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1. Introduction

In the RAN4 MBMS & EUL ad hoc it was generally agreed that combined MTCH reception and intra-frequency neighbour cell identification requirements would need to be defined as MBMS combining is not controlled by a network but instead it is autonomously handled by a terminal. In this document we propose a requirement scenario based on [1]. Initial simulation results for the proposed requirement scenario are also presented.

2. Requirement scenarios

The number of cells that can be used in MTCH combining is an important performance measure for MBMS system. However, it is equally important that the UE is capable of quickly adding new cells to combining.  In soft handover the network controls the combining of cells with handover commands while in MBMS the combining is autonomously handled by the UE. Therefore in case of MBMS it is also important that UE is able to identify cells with given limits and start using them in actual combining.  

TS25.133 defines cell identification requirements for cell reselection in CELL_FACH and handover purposes in CELL_DCH. It is our understanding that the same identification requirements are applicable for MBMS combining purposes in all RRC states as the UE cannot utilise DRX for power saving purposes when receiving MTCH. However, it should be noted that some modifications are needed to the requirements of neighbour cell measurements with measurement occasions as discussed and agreed in RAN4 [2] in order to ensure that gaps in MTCH reception would not be too long due to measurement occasions.  Additionally, the UE cell reselection requirements in idle mode and CELL/URA_PCH should remain unchanged for cases where an MBMS UE utilises DRX.

The intra-frequency cell identification requirements for CELL_FACH state are defined in TS25.133 as follows:

“The UE shall be able to identify a new detectable cell belonging to the monitored set within 
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where


Tbasic_identify_FDD, intra is specified in section 8.1.2.2.2, 


NTTI and M_REP is specified in section 8.4.2.1.”
In Figure 1 we illustrate a 3-cell scenario, which could be used both for soft and selective combining to ensure good MTCH demodulation performance in changing radio conditions.
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Figure 1 Illustration of requirement scenario

Smooth received signal level changes make the definition of requirements complicated and therefore we suggest defining requirements using step-wise cell level changes (i.e. the levels of the cells are changed directly from the time instant T1 to the time instant T2). In this way we should also be able to cover selective combining with the same requirements as the continuous combining of 3 cells is not required in the scenario.

The simplified requirements scenario is further illustrated in Figure 2.
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Figure 2 Cell levels in MTCH decoding requirements

As it is also important to ensure that the UE is able to continuously combine all necessary cells with the limits of the minimum UE capability, RAN4 may need to define a separate scenario for soft combining, where 3 cells are continuously combined. Typically the number of requirement scenarios is rather critical in order to avoid increasing the number of test cases and thereby having excessive testing times. However, in case of MBMS, the number of requirements scenarios should not be an issue from testing perspective but naturally various requirement scenarios and possible different MTCH combining schemes is a concern of RAN4.

In Table 1 we propose simulation parameters for analysing the proposed scenario. The final details of the requirements should be defined based on simulations.  

Table 1 Proposal for simulation parameters for defining MTCH requirements with cell identification

	
	Cell1
	Cell2
	Cell3

	
	T1
	T2
	T1
	T2
	T1
	T2

	CPICH Ec/Ior 
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB

	SCH Ec/Ior
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB

	S-CCPCH Ec/Ior
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)

	Îor/Ioc
	-3 dB
	-3dB
	-3 dB
	- infinity
	- infinity
	-3 dB

	Ioc
	-70 dBm

	Propagation condition
	[Case 1]

	CPICH Ec/Io 1
	-14.76 dB
	-14.76 dB
	-14.76 dB
	- infinity
	- infinity
	-14.76 dB

	NOTE 1: Calculated from other parameter in the table


As a starting point we propose to the Case 1 radio propagation condition to be considered as it provides less diversity than e.g. the VehA radio propagation condition. Small diversity gain makes the fast identification of a new cell important for ensuring an acceptable MTCH reception performance.

· T1 = TBD (Starting point could be 2s)

· T2 = TBD (Starting point could be 2s)

· Cell identification time= 800 ms (from the intra-frequency case of TS25.133) 

· The actual requirement would be a BLER limit.

· Cell reselection parameters should be defined so that no cell reselection occurs in the scenario (i.e. Cell1 remains as the serving cell)

Since there is already a plan to cover the maximum MTCH data rates 256 kbits/s and 128 kbits/s for soft and selective combining respectively based on the minimum UE capabilities in separate scenarios, it might be beneficial to use different data rate in this requirement scenario in order to achieve better coverage for MBMS requirements. In this way we might also be able to concentrate on different BLER level e.g. 1% instead of 10%. Additionally, if the maximum data rates are not considered, we would be able use the same requirement scenario for soft and selective combining. Only S-CCPCH Ec/Ior level for achieving the required BLER would need to be different for selective and soft combining.

We propose that three different MTCH data rates would be simulated to identify suitable requirements. It would also be useful to simulate the impact of different gap lengths with the chosen data rates at different BLER levels in order to find suitable parameterisation for the requirement.

3. Simulation results

In Figure 3 we show initial simulation results for the requirement scenario of Table 1 with soft combining and MTCH data rate of 256 kbits/s. Simulation results are presented  for cell identification times of 800 ms, 1.2 s and  1.6 s. Additionally simulation results for single cell and continuous soft combining of 2 cells are included to Figure 3 for a reference.

The results show that it should be feasible to find appropriate requirement limits for the combined MTCH reception and cell identification requirements. At BLER level = 10% there is a bit more than 2 dB S-CCPCH Ec/Ior difference between the results with an acceptable 800 ms reception gap due to cell identification and 1.6 s reception gap. 
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Figure 3 BLER results as a function of S-CCPCH Ec/Ior level with various MTCH reception gaps due to cell identification

4. Conclusions

In this contribution we have proposed a combined requirements scenario for MTCH demodulation and intra-frequency cell identification requirements. We believe that a good place for this type of requirements is TS25.101. Simulations for defining the final details including data rate and BLER level are also proposed. Initial simulation results are presented for the proposed scenario with MTCH data rate of 256 kbits/s.  Based on these initial simulation results combined performance requirements for MTCH reception and intra-frequency cell identification seem feasible.
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