, RRC specification will be most challenging task for stage-3 work because there will be many changes to REL-5 procedure. 

Among the many issues that will have an impact on the current specification, in this document we discuss counting procedure with RRC Connection establish procedure. 

Counting Procedure

In 25.346, counting is described as the procedure, which is used to determine the optimum transmission mechanism for a given service. When counting indicator is switched on, UE that is interested in the service should establish an RRC connection with UTRAN if it has not yet a RRC connection. After establishing RRC connection, NAS signaling occurs, and then UTRAN knows which service the UE has subscribed to, using information transmitted by UE linking procedure

By the way, the UTRAN doesn’t know beforehand the amount of response it will get over RACH during counting procedure. So in section 11.1 of 25.346 is described a mechanism to control uplink channel when counting procedure is ongoing. Specifically, when UTRAN indicates to UE of ongoing counting procedure, it also informs UE of PF (Probability Factor). When UE receives PF, the UE perform test with the received PF and if it passes the test, then it requests RRC connection to UTRAN.

But with current description in 25.346, it’s not clear how the RRC connection procedure works within the context of counting procedure. Following issues need to be clear before we progress on stage-3 work.

1.1 T300

When UE identifies the need to respond to counting procedure, at first it will perform test with the latest received PF. If it passes the test, then the UE will assemble the RRC CONNECTION REQUEST message and transmit it to UTRAN. 

By the way, transmitting RRC CONNECTION REQUEST message does not always guarantee for UE to receive response from the UTRAN. Currently, as described in RRC specification, when UE does not receive the RRC CONNECTION SETUP message within T300, it will re-transmit the RRC CONNECTION REQUEST message.

In our understanding, this part leads to confusion w.r.t. counting procedure. If counting indicator is switched off while the UE waits for the responses from UTRAN, then what the UE should do when the timer T300 expires? Considering that T300 range from 100ms to 8000ms with default value of 2000ms, this may occur.

Maybe following can be possibilities for RRC connection establishment procedure applicable to MBMS.

First one is the same as current Rel-5 RRC connection procedure and easy one. It is that once UE passes the test and start RRC connection establish procedure, then it is not affected by whether the counting is going on or not. This solution has no impact in RRC connection procedure, but this makes the uplink load control by UTRAN ineffective and additional RRC connection than necessary increases loads in RNC.

Second possibility will be that while timer T300 is ongoing, UE does not care whether counting indicator has switched off or not. And at the expiry of timer T300, UE may or may not try to send another RRC CONNECTION REQUEST based on whether counting indicator is still on or not. This has a effect of setting N300 to 1 only for MBMS service.

Another possibility may be that if counting indicator is switched off while UE waits for the response from the UTRAN, UE aborts immediately the RRC Connection establish procedure. 

Considering the needs for uplink RACH control and the use of PF, the second or third method seems better solution.
1.2 Test

Test itself, which UE performs before starting RRC connection establishment procedure, is not clear. 

First point is which entity performs the test. This test can be done in RRC layer with new or updated RRC Connection Establish procedure. Also it can be done in MAC layer with new or updated RACH procedure, if RRC informs the MAC of PF.

Another point is this: When UE performs test with the latest received PF and it fails the test, then what UE should do? If we follow the ways done in RACH procedure, then the UE waits at least for back-off time before it performs the test again. But considering that PF can be updated many times during the counting procedure and PF has big impact on the uplink load control, it also seems valid that UE performs new test whenever it receives a PF of different value than previously used PF and act on the result of new test.

In the same context, another question may be that after UE passes the test with latest received PF and transmit RRC CONNECTION REQUEST message, what the UE should do if it receives new PF before it receives responses from UTRAN?  One solution may be that whenever UE receives new PF before completion of RRC Establish procedure, it abort the procedure, and performs new test. The other solution may be that if once UE passes the test, UE does not use newly received PF until timer expiry or RRC establish failure. 

1.3 Cell Re-selection

Due to the mobility, UE can move to another cell than the cell it initially started the counting response procedure. Clarification is needed for the case when the UE moved to another cell before completion of RRC establish procedure. 

For example, it is one of possible scenario that counting is ongoing in the cell where the UE initially belong to and another cell in which UE moves into doesn’t perform counting procedure. The reason why the second cell does not perform counting may be that the second cell has already enough number of UEs to decide PTM RB or the second cell is not in the service area of the MBMS service. Anyway, if we allow this UE to continue RRC connection upon cell-reselection, then the additional RRC connection that may be introduced by this UE is undesirable load to UTRAN. In worst case where the second cell is not belong to service area, then the UE battery performance will be degraded.

So we believe that incomplete RRC connection establish procedure for counting purpose should be aborted upon the cell re-selection if the new cell does not require RRC connection for counting purpose.
2 Conclusion

It is proposed to discuss above points and decide which way is the understanding of the group. And it is also proposed to update 25.346 accordingly or base the further stage-3 work on this decision.
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