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1. Introduction

RAN2 would like to thank SA4 for copying RAN2 on their response liaison to RAN3 in S4-040132.  RAN2 would like to provide an answer on SA4’s question w.r.t. the average and worst cast duration of data loss for MBMS in case of inter-RNC mobility.

It should be noted that:

1) The service interruption times indicated in this liaison are only taking radio related aspects into account, and do not consider any data loss/service interruption caused by a desynchronisation of the MBMS data streams in the different RNC’s. 

2) The numbers indicated are indicative only since RAN2 has not agreed on the details of the complete solution yet. For example, RAN2 has ignored any potential service interruption increase due to header compression (ROHC) operation.

3) The figures indicated in this liaison represent the RAN2 understand/expectations. RAN2 would kindly like to ask RAN4 to examine the indicated figures and comment if RAN4 has a different opinion on any of the indicated values.

2. PTM -> PTM

In this mobility case, the UE receives a service on a common channel (Point-To-Multipoint transmission) in the old cell and moves to a new cell where the service is also provided PTM. Typically the UE would be in RRC-Idle state. 

For this case, the service interruption can roughly be allocated to the following sequential steps:

1) Cell reselection interruption

Currently, RAN4 has specifies an allowed interruption time for FDD-FDD intra-frequency cell reselection in CELL_FACH state of 30ms
. Taking into account that in MBMS, probably a typical TTI length of 80ms will be used, RAN2 assumes that a basic cell reselection interruption of 90ms should be considered if no selection combining is supported between the old and new cell.
2) BCCH acquisition

In situations where the UE will not have been able to acquire the BCCH information before performing the cell reselection, the UE will have to read the main information broadcast on the BCCH. 

Assuming that the main information is transmitted every 640ms, this will cause a service interruption delay anywhere between 0 – 640ms.

3) MCCH acquisition

In situations where the UE was not able to acquire the relevant MCCH information before performing the cell reselection, the UE will have to read the relevant information transmitted on the MCCH.

Assuming that the main information is transmitted every 1.28 seconds, this can cause a service interruption delay anywhere between 0 – 1.28 seconds.

It should be noted that the length repetition of the main information on the MCCH is an option for operator configuration and hence may be longer than this.

4a) Routing Area Update / Location area update (separate procedures)

When a UE is in RRC_Idle mode, and moves to a cell belonging to another RA, the UE will have to perform an RA(/LA) update. During this RAU/LAU, UTRAN’s will typically bring the UE to CELL_DCH state.

An additional service interruption delay may be caused by the fact that RAN2 currently assumes that a UE with minimum MBMS capabilities, is not able to receive an MBMS PTM transmission while being in CELL_DCH state. 

As a result, such UEs might have an additional service interruption of several seconds. The time during which the UE is in CELL_DCH state will e.g. depend on which RA/LA update procedure is used (e.g. combined RA/LA procedures). RAN2 assumes that typical CELL_DCH presence for handling the RAU/LAU procedures would be anywhere between 3-5 seconds. 

4b) Routing Area Update / Location area update (combined procedure)

In case LAU and RAU are combined the time for this procedure is in the order of 5-7s. 


5) SGSN change
Another delay and therefore data interruption is caused by the SGSN change, which might typically add 2 additional seconds to the overall interruption. 


Table 1 indicates for several mobility cases which service interruption contributors should be considered, and what the average and 90% total delay for these cases is assumed to be.  The relative occurence of these scenarios is a function of network configuration and a representative case cannot be given by RAN2.

	
	PTM->PTM Mobility Case
	Service Interruption Contributors
	Total delay

	1 
	Intra-RNC mobility inbetween cells supporting 
- selection combining
	-
	0

	2 
	Intra/Inter-RNC intra-frequency mobility
- no selection combining support
- no RAU change
	1,3
	Average:   730ms
90% of cases < 1.2s



	3
	Intra/Inter-RNC inter-frequency mobility
- no RAU change
	1,2,3
	Average:   1s
90% of cases < 1.8s

	4
	Intra/Inter-RNC intra-frequency mobility
- no selection combining support- RAU change
- UE with minimum MBMS capability
	1,3,4
	Average:   5s
90% of cases < 6s

	5
	Intra/Inter-RNC inter-frequency mobility
- LAU/RAU change
- UE with capability to receive MBMS service
  while being in CELL_DCH state
	1,2,3
	Average:   1s
90% of cases < 1.8s


Table 1: PTM->PTM Service interruption overview

	
	PTM->PTM Mobility Case
	Service Interruption Contributors
	Total delay

	6
	Intra/Inter-RNC inter-frequency mobility
- LAU/RAU change, separate procedures
- UE with with minimum MBMS capability
	1,2,3,4a
	Average:  5.5s
90% of cases < 7s

	7
	Intra/Inter-RNC inter-frequency mobility
- LAU/RAU change, combined procedure 
- UE with with minimum MBMS capability
	1,2,3,4b
	Average:  7.5s
90% of cases < 9s

	8
	Intra/Inter-RNC inter-frequency mobility
- LAU/RAU change, combined procedure
- SGSN change
- UE with with minimum MBMS capability
	1,2,3,4b,5
	Average:  9.5s
90% of cases < 11s


Table 1: PTM->PTM Service interruption overview

Note: Figures indicated in Table 1 are only indicative, and intended to be used for SA4 MBMS performance simulations purposes only.

3. PTM -> PTP

When the MBMS service is not provided on a common channel in the new cell, and was provided on a common channel in the old cell (reception in RRC-Idle mode), many additional steps need to be taken before the PTP MBMS service reception can start:


1) The UE will have to establish an RRC connection;


2) PS-signalling connection establishment;


3) Execution of security procedures;


4) Linking over Iu;


5) PTP RB establishment.

Based on experience from installed Rel-99 networks, steps 1) – 3) are assumed to take somewhere between 1 and 2 seconds. Step 4) should be relatively fast (e.g. 200ms), however step 5) might again take around 1 second due to the setting of an activation time. 

As a result:

· in case no RAU change takes place, the PTM->PTP case adds an additional service interruption of around 2.5seconds to the PTM->PTM service interruption listed in section 2;

· in case of a RAU change, the PTM->PTM case already includes most of the steps 1-4. Only an additional service interruption of around 1second needs to be added to the PTM->PTM service interruption listed in section 2, caused by the PTP RB estabishment.

However, RAN2 assumes that for the cases where there is a new PTP establishment, an RNC might start the transmission with e.g. a 3 second backward margin (starting the transmission from the information it sent in the last 3 seconds on PTM). This should overcome most of the service interruption for this transition. Note that this will require some extra dejitter buffering in the UE.

4. PTP -> PTM 

In principle for this case similar service interruption times are applicable as for the PTM->PTM case.

However, similarly to the PTM->PTP case, an RNC might make sure that its PTP transmissions are e.g. 3 seconds ahead in time compared to the ongoing PTM transmissions for the same service. Again such an approach would overcome most of the service interruption, at the cost of some extra dejitter buffering in the UE.

5. PTP -> PTP

Assuming that in the typical case a soft handover is used, no service interruption is assumed be present.

6. Other remarks

RAN2 would like to highlight that it is now agreed in RAN to support Selection Combining at the RLC layer for MBMS FDD, and Selection Combining at the RLC layer + Macro Diversity Combining at the physical layer for MBMS TDD. It would be good if SA4 could take this into account in their modelling.

7. Actions

To SA4 group.
ACTION: 
RAN2 would kindly like to ask SA4 to take the indicated service interruptions into account.
To RAN4 group.
ACTION: 
The figures indicated in this liaison represent the RAN2 understand/expectations. RAN2 would kindly like to ask RAN4 to examine the indicated figures, and comment if RAN4 has a different opinion on any of the indicated values.
8. Date of Next TSG-RAN2 Meetings:

TSG RAN WG2 #42
10-14 May 2004
Montreal, Canada

TSG RAN WG2 #43
16-20 Augustus 2004
Prague, Czech Republic
� See 25.133, section 5.5.2.2.1. Delay due to RACH access is ignored since it is assumed not to be applicable to MBMS reception.





