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Discussion on Different TTI over UL & DL
1 Introduction

Working assumptions of RTTI approach have been presented in [1]. It is assumed that all concurrent TBFs allocated for one MS on the same PDCHs should use the same TTI, while the TBFs allocated on different PDCHs may use different TTI. Some RTTI configuration issues about these assumptions were proposed in [2] in GERAN2 #31bis.  

Current RTTI working assumption does not clarify that for one MS if RTTI TBFs are allocated in one direction, whether the TBFs allocated on the same PDCHs in the opposite direction should also use RTTI. Furthermore it is not clarified that whether the PACCH in one direction should use the same TTI as the corresponding TBFs in the opposite direction.
In this paper some issues of different TTI configuration over UL & DL on the same PDCH are described in Section 2. Delay estimations about these different TTI configurations are provided in section 3. Conclusions are made in section 4.
2 Issues of different TTI in different direction on the same PDCH
In some certain cases the TTI of TBFs/PDTCH in one direction need not keep the same as in the opposite direction on the same PDCH. Furthermore the TTI of PACCH need not keep the same with the TTI of the corresponding TBF in the opposite direction.  
Following are the scenarios where different TTI may be configured in different direction on the same PDCH, especially the total assigned timeslots equals to odd.
Scenario 1

When MS in DTM, suppose the total assigned timeslots are equal to 5, the max sum of the multislot class 12 MS. The different TTI configuration over UL and DL on the same PDCH occurs in figure 1 where RTTI TBFs can be allocated only in one direction.
 
[image: image4.bmp]
Figure 1- Different TTI over DL and UL on PDCH1 (DTM)
Scenario 2

Similar multiple TBF configuration will also induce the different TTI between TBF and corresponding PACCH in different direction. For a multislot class 12 MS, legacy TBF and RTTI TBF are assigned to one MS at the same time in figure 2. The uplink PACCH corresponding to the downlink RTTI and legacy TBF may occur on TS2 and TS3. Since RTTI TBF has been allocated on uplink RTTI TS pair (TS2&3), the PACCH/U for both TBFs may be multiplexed with RTTI TBFs and use reduced TTI on uplink TS2&3. It means the downlink ACK/NACK message corresponding to legacy TBF will use reduced TTI on uplink TS2&3 as shown in figure 2.


[image: image2]
Figure 2- PACCH/U configuration with reduced TTI for legacy TBF
3 Delay estimations
RTTI configuration only implemented in one direction will cause a little higher delay than the delay of RTTI configuration in both directions. Referring to the simulation results of VOIP services concluded in [3], Table 1 shows a delay scenario of typical deployments as shown in figure 1 with event-based fast ACK/NACK for downlink RTTI TBF including assumed node delays.
Table 1- Round trip time with one retransmission (all values in [ms])
	Direction
	BSC/PCU
	Abis
	BTS 
	Um
	MS
	SUM [ms]

	BSC(
	10
	10
	<5
	10
	
	35

	(MS
	
	20 1
	<5
	20
	10 2/20 3
	55/65

	BSC/PCU(
	<10
	10
	<5
	10
	
	35

	SUM
	<20
	40
	<15
	40
	10/20
	125/135

	Note 1: Value of the Abis delay which keeps as same as the Um delay in the same direction.

Note 2: Value of MS reaction time which is considered for the MS in RTTI TBF mode to get ready to transmit.

Note 3: Value of MS reaction time which is considered for the MS in RTTI TBF mode to wait for 10ms TTI period to get ready to transmit.


Table 2 shows a delay scenario of typical deployments as shown in figure 1 with time-based fast ACK/NACK for uplink legacy TBF including assumed node delays.
Table 2- Round trip time with one retransmission (all values in [ms])
	Direction
	BSC/PCU
	Abis
	BTS 
	Um
	MS
	SUM [ms]

	(MS 
	
	
	
	20
	20
	40

	BTS(
	
	
	10
	10
	
	20

	(MS
	
	20
	<5
	20
	20
	<65

	SUM
	
	20
	<15
	50
	40
	<125


Under the configuration of 10ms TTI in downlink combined with 20ms TTI in uplink, the RTT with one retransmission shown in table1&2 is about 130ms in each direction. This value is a little higher than 105ms [3], the RTT of 10ms TTI with one retransmission of VOIP, and quite lower than 195ms [3], the RTT with one retransmission under 20ms TTI configuration in both direction. 
Some services such as some real-time games may need asymmetry bandwidth in different directions. These services can tolerate longer end-to-end delay than that of very low latency games such as First Person Shooter games [4]. When these services are requested the network may implement asymmetry TTI configuration in order to meet the needs of QoS requirements and MS multislot capabilities. For example as in scenario 1, when CS service is processing, different TTI over UL and DL on the same PDCH can be configured for some gaming service at the same time. 
4 Conclusion

When RTTI approach is implemented, it is better to keep the same TTI configuration over UL and DL on the same PDCH. But in some certain cases, different TTI configuration over UL and DL can utilise the maximum MS multislot capability flexibly and meanwhile bring satisfaction at some low latency services such as some gaming services.
For the factors of MS multislot capabilities and service QoS requirements, conclusions are described as follows:
1. It shall be permitted that the TTI of downlink TBF is different from the TTI of uplink TBF on the same timeslot.

2. It shall be permitted that the TTI of PACCH is different from the TTI of its corresponding TBF in the opposite direction.
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