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1. Introduction

In the last meeting MTCH reception requirements and parallel inter-frequency and inter-RAT measurements for maintaining mobility in idle and Cell-PCH/URA-PCH was identified as one of the open issues. Furthermore it was agreed in principle to specify a twofold requirement on the limitation of the measurement activity in idle/PCH states when receiving MBMS.

Two main proposals being very similar in the overall density concerning the time interrupting the MTCH reception are available so far but having different limitations on the particular time that can be used during a specific MTCH TTI. This document intends to compare the two different proposals with respect to identification performance and impact on MTCH reception quality in dependence of required power to achieve a certain BLER rate.

2. Analysis

2.1. Summary of the different key figures proposed in document [1], [2]

Document 1 proposed a maximum interruption of a particular MTCH TTI of 25%. For BSIC identification purpose it is proposed to allow this in every MTCH TTI. In average it is proposed to allow every 4th (25%) of the MTCH blocks to be affected, means in average the combination results in an overall measurement time of 6.25% of the total time.

Document 2 proposes a maximum of 12.5% allowed to be used of a particular MTCH to be used to perform the measurements and proposes an overall density of 8%.

2.2.  Comparison of the achievable measurement performance

Both documents consider in their proposal/analysis GSM BSIC verification as the most demanding task requiring a long time. Document 1 state 25% of every 4th MTCH TTI at the maximum. However during BSIC identification a gap is considered to be allowed every MTCH TTI.

In case of a 40ms MTCH TTI the allowance of every MTCH TTI to be affected would lead to a remarkable short identification (~1.28sec), however at the same time this would place a certain burden on the MTCH reception leading to momentarily degraded service or increasing continuously the MTCH power as the time when the UE performs the BSIC identification is not known.

Assuming a 40ms MTCH TTI and only taking every 4Th MTCH into account, would lead to a 10ms gap every 160ms, this would provide according section 8.13 assuming that the result is independent of the cause value an identification time of 7680seconds. Allowing an increase for BSIC identification to e.g. 25% of every second MTCH TTI would lead to 2,88seconds BSIC identification. Both values are within a range considered reasonable for cell-FACH state. Thus no need is seen for the allowance of every MTCH being affected during BSIC identification achieving better performance than in Cell-FACH and placing higher burden on MTCH power unnecessarily. At the maximum every second MTCH should be allowed to be affected is seen as a reasonable compromise.

The second proposal requests to use 12,5% of a particular MTCH TTI at the maximum and allowing an overall density of 8%. Assuming a 40ms MTCH TTI and equal distribution this would allow a measurement gap of ~7slots every second MTCH. If placed at the cell border this results in ~1frame /10ms every 160ms, means same configuration as mentioned above, leading in worst case to 7.68seconds for GSM BSIC identification. If also as in 1 increasing the density momentarily this would result again in the same configuration being achievable. However, having more frequent small gaps within e.g. each TTI the performance even becomes better refer to section 8.1 of TS25.133.

As a result one can summarize that both methods have nearly same measurement/BSIC identification performance. This result is also well inline with similar overall density proposed in both requirement settings. Unequal distribution should be allowed up to a certain limit, especially for BSIC identification. However, some upper limit needs to be agreed not to impact MTCH performance momentarily, especially as current requirements of TS25.133 can still be met and overachieving Cell-FACH BSIC identification performance is not deemed necessary.

2.3. Comparison of the impact on MTCH reception quality 

When comparing the impact of both proposals on MTCH reception quality the average gap density is used in first place for comparison, in addition  allowing momentarily higher densities as proposed in [1] every TTI being affected e.g. for BSIC identification may have additional demands on the required MTCH power, as a minimum service quality needs to be ensured throughout the session. Although the shown performance is not the average performance of the whole session but drives the required power to ensure the minimum quality throughout the session.

Considering the average gap density proposal 1 assumes a 10ms measurement occasion to be allowed every 4th frame means every 160ms, when considering a 40ms MTCH TTI. For BSIC identification a gap would be allowed every MTCH TTI shown in addition. The second proposal is configured to an equal density assuming a 7slot gap every second MTCH TTI.

No special requirements one the placing within the MTCH TTI is assumed for either proposal, as not being relevant for the MTCH reception impact.

Both proposals are simulated in a single link scenario in various propagation conditions, because such a situation may occur in real world and multi-link reception would always cause a dependency on the assumed synchronisation level between the links. The general dependencies from technical point of view are explained in [3].

The below shown graphs compare 40ms MTCH TTI 64kbps reception in various propagation conditions for the above mentioned configuration of both proposals based on equal density. The details of the simulation assumptions can be found in the Annex.
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Fig. 1: Impact of average density on MTCH reception of proposal 1 and 2 and maximum density scenario considered in 1 in PedB3.
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Fig. 2: Impact of average density on MTCH reception of proposal 1 and 2 and maximum density scenario considered in 1 in VA3
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Fig. 3: Impact of average density on MTCH reception of proposal 1 and 2 and maximum density scenario considered in 1 in VA30

From the graphs shown above it can be concluded that for a BLER rate of ~10% the proposal having a 12,5% measurement gap performs 0,5dB better than configuring the same overall density allowing 25% of a particular MTCH being affected.

Allowing momentarily e.g. for BSIC identification purpose the density being increased to a 25% gap every MTCH TTI this results in ~2dB more power being required for the same BLER rate, if a momentarily from network not controllable degradation should be avoided.
As an example in VA 30 considering the same MTCH_Ec/Ior reception power of -10dB proposal the 25% gap every 4th TTI leads to a 19% BLER rate, allowing every MTCH TTI being affected 49%, whilst allowing 12,5% being used for measurements every second MTCH TTI results in 9%.

When considering these results it needs to be noted that according to RAN1 technical report on MBMS up to 30% of the NodeB power are considered to be required for 95% coverage [3]. Thus 1dB difference in MTCH_Ec/Ior power corresponds approximately to 14% NodeB output power, even 0.5dB (~8%) should be worse considering. 
3. Conclusion

Based on the shown results and the fact that a difference of 1dB is already quiet a remarkable amount of transmission power required to provide the same MTCH BLER when performing parallel inter-frequency/inter-RAT measurements in idle/PCH states while receiving MBMS; it is proposed to adopt the proposal which requires less transmission power for TS25.133 the idle/PCH measurement requirements when receiving MBMS, especially as both proposal have equal/sufficient performance with respect to measurements/re-selection. The unequal distribution was identified to be one of the main drivers for the required MTCH power in case that a minimum performance shall be ensured throughout the session, thus besides the overall density and the maximum a particular MTCH is allowed to be affected, performing equal distribution is beneficial. Furthermore the provided values should be used so set the required S-CCPCH in the corresponding test case.
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ANNEX

	Parameter
	Value

	MTCH

	User data rate
	64 kbps


	S-CCPCH slot format
	10 (sf=32) (64kbps)


	Transport block size
	2560


	TTI
	40 ms

	coding type
	turbo

	CRC length
	16

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	OCNS
	varied to sum total Ec/Ior to 0 dB

	STTD
	off

	number of radio links
	1

	Geometry (Ior^/Ioc)
	-3 dB

	samples/chip
	1

	Number of rake fingers
	equal to # of channel taps

	Channel estimation
	ideal searcher, estimated phase and amplitude

	Carrier frequency
	2 GHz

	DRX pattern
	7 slot gap every 80ms,

10ms gap every 160ms.


Table 1  MTCH Simulation Assumptions

























