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Introduction

In last RAN4 meeting, it was concluded that further consideration has to be done on interactions during simultaneousness of  MBMS and inter-FDD or inter-RAT measurements [1], [2] .

Some preliminary studies have been conducted at RAN1, even if there is no mention of this in the MBMS technical report [7] :

· compressed mode in CELL_DCH state : [3]  claimed that the performance degradation of MBMS BLER  is negligible because channel coding can compensate for the DRX bits during the gaps.  It was however commented that the reference assumptions were very favourable because of very low gap densities and short gaps,

· Measurement Occasions in CELL_FACH state  [4] demonstrated that the BLER can range from 12.5 to 100 % as, by construction, MBMS is broadcast to all UEs but Measurement Occasions are specific to each UE. 

The aim of this paper is therefore to propose further analysis to the impact of link level MBMS performance by proposing simulation scenarios and related results in CELL_FACH and CELL_DCH states, which are the most probable UE states in MBMS.

Discussion

One of the key issues is that, up to the introduction of MBMS, measurements parameters were dedicated to every UE, assuming that, Node B can “re-schedule” (in a broad meaning) Transport Blocks when the UE is performing measurements either during gaps or Measurement Occasions. This leads to a potential severe impact while introducing MBMS service because, as the Transport Blocks are broadcast to all UEs, they cannot be re-scheduled for every UE by the Node B.

When in CELL_FACH state, it is quite evident that collisions between Measurement Occasions and MBMS service Transport Blocks are causing so long an interruption of reception that they prevent from fulfilling QoS requirements (see above and  [5] ). It is our opinion that the Measurement Occasion concept cannot be used any more when MBMS service is received. 

When in CELL_DCH state, for MBMS service, the UE may have  to receive :

· IF Point to point : 

· a dedicated channel DCH on a DPCH channel for the reception of DTCH logical channel carrying MBMS data, 

· one or several other dedicated channels DCH on the DPCH for reception of dedicated services

· ELSE IF Point to multipoint :

· IF its capability cannot receive simultaneously an S-CCPCH channel and a DPCH channel ,

· a dedicated channel DCH on a DPCH channel for the reception of DTCH logical channel carrying MBMS data, 

· one or several other dedicated channels DCH on the DPCH for reception of dedicated services

· ELSE

· a FACH channel on a S-CCPCH channel for the reception of MTCH logical channel

· one or several dedicated channels DCH on a DPCH for reception of dedicated services

· END IF

· END IF

while performing measurements in compressed gaps. 

However, as compressed gaps are far less “puncturing” than Measurement Occasions, it is concluded that it is interesting to consider whether it is feasible that the UE uses gap patterns for MBMS receptions onto S-CCPCH channel both in CELL_FACH and in CELL_DCH. In CELL_DCH these gap patterns are the conventional compressed mode gap patterns, and the MBMS reception is “punctured” by those gaps, thus relying on the FEC to recover data. In CELL_FACH state instead, these gap patterns  do not need to be “informed” to the Node B that would therefore not need to re-schedule Transport Blocks. This would mean that the UE would use gaps on its own in a “stealth” mode, as suggested in [8] as well (DRX mode). Similarly to CELL_DCH, the FACH reception is “punctured” by those gaps, thus relying again on FEC to recover data. The time distribution and length of gaps in these patterns could be similar to known compressed mode patterns. Notice also that this does not prevent to use other “implementation specific” patterns.

Simulations assumptions

	Name
	Value 
	Unit
	Comment

	MBMS TTI
	80
	ms
	10 and 20 ms are less considered by RAN1

	MBMS data rate
	64
	kbps
	Up to 256 kbps is possible

	TGL
	7 or 14
	slots
	

	Gap density
	2 to 11
	%
	Gap density is defined as the ratio between TGL and TGPL. Lower bound is given by  [6]. Higher bound is given by inter-FDD test case[6].

	Channel
	3;50;120
	kmph
	


Table 1 : Assumptions

The gap patterns are the same as already specified in either core or test requirements of [6]. Therefore, no degradation on inter-FDD or inter-RAT measurement performance are expected. 

Other MBMS parameters are in line with [7].

Simulation results no gap

[image: image1.wmf]Demodulation of S-CCPCH -  64kbps - no STTD - Ior/Ioc = -3dB

case 1 - TTI = 80ms - Influence of speed

1.00E-03

1.00E-02

1.00E-01

1.00E+00

-14

-13

-12

-11

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

DPCH_Ec/Ior (dB)

BLER

64kbps - 3kmh

64kbps - 50 kmh

64kbps - 120 kmh


Figure 1 : S-CCPCH performance vs. speed. No gap.

Results are similar to those collected in [7].

Figure 1 above shows that the required S-CCPCH Ec/Ior levels ranges to about 5.8 dB at BLER = 10-2, in favour of higher speed.

Simulation results 3kmph with gaps
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Figure 2 : S-CCPCH performance @ 3 kmph with gaps.

Figure 2above shows that the required S-CCPCH Ec/Ior degrades up to 1dB when “dense” gap patterns are used and TGL=14.

Simulation results 50 kmph with gaps
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Figure 3 : S-CCPCH performance @ 50 kmph with gaps.

Figure 3above shows that the required S-CCPCH Ec/Ior degrades up to 1.2 dB when “dense” gap patterns are used and TGL=14.

Simulation results 120kmph with gaps
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Figure 4 : S-CCPCH performance @ 120 kmph with gaps.

Figure 4 above shows that the required S-CCPCH Ec/Ior degrades up to 1.1 dB when “dense” gap patterns are used and TGL=14.

Analysis 

	Speed 
	3 kmph
	50 kmph
	120 kmph

	S-CCPCH Ec/Ior @ BLER = 10-2 no gap
	-4
	-8.7
	-9.8

	Worst S-CCPCH Ec/Ior @ BLER = 10-2 with  gaps 
	--3
	-7.5
	-8.7

	Worst degradation due to gaps 
	-1.0
	- 1.2
	-1.1


Table 2 : Results sum up for 64 kbps 80ms MBMS (units in dB).
The degradation on the MBMS BLER caused by the measurement gap - namely “gap degradation” in the sequel - is about 1 dB. 

This happens for most dense gap densities which are either already in use in inter-FDD test cases ([6], A.8.2) or popular for GSM ([6], Tables 8.7 and 8.8).

For example, as  7 slots every 45 slots are DRXed, it can be considered like puncturing of 7/45(100 = 15.55%, which is equivalent to a loss of power of 10*log10(0.8445) = 0.73 dB. Theoretical loss that other patterns are tabulated below :

	TGL (slots)
	TGPL (frames)
	Theoretical Loss (dB)
	Simulated

Loss (dB)@3kmph
	Simulated

Loss (dB)@50kmph
	Simulated

Loss (dB)@120kmph

	7
	3
	-0.73
	1.0
	1.2
	1.1

	7
	6
	-0.35
	0.5
	0.6
	0.6

	7
	18
	-0.11
	0.2
	0.2
	0.3

	14
	7
	-0.62
	1.0
	0.8
	1.1

	14
	16
	-0.26
	0.4
	0.4
	0.5

	14
	36
	-0.11
	0.3
	0.2
	0.3


Table 3 : Simulated vs. theoretical results
The degradation which is observed is a little bit more (1 to 1.2 dB). It can be explained by the fact that this puncturing is not as optimized as that of the rate matching operator, the distribution of the punctured bits at the input of the channel decoder resulting from the first and second interleaver operation and not from the de-rate-matcher operation. Moreover, we use turbo-codes which are more sensitive to puncturing pattern optimization (systematic bits would not have to be punctured for optimal performance).

Moreover, it should be noted that there is a high  dependence of the MBMS performance on the UE speed.

Further observations and open questions

As S-CCPCH is not power controlled, it should be stressed that most of the S-CCPCH Ec/Ior required range (about 6 dB) is conditioned  by speed variation but not by “gap” degradation (1 dB only).

It should commented as well that the “gap” degradation may be minored down to almost zero if the gap density is low. This interesting property could be reused for the lowest speed UEs to compensate for their more demanding S-CCPCH Ec/Ior level .

It is our understanding that, up to MBMS, cell planning is layered so that, for example, handover latencies between cells is kept uniform. Then, large cells are planned for high speed mobiles whereas smaller cells are planned for lower speed (pedestrian) UEs. With MBMS, even if cell re-selections are a bit shorter, these principles have to be revisited. Indeed, as the service is broadcast and neither dedicated nor power controlled, it could be envisaged to service MBMS from as large as possible cells : on the one hand there is no longer any point in increasing the spatial frequency reuse as the service needs anyhow to cover all the service area, and, on the other hand, cell size should be defined by the fastest moving UE potentially receiving the service. However, from the MBMS service planning point of view, the MBMS power setting at Node B should be tuned for the worst case, that is, for low mobility terminals which require highest S-CCPCH Ec/Ior. This strategy could be enhanced by considering the probability of having a mix of slow and fast moving MBMS UEs in the same cell coverage.

It is then questioned :

· is it likely that slow and fast UEs may receive MBMS service from the same cell ?

· is the additional 1 dB “gap” degradation acceptable to plan cell coverage for (slower ) UEs ?

Conclusion

This document first concluded that Measurement Occasions concept cannot be used for  measurements in CELL_FACH state to maintain MBMS QoS.

This contribution showed by means of  link-level simulations that the degradation due to measurement gap onto MBMS service is up to 1.2 dB for DRX gap patterns similar to classical compressed mode gap patterns. It should be also noticed that assumptions for gap patterns are realistic or popular from RAN4 perspective as far as measurement performance is concerned and that this degradation was under-estimated up to now.

A proposed way forward is to carefully study the impact of this potential loss before elaborating or even introducing any MBMS test for the UE.
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