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1. Introduction

Based on the discussions that were held during RAN WG4 #33 in the area of “UE performance requirements for MBMS measurements” and the related offline discussions the following document contains an identified possible way forward. In the discussions held in this area up to now the main argument was that one should also consider the tightening of the inter-frequency identification requirements and what this would imply for the acknowledged problem of MBMS session reception and inter-frequency cell identification. This document analyses how the situation would change in case on would tighten the FDD inter-frequency requirement as e.g. proposed in [4].

2. Analysis 

Although already today some terminlas may exceed the minimum FDD inter-frequency identification requirement of TS 25.133, the network can only rely on the minimum performance requirement as there may be terminals which just achieve the minimum performance and thus the network needs to provide suitable solutions also for these terminals. 

As a consequence the network and thus the MBMS service can only benefit from an improved minimum performance, in [5] a detaled analysis of the FDD inter-frequency identification time was given., based on the current specified minimum performance requiremnts.

Here the same calculation is repeated, based on the current specified value for Tbasic_identify_FDDinter  800ms and the value of 300ms as proposed in [4], [5]. For each scenarios two values are listed:

Current and -> improved value

The table below contains some calculations based on the formula for FDD inter-frequency cell identification in case of presence of 1 or 2 FDD inter-frequency carriers and also GSM in dependence of measurement occasion length.

	NTTI length
	k
	T identify FDD_inter

1 FDD inter-frequency carrier present
	T identify FDD_inter

2 FDD inter-frequency carriers present
	T identify FDD_inter

2 FDD inter-frequency carriers present and  GSM

	1
	3
	7.1 sec ->2.7sec
	14.2 sec->5.3sec
	28.4 sec ->10.6 sec

	2
	2
	3.4 sec-> 1.3sec
	6.8 sec->2.6 sec
	13.6 sec ->5.1sec

	4
	2
	3.4 sec-> 1.3sec
	6.8 sec ->2.6sec
	13.6 sec -> 5.1sec

	8
	1
	1.8 sec -> 0.675sec
	3.6 sec -> 1.35 sec
	7.2 sec -2.7sec


Table 1: Worst case identification time for a single FDD inter-frequency cell based on measurement length of NTTI x 10ms repeated every 2^k x 10msxNTTI in Cell-FACH (TS25.133). 

The required identification time is reduced to 3/8 of the time that was required prior to the tightening. 

With sufficient physical layer coding on MBMS, it is possible to recover from a loss of 25% of a specific TTI. This was simulated and presented in [5], further results in this area can be found in [6][7]. 

Considering both results measurement occasions of 10ms for 40ms MBMS TTIs and measurement occasions of 10 or 20ms for 80ms MBMS TTIs  would ensure sufficient FDD inter-frequency cell identification performance without disturbing the reception of MBMS to much. The possible usage of 10 or 20ms in case of 80ms MBMS TTIs would further allow a minimum flexibility for the networks.

Up to now the distribution of the measuremnt occasions depends on the UE Id, thus their distribution is random with respect to the MBMS service and one has to increase all MBMS TTIs by a certain Ec/Ior offset to achieve the wanted BLER.

If the UEs would perform their measurements within the same MBMS TTI one would only need to increase the power of the affected TTI and could transmit the unaffected MBMS TTIs at a lower power as outlined in [6][7]. The power one would save by such a synchronisation of the MBMS TTIs would be in the order of 1 dB for MTCH, and even 2 dB for MCCH. 

A corresponding simulation curve is attached for convenience below, detailed information can be found in [6][7].
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The graph cleraly shows the power one may gain in case that all UEs would perform their measurements within the same MBMS TTI. 

However it needs to be noted that the synchronisation of the measurement occasions would be an option for improved link level performance whilst the tightening of the inter-frequency measurement performance and the restriction of the measurement occasions to a maximum of 25% of an MBMS TTI is a must to allow a straightforward solution of the problem MBMS reception and performing inter-frequency and inter-RAT measuremnts in parallel.

3. Summary

The feasibility of the above proposed way forward depends on the approval of document [2] R4-050XXX “Improvement of interfrequency cell search requirements”. Furthermore it should be noted here that according our understanding sufficient investigations were made in the area of improving the inter-frequency FDD identification performance requirements e.g. [1], [2]. 

This would allow a straigtforward solution for the identified problem of UE inter-frequency measurements in Cell-FACH state in case of MBMS reception. One should reduce the allowed maximum measurement occasion length to 25% of the used MBMS TTI.

Furthermore one may also realise additional methods like e.g. synchronisation of the measuremnt occasions which provides additional benefits for the link level performance.

It is proposed to send an LS to RAN2 and ask RAN2 for the above mentioned modifications of the definition of measurement occasion in case a UE is in an MBMS session once RAN4 agreed to tighten the FDD inter-frequency identification requirement by a reasonable extent because this is the underlying assumption. Siemens would volunteer to draft such an LS which should also contain information to the questions raised by RAN1 and RAN2 in their LS on Assumptions on MBMS measurements. A draft version of a possible LS can be found in section 4 which may be used as a basis.
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1. Overall Description:

RAN4 would like to thank RAN1 and RAN2 for their LS on MBMS reception while UE is performing measurements according to the measurement occasions defined in TS 25.331 section 8.5.11 and would like to answer as follows.

RAN4 investigated the addressed problem in detail and came to the conclusion that a straight forward solution is only feasible in case of a remarkable tightening of the FDD inter-frequency cell identification performance requirement.

As RAN4 investigated the improvement for inter-frequency for quite a long time RAN 4 agreed to tighten the above mentioned requirement as proposed in [3] and investigated in [1] and [2].
1.
RAN4 would like to inform RAN2 that MBMS UEs may need in addition a new definition for the measurement occasions applied in Cell-FACH for these UEs only.  

2. 
RAN4 has investigated that a loss of more than 25% of a specific MBMS TTI needs to be avoided, i.e. in case of 40ms MTCH TTIs a measurement occasion of 10ms should be allowed and in case of 80ms MTCH TTI measurement occasions of 10ms and 20ms should be configurable. The repetition period or cycle length of the measurement occasions should ideally be the same as for current defined measurement occasions as this would allow RAN4 to reuse part of the current existing measurement performance requirements especially for the inter-RAT measurement tasks. As a consequence RAN4 kindly asks RAN2 to consider a new definition for the measurement occasions of MBMS UEs and take the above mentioned side conditions into account.

3. 
Furthermore RAN4 would like to inform RAN1 and RAN2 that RAN4 is investigating whether additional methods for further improving MBMS link level performance while performing inter-frequency and inter-RAT measurements would be beneficial to be considered (e.g. synchronization of the measurement occasions).
4
TTI reordering may be considered in the UE MBMS link level requirements to improve the performance. 

2. Actions:

Action To RAN2:

To consider above mentioned proposal.

Action To RAN1:

none

3. Date of Next TSG-RAN WG4 Meetings:

TSG RAN4 Meeting #34
14 - 18 Feb 2005
Phoenix, US

TSG RAN4 Meeting #35
9 - 13 May 2005
Europe
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