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1. Introduction

At the last meeting in Prag in August, RAN1 and RAN4 held a joint session on MBMS. A number of contributions [1]-[4] were presented on MBMS measurements requirements and on the necessity to test the MBMS features. At meeting #25, RAN created a new WI “MBMS performance requirements” which goals are to assess and introduce minimum performance requirements in Rel-6 for MBMS [5]. 

Furthermore at their last meeting in Sophia Antipolis, RAN2 discussed the possible introduction of an UL feedback mechanism in order to support UE testing, QoS control and UTRAN optimization [7]. Although an introduction in Rel-6 of an UL feedback was questioned due to the approaching deadline for MBMS, its was considered FFS for Rel-7 and a number of operators and UE manufacturers supported the possibility to introduce such a reporting feature in Rel-6 for UE testing purposes only.
2. Motivation for MBMS UE testing 

One of RAN4’s mandates is to derive conformance requirements and associated testing procedures for the most important functions that are implemented in the UE. This is done in order to guarantee a certain quality and a minimum performance set to all UEs deployed with the UMTS technology. Thanks to this, UE manufacturers are able to gain confidence from regulators, operators and end-user customers regarding their products and the functions they implemented. 

MBMS is certainly one of the most important post-HSDPA features to be introduced in UMTS. MBMS is expected to be deployed on a very large scale and it includes a number of major evolutions in the design and in the implementation of the system such as

· The reception of high data rates in all RRC modes 

· The introduction of new logical channels (MCCH, MTCHs, MSCH) and a notification channel MICH

· The introduction of combining methods in L1 (e.g. LLR combining) and in RLC UM mode (selective combining)

Moreover these features impact already existing RRM functions such as inter-frequency and inter-RAT measurements for mobility support and concerns have already been expressed by a number of companies in the past [1]
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So far there is no standardised way to test an MBMS capable UE receiving a PTM MBMS RAB. Indeed RAN4 and T1 usually rely on the loopback mode, where the UE sends in the uplink what is received in the DL. This requires an uplink high data rate dedicated connection, which is obviously missing in modes other than cell_DCH. 

This constraint does probably not prevent RAN4 from deriving performances requirements for MBMS but the testing of these requirements will not be possible. Such a situation already happened in R99 where demodulation performance requirements for BCH have been introduced in TS25.101 without the necessary test procedure and several parties have pointed out that this was not really optimum. 

This should not occur again for an important feature such as MBMS.

Therefore, we proposed to discuss the possible introduction in Rel-6 of the necessary functions in the 3GPP specifications for UE testing purposes. As pointed out at the last RAN2 meeting, these functions might be reused in Rel-7 in order to enhance MBMS performance by enabling a real QoS control at RAN level of MBMS services as well as a smarter UTRAN optimization towards MBMS.

3. Testing coverage

If considered feasible, the introduction of an MBMS quality reporting on the UE side for only testing purposes shall have a minimum impact on UE implementation and standardized interfaces should be preferred for reporting to the test equipment. Although idle mode, Cell_PCH and URA_PCH modes are of high importance for MBMS, covering these modes would require either a non standardized UL interface or brand new procedures as no UL is available in these modes. This should be avoided and the proposed solution should only be a small evolution of the current functions while providing maximum test coverage.

Therefore it is proposed to consider CELL_FACH mode only and adopt a quality measurement type that would enable the testing of all new L1 functions and the reception of the new MBMS logical channels. An alternative would be to only consider CELL_DCH mode but in this case several aspects of MBMS will not be covered (MBMS notification over MICH, interaction of MBMS with measurement occasions, etc.). Moreover it is currently unclear if all MBMS UEs will support DCH and MBMS at all rates and it is expected that only high end UEs will support such a configuration.   

A solution, matching the presented requirements, is proposed for discussion in the following section.  
4. Technical proposal

In [6], Qualcomm already proposed to introduce some kind of UL feedback. The core idea of the proposal was to move a subset of the UE population into RRC connected mode and to request an event triggered TrCH BLER reporting of the MBMS PTM RAB. When presented to RAN2, this principle has been tackled principally because it didn’t support effectively selective combining where bad BLERs (transport channel level) do not necessary imply a degraded QoS (RLC SDU level). Moreover the signification of a BLER measurement was also questioned. Indeed several instances of the same transport channel would be received at the same time from different cells and it has been pointed out the test equipment / UTRAN would not be able to efficiently use a measurement report in a combining situation.

A way to alleviate these limitations would be to introduce for UE testing purpose an RLC SDU error rate measurement function in the RLC UM as shown in Figure 1, where it should be noted that, without considering the PDCP layer used for header compression, an RLC SDU corresponds to an IP packet.

An RLC SDU error rate measurement in CELL_FACH has the following advantages

1. It enables an efficient testing of all new L1 functionalities and can be use to test RRM requirements during MBMS.

2. High data rate MBMS services can be easily covered, as no high data rate is required in the UL (only RRC signalling).

3. An SDU error rate is almost already implemented in RLC UM, which has to identify and discard incorrect RLC SDUs based on the sequence number. For convenience, the following requirement is recalled  (From [8]):

The unacknowledged data transfer mode has the following characteristics:

[..]

Detection of erroneous data: The RLC sublayer shall deliver only those SDUs to the receiving upper layer that are free of transmission errors by using the sequence-number check function.

[..]
4. The necessary DL and UL signalling (Quality measurement setting and measurement reports) could be easily transmitted by new RRC IEs that would mirror the existing RRC IEs for DL transport channel measurement  (see 25.331 section 10.3.7.59
Quality reporting quantity).
5. It matches the QoS attribute (SDU error rate) signalled by the CN at MBMS session start [9]. Therefore a one-to-one comparison would be possible in case this measurement report is used in further release for UTRAN optimization.

It could be argued that a MBMS test procedure based on an optional UE measurement reporting and optional RRC signaling might not guarantee a secure test methodology. Indeed when receiving these optional RRC signaling using only for test purpose, the UE may fake the test by reporting back perfect measurement report. This can be easily prevented by performing a dummy test where a sequence of RLC PDUs with non-continuous sequence number (SN) is transmitted. This will artificially created an RLC SDU error floor, which would help detecting potential UEs trying to fake the MBMS test. It is however questionable if such a test is really necessary.  
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Figure 1- RLC UM SDU error rate with selective combining

5. Conclusion
In this contribution, it has been proposed to introduce an RLC UM error rate measurement in the RLC UM in order to support MBMS UE testing in CELL_FACH state in Rel-6. 

Panasonic invites RAN4:

· To agree on the need of an UL measurement report mechanism for UE testing purpose 

· To evaluate the proposed method, which is a simple, straightforward and almost already implemented solution.

Based on RAN4 discussion outcome, Panasonic would be happy to liaise RAN4 conclusions to RAN2 and T1. 

6. References

[1] R4-040528 New UE test for MBMS, Panasonic, RAN1-4 joint session, August 2004
[2] R4-040437 Measurements requirements and MBMS reception, Ericsson, RAN1-4 joint session, August 2004
[3] R4-040413 Measurement requirements and MBMS reception in Cell-FACH state, Siemens, RAN1-4 joint session, August 2004

[4] R4-040403
MBMS Link Level simulations in the presence of measurement gaps, Mitsubishi, RAN1-4 joint session, August 2004.

[5] Draft_report_RP#25, RAN secretary

[6] R2-040783 Statistical reporting for MBMS, Qualcomm, MBMS adhoc, Budapest April 2004.
[7] R2-0402054 On the necessity to have MBMS quality measurement reports for UE conformance testing, QoS control and UTRAN optimization, Panasonic, RAN2#44 October 2004
[8] TS25.301 Radio Interface Protocol Architecture section 5.3.2.1

[9] TS26.246 Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description section 6.3

