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1 Introduction

Already in Release 6 Ad hoc meeting in Cannes, we discussed (R2-041357) on possibilities to utilise large RLC PDU size on MTCH transmission together with long TTI. Based on recent progress on MBMS in different 3GPP working groups, we feel that it is necessary to reopen the discussion and find possibilities to optimise MBMS ptm RBs on certain scenarios. 

2 Discussion

2.1 RLC PDU size

Currently there is common understanding that the TTI lengths to be utilised for MBMS ptm transmissions are the 40 ms and 80ms. This comes very clear by looking recent progress on UE capabilities, even though work on MBMS reference RABs has not yet started. In our view, full benefits of long TTI should be utilised also by other L2 parameterisation. The most effective way to achieve this is to define L2 parameters in such a way that complete RLC SDU would be transmitted in single TTI, rather than multiple ones. 

The reason for this is the fact that the different TTIs are not totally correlating and un-correlation increases between different TTIs when TTI length is increased. Thus if SDU is divided between different TTI the obtained SDU error ratio increases from obtained physical layer BLER, when un-correlation between TTIs increases. 

On the other hand, when looking the SA4 progress on MBMS work, it seems that SA4 could provide rather constant packet sizes as an output. In recent simulations in SA4, SA4 has utilised packet size of 512 bytes, which is already quite close to the bits needed to be transmitted per 80ms TTI to obtain ptm RB to 64 kbps MBMS service, i.e 5120 bits in 80ms TTI. The Table 1 presents one possible configuration of L2 for MBMS ptm RAB for 64kbps service, which has alternative bit rates of 32 kbps and 0 kbps. The TS25.302 Appendix A (Normative) defines that maximum transport block size is 5000 bits for FACH, meaning that single RLC PDU cannot be used without modification to this restriction. Therefore, the RLC PDU size of 2560 is used and 5120 is marked in brackets as for future study.

Other solution would use smaller RLC PDU size e.g. 320 bits, but that has a drawback that overhead of RLC and MAC headers would increase in every TTI compared to large TTI case. In case of 2560 bit RLC PDU the overhead would be 0.6% and in case of 320bit RLC PDU the overhead would be 5% for 64kbps service respectively.

Table 1 Possible MBMS ptm RAB configuration for 64kbits service

	Higher layer
	RAB/signalling RB
	MBMS RAB

	
	User of Radio Bearer
	Interactive/ Background MBMS RAB

	RLC
	Logical channel type
	MTCH

	
	RLC mode
	UM

	
	Payload sizes, bit
	2560, (5120)

	
	Max data rate, bps
	64000

	
	UMD PDU header, bit
	8

	MAC
	MAC header, bit
	8

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	FACH

	
	TB sizes, bit
	2576, (5136)

	
	TFS
	TF0, bits
	0x2576

	
	
	TF1, bits
	1x2576

	
	
	TF2, bits
	2x2576 (1x5136)

	
	TTI, ms
	80

	
	Coding type
	TC

	
	CRC, bit
	16

	
	Max number of bits/TTI before rate matching
	TBD

	
	RM attribute
	TBD


Before desired IP packet size can be indicated to SA4, the number of bits needed in necessary RLC and PDCP headers must be calculated. If on RLC SDU is transmitted in two RLC PDUs, every other PDU must contain one length indicator. As the PDU size proposed above is larger than 127 octets 15 bit LI is needed, i.e. 16 bits, in addition to this 8 bit PDCP header is needed. 

This would mean that the optimum IP packet size for 64 kbps services would be 5096 bits (637 octets), and the total overhead introduced by UTRAN would be around 56 bits, which is ~1%.

If IP packet size is fixed to 5097 bits, a MBMS service with 128 kbps application bitrate could be served with 40ms TTI keeping the one to two matching between RLC SDU and RLC PDU, and for service with 256 kbps application bit rate two RLC SDU would be needed to be transmitted in 40ms TTI either in four RLC PDUs. 

For services requiring lower bit rates than 64 kbps, some RLC level segmentation would be required, as smaller RLC PDU size must be used to obtain lower bit rates, as from our under standing IP packet sizes like 2552 bits (319 octets) suitable for 32 kbps are not really feasible from SA4 codec and IP header overhead point of view. 

As the MBMS utilises the ROHC U-mode, it introduces some variance to RLC SDU size due compressed IP header. The simplest scheme to take this into account effectively is that different UM-RLC PDU sizes are introduced for different compression rations. This would mean that to the above example presenting RLC PDU size for full IP header new PDU sizes are introduced also for first and second order compressed IP packets.

3 Conclusions

In our view fixing the IP packet size for MBMS and optimising L2 parameterisation for this known packet size will introduce gains significant for this effort. The target of this optimisation should be services having application level bit rates of 64 kbps, 128kbps or 256kbps. 

Thus we propose that RAN2 sends liaison to SA4 asking possibilities to fix MBMS IP packet size to certain value, and based on above discussion 5096 bits (637 octets) seems to be reasonable. 

We also feel that RAN4 should take this optimisation into account when performing MTCH simulations for UE requirements. 

