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1. Introduction

This tdoc is ment to stimulate discussions on the RRC protocols decisions that have been made at RAN2#44 and the effect of accepting the Session Id information into the RRC protocol

At the beginning of the RRC protocol work the basic working assumption taken by RAN2 was that Session Id would not be taken into account by the RRC protocol. Since then, SA2 have mandated that the Session Id be supplied to the mobile and this has initiated inputs from companies adding features to the signaling for the RRC protocol for MBMS.

This Tdoc takes a fresh look at the past decisions and what this means to the system and especially counting.

Counting

It was decided that the UTRAN will be able to count mobiles interested in MBMS sessions when the mobile is RRC connected. The SGSN would supply the TMGIs to the RNC and the RNC would be able to count the mobiles on a cell basis for CELL PCH and CELL FACH.

However, by simple observation it can be assumed that the number of mobiles in either CELL PCH or CELL FACH at any point in time will cause an error in the counting in the UTRAN. The higher the number of mobiles the network keeps RRC connected the higher probability of errors in counting. The attached file is a very simple simulation given an 8 hour traffic model and a simplistic UTRAN algorithm for sending mobiles from CELL DCH -> CELL FACH -> CELL PCH -> URA PCH -> RRC IDLE.
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Although there is no error in the count for the first session transmission, for subsequent session transmission, the error is significant.

The question is, at what point in time does the error in counting need to be such that the network will always allocate a ptm channel? As can be seen from this attached rough simulation it can be enormous.

The table below shows a simple counting error calculation based on the fact that approx 5% of the RRC connected mobiles maybe in either CELL PCH or CELL FACH at any point in time.

	% RRC connected
	Counting error
% of mobile in RRC connected state
	Error for 2000 Mobiles in a cell
	Error for 1000 mobiles in a cell

	5%
	0.25%
	5
	2.5

	10%
	0.5%
	10
	5

	20%
	1%
	20
	10

	30%
	1.5%
	30
	15

	40%
	2%
	40
	20

	50%
	2.5%
	50
	25

	60%
	3%
	60
	30

	70%
	3.5%
	70
	35

	80%
	4%
	80
	40

	90%
	4.5%
	90
	45

	100%
	5%
	100
	50


As can be seen from this very simple observation if there are 2000 mobiles in a cell and 10% of these are RRC connected and only 5% are ever in CELL PCH/CELL FACH at any point in time then the counting error is significant (note the error is greater if the CELL DCH mobiles are also counted).

Presently, the network is unaware of whether the mobiles in CELL FACH or CELL PCH states have or have not received the repeated transmission at any point in time then a ptm channel will be always be allocated in these cases, which defeats the objective of sending the Session Id in the first place.

What one can observe is that:

· if Session Id is to be placed in UTRAN then it is more and more important that the counting of mobiles be exact so that:

· the UTRAN can either avoid allocating PTM channels;

· make a choice for PTP transmission

· make a choice to not allocate either PTM or PTP.

Conclusion

NEC conclude that this problem can be resolved if mobiles in CELL FACH and CELL PCH also respond to counting (CELL DCH is for discussion).

The decisions in RAN2 where RRC IDLE and URA PCH mobiles are allowed to not respond to counting can also apply to CELL FACH and CELL PCH mobiles and this allows the counting to be accurately determined in the RNC.

Having accepted that counting may be performed for RRC IDLE, CELL PCH, CELL FACH, URA PCH it can be reassessed whether the recently accepted signaling dealing with priority and session id need to be implemented in the RRC protocol.

The advantages of this scheme is as follows:

· Counting is accurately assessed within the RNC

· The handling of the session id is kept within the mobile

· There may be no need to allow the mobile to refuse ptp channel allocation

· The counting may be independent of UE RRC state.
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				Traffic model for MBMS

						CALLS				Call time in seconds		UTRAN algo to go to idle		Seconds

						CS calls		5		60		Time in CELL FACH		10

						PS sessions		10		60		Time in CELL PCH		20

						e-mail						Time URA PCH		300

						RX e-mails		20		15

						TX e-mails		10		15

						Mobility		10		5

						No mobiles in a cell		1000

						% no mobs with MBMS		20

						Period of traffic model		8		Hrs

						Total time		Seconds		% in STATE

						CELL FACH+ CELL PCH		1500		5.2083333333

						CELL DCH		1400		4.8611111111		CNT ERROR (CELL FACH + CELL PCH)		10.4166666667

						URA PCH		9000		31.25		CNT ERROR (CELL FACH + CELL PCH + CELL DCH)		20.1388888889

						RRC IDLE		16900		58.6805555556
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