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1. Introduction
In recent several RAN WG1 meetings, we have been demonstrating the effectiveness of extending TTI length beyond 80ms in order to reduce required Tx power for MBMS channels [1-3].

It was shown in [2] that the Tx power is reduced by about 1dB and 2dB when TTI length is extended from 80ms to 160ms and 320ms, respectively.
Impacts upon UE and UTRAN of extending the TTI length beyond 80ms were listed in [3], and were shown to be minor when considering low, 32kbps and lower, data rate services.

In the above-mentioned contributions, we didn’t incorporate STTD as it is optional for the network and we considered Tx power reduction to be more critical for Node Bs without STTD.  In this paper, we evaluated the effectiveness of extending TTI length beyond 80ms for both cases: with and without STTD.

Based on the simulation results, we propose to adopt TTI lengths of beyond 80ms for MBMS point-to-multipoint channels.  

2. Simulation

2.1. Simulation Assumption

Table 1 shows the simulation assumptions.  As is shown in the table, information bit rates of 16kbps to 64kbps are assumed.  

Table 1. Simulation assumption

	Information bit rate
	64kbps, 32kbps, 16kbps

	Physical CH
	S-CCPCH

	TrBLK size
	1280  (64kbps)

640 (32kbps)

320 (16kbps) 

	Channel Coding type
	Turbo coding 

(maximum block size is 5114 bits)

	Propagation condition
	Vehicular-A

	UE velocity
	3km/h

	Geometry
	-6 dB

	TTI length
	20, 80, 160, 320 ms

	STTD
	ON/OFF


Table 2 shows the assumed 1st interleaving pattern. The patterns applied to TTI lengths longer than 80ms are generated with the same rule as existing patterns. 
Table 2. 1st Interleaving Pattern

	TTI

[ms]
	Number of columns C1
	Inter-column permutation patterns

<P1C1(0), P1C1(1), … , P1C1(C1-1)>

	20
	2
	<0,1>

	80
	8
	<0,4,2,6,1,5,3,7>

	160
	16
	<0,8,4,12,2,10,6,14,1,9,5,13,3,11,7,15>

	320
	32
	<0,16,8,24,4,20,12,28,2,18,10,26,6,22,14,30,1,17,9,25,5,21,13,29,3,19,11,27,7,23,15,31>


2.2. Simulation Results

In Figure 1, Required Tx Ec/Ior vs TTI length are plotted with Target BLER set at 1% for 16, 32, and 64kbps data rate for both with and without STTD.  As shown in this figure, time diversity gain by extending TTI length is almost independent of data rate. Although the gain is reduced by some extent when STTD is applied, there are still significant gains.  Table 2 summarizes the percentage reduction of power by using TTI length of 160 and 320ms. 
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Fig. 1 : Required Tx Ec/Ior vs. TTI length(vehicular-A, 3km/h)

Table 2. Percentage of power reduction (64kbps, 32kbps, 16kbps)
	
	80 ms(160 ms
	80ms (320 ms

	STTD ON
	(19 %, 20%, 18%)
	(33%, 35 %, 34 %)

	STTD OFF
	(27 %,  26%, 25 %)
	(47%, 45 %, 45 %)


3. Discussion

STTD with TTI length of 80ms

Though we still believe that we have to consider the case where Tx diversity cannot be applied, power reduction gain by extending TTI length, as indicated in the previous section, is significant even when STTD is assumed.

UE buffer size

UE capability is the main issue to be considered. It is not desirable to increase UE buffer size only for TTI length extension of an MBMS channel.

Table 3 shows the maximum transport channel data rate for various TTI lengths that can be configured for the 384kbps reference class as an example [3,4]. MBMS is targeted not only to high data rate video streaming but also to relatively low data rate services (40kbps or less), and it can be seen that the TTI length can be extended beyond 80ms for those services without affecting UE buffer size.

Table 3. Maximum Transport channel data rate for 384kbps reference class

	TTI length  [ms]
	Max.  TrCH data rate [bps]

	10
	640k

	20
	320k

	80
	80k

	160
	40k

	320
	20k


Physical channel to be applied TTI length > 80 ms 

It is obvious that the gain of extending TTI length will decrease significantly for DPCH since closed loop power control is working.  Therefore, we propose to apply this extension only for the point-to-multipoint MBMS physical channel, which is to be decided in RAN WG2.   

4. Conclusion and Proposal

In this contribution, we demonstrated that the gain by extending TTI length beyond 80 ms is significant (18% to 35%) even with STTD.  Furthermore, we considered the 384kbps reference UE class and showed that the TTI length can be extended beyond 80ms for low (40kbps and less) data rates.  Based on the results obtained in Table 2, we propose to adopt TTI length of 160 and 320 ms for the point-to-multipoint MBMS physical channel, and send a LS to RAN WG2 as follows.  

· WG1 is considering to extend TTI length to 160 and 320ms of the physical channel for point-to-multipoint MBMS. WG1 kindly asks WG2 if there are any concerns or problems from the upper layer point of view. 

· WG1 kindly asks WG2 to elaborate methods to handle UEs with different capabilities in a point-to-multipoint connection. 
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