3GPP TS 34.109 V6.1.0 (2005-06)

1
Release 6


3GPP TSG-RAN WG5 meeting #50
R5-110840
Taipei, 21 – 25 February 2011
Agenda Item:
7.1
Source: 
Ericsson, ST-Ericsson, Motorola Mobility, Huawei 
Title:  
Discussion paper on testing of Rel-9 MBMS in LTE
Document for:
Discussion and endorsement
1.
Introduction

Due to MBMS being a unidirectional point-to-multipoint service (only downlink) then it is impossible to use the current UE test loop functions (UE test loop mode A or UE test loop mode B) as specified in TS 36.509 [1] to verify UE MBMS Receiver performance and UE MBMS L2 and L3 user plane behaviour. 
This document proposes a possible way forward to enable Rel-9 LTE MBMS UE receiver performance testing and protocol testing.
2.
Discussion

2.1
LTE MBMS performance testing (MCH)

3GPP RAN4 have specified UE MCH performance requirements in TS 36.101[2]. The RAN4 performance requirements are defined based on BLER on MCH. 
To enable testing of the performance requirements then there is a need for SS to measure BLER on MCH. This can be achieved by having SS to transmit a known number of transport blocks on MCH (Ntot) and having UE to count and report successfully received transport blocks on MCH (Nok). BLER can then be calculated as BLER = (Ntot - Nok) / Ntot . 
2.2
LTE MBMS protocol testing (L2, L3 and MTCH)

It is assumed that the similar type of testing as was specified for UTRA MBMS also will be needed for LTE MBMS. This involves L2 (MAC, RLC for MTCH/MBMS DRB mapped to MCH), L3 (MBMS service start/stop/update test scenarios where delivery of MBMS packets on MTCH is used to verify correct UE behaviour) and MBMS DRB testing (MTCH/DRB mapped to MCH). 
E-MBMS user plane architecture is described in TS 36.300 [3] clause 15.1.2. Figure 2.2-1 gives an overview. 
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Figure 2.2-1: The overall u-plane architecture of the MBMS content synchronization

To enable protocol testing of LTE MBMS then there is a need to observe reception of MBMS packets on the DRB associated with a MTCH. For UTRA MBMS testing the test function to observe delivery of MBMS packets (RLC SDUs) was limited to observe reception on one radio bearer associated to a MTCH. It is assumed that the same limitation can be done for LTE MBMS. 
For E-MBMS then one or more MTCHs are multiplexed on a MCH. MBMS packets for a MTCH is delivered as one or more RLC UMD PDUs concatenated into a RLC SDU (=MBMS packet). 
2.3
Requirements on UE test function to enable LTE MBMS testing

The requirements on the UE test function to enable testing of LTE MBMS as described in sections 2.1 and 2.2 can be summarized:

1. The UE test function need to provide means for observing successfully received transport blocks on a MCH

2. The UE test function need to provide means for observing successfully received MBMS packets on one DRB associated with a MTCH.
2.4
Proposal for a test function enabling LTE MBMS MCH performance and protocol aspects 

Requirements 1 and 2 can be achieved by either defining separate test function for counting successfully received transport blocks delivered by the physical layer on MCH and one for counting successfully received MBMS packets on MTCH(s); or by using a test configuration such that one test function can be used to meet both requirements. 

To fulfil requirement 2 to observe successfully received MBMS packets on a MTCH then the observation point for the test function need to be above RLC layer (one MBMS packet per RLC SDU).

The requirement to observe successfully received transport blocks (requirement 1) can indirectly be achieved by counting successfully received MBMS packets as SS controls the number of MBMS packets used per transport block. The formula for BLER would be:
BLER 
= (Ntot - Nok) / Ntot (see definition in section 2.1 above) = ((Mtot / Mmp) – (Mok/ Mmp)) / (Mtot / Mmp) 
= (Mtot – Mok) / Mtot , where
Mmp = Number of MBMS packets used by the SS per MCH transport block (on the observed MTCH)
Mtot  = Total number of MBMS packets transmitted by the SS on the observed MTCH
Mok  = The UE counted successfully received MBMS packets on the observed MTCH

This assumes that Layer 2 do not introduce any errors. This may need confirmation by RAN4 that this assumption can be made.

To minimise the impact on UE implementations then the authors of this document prefers to use a single test function on top of layer 2 for counting successfully received MBMS packets to be used for both LTE MBMS RF performance testing of MCH and LTE MBMS protocol testing as described above. 

The main features of such test function would be to:

· UE counting successful received MBMS packets (=RLC SDUs) on a specific MTCH controlled by the SS
· UE to report successfully received MBMS packets on request by SS 
The test function is illustrated in figure 2.4-1 (named UE Test Loop Mode C).
The functionality of “UE Test Loop Mode C” would be similar to “UE Test Loop Mode 3” for UTRA as specified in TS 34.109 [4]. 
The new test function will be mandatory for LTE UEs supporting MBMS. 

The new test function will not be applicable for LTE UEs not supporting MBMS,
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3
Conclusion and Proposal
The current paper proposes a way forward for enabling LTE MBMS RF performance and protocol testing by introduction of a single new test function for TS 36.509 [1].
It is proposed that RAN5 endorse the proposal in section 2.4 to be used as working assumption until RAN5#51 meeting to enable start of drafting of new LTE MBMS test cases.

On RAN5 endorsement of the proposal then will Ericsson volunteer to draft the necessary Rel-9 CR to 36.509 for the RAN5#51 meeting.
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