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Discussion on EDA over RTTI
1 Introduction

Working assumptions of Reduced TTI have been made in [1]. The principles of Extended Dynamic Allocation need to be updated to support the RTTI configuration. Discussions on EDA over RTTI have earlier appeared in [2], [3] and [4]. Accepted RTTI assumptions have been drawn as the following:
1. A given uplink RTTI TBF should only be scheduled by one type of USF, either 10 ms USF or 20 ms USF on all assigned timeslots.
2. The USF is read during 20 ms on a timeslot when multiplexing with legacy TBFs is needed or during 10 ms on two different timeslots when multiplexing with legacy TBFs is not needed [1].
Based on the above RTTI working assumptions, we propose a new principle to support EDA over RTTI.

2 Principles of proposed EDA
2.1 Principles for 10 ms USF
In the scenario where no legacy TBFs are multiplexed with RTTI TBFs, EDA principles for 10 ms USF have been proposed in [4]. The explicit 10 ms USF in the first PDCH pair (lowest TN number) implicitly applies to the same position on the next PDCH pair(s) of the EDA assignment.

Consider the scenario in Figure 1 where a given MS is configured in EDA with 4 UL TS (2 PDCH pairs). Once the MS receives its 10 ms USF on the first PDCH pair, it can ignore to read the USF on the second PDCH pair, as the USF also applies to the second PDCH pair. If no assigned USF is received on the first PDCH pair, the MS shall continue to monitor the USF on the second PDCH pair, see Figure 2.
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Figure 1: EDA of RTTI blocks, 10 ms USF read on the first RTTI PDCH pair.
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Figure 2: EDA of RTTI blocks, 10 ms USF read on the second RTTI PDCH pair
2.2 Principles for 20 ms USF

In the scenario where legacy TBFs are multiplexed with RTTI TBFs, EDA principles for 20 ms USF scheduling of UL RTTI TBFs are based on the legacy principles specified for EDA [5]. Whenever an MS in RTTI mode receives its 20 ms USF on one downlink PDCH, it shall interpret that this also USF applies to the same position on all subsequent assigned PDCHs. 
One 20 ms USF will schedule the next 20 ms period for RTTI radio blocks. If an assigned USF is received on the lower PDCH of a PDCH pair, the MS is allowed to transmit on the corresponding and all subsequent PDCH pairs during a 20 ms block period. If an assigned USF is received on the higher PDCH of a PDCH pair, the MS is allowed to transmit on the corresponding PDCH pair during the second 10 ms period and all subsequent PDCH pairs during a 20 ms block period.
Assume that a given MS is in EDA mode and is assigned 4 UL TS (PDCH0, 1, 2, 3) with a 20 ms USF used to schedule uplink RTTI TBFs. The first PDCH pair consists of PDCH0 + PDCH1 and the second PDCH pair consists of PDCH2 + PDCH3. 
· When the MS receives its 20 ms USF on PDCH0, it can stop monitoring the USF on PDCH1, 2 and 3. It shall then transmit RTTI blocks on PDCH 0-3 during a legacy block period (20 ms) as shown in Figure 3.
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Figure 3: EDA of RTTI blocks, 10 ms USF read on PDCH0
· If no assigned USF is received on PDCH0, the MS shall continue to monitor the USF on PDCH1.When the MS receives its 20 ms USF on PDCH1, it can stop monitoring the USF on PDCH2 and 3 and then shall transmit 3 RTTI blocks on PDCH 0-3 as shown in Figure 4. 
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Figure 4: EDA of RTTI blocks, 10 ms USF read on PDCH1
· If no assigned USF is received on PDCH1, the MS shall continue to monitor USF on PDCH2 as shown in Figure 5.
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Figure 5: EDA of RTTI blocks, 10 ms USF read on the second RTTI PDCH pair

· If no assigned USF is received on PDCH2, the MS shall continue to monitor USF on PDCH3 as shown in Figure 6.
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Figure 6: EDA of RTTI blocks, 10 ms USF read on the second RTTI PDCH pair
2.3 Principles for 20 ms USF in DTM
The proposed EDA principle can also be used for an RTTI MS in DTM. According to the rules for 20 ms USF described above, if an assigned USF is read on the lower PDCH of an assigned PDCH pair, the RTTI MS can transmit two RTTI blocks during a 20 ms period.
For example, a class 33 RTTI MS is in DTM mode. A CS timeslot is TS1, the DL RTTI PS timeslots are TS0&TS2 and the UL RTTI PS timeslots are TS2&TS3 as shown in Figure 7. Legacy MSs are multiplexed on PDCH2 and PDCH3, so 20 ms USF scheme is implemented to schedule the uplink TBFs.
	
	PDCH0
	PDCH1
	PDCH2
	PDCH3
	
	
	

	
	DL
	DL
	DL
	DL
	
	
	

	10ms
	PS
	CS
	PS
	
	
	
	

	10ms
	PS
	
	PS
	
	
	
	

	
	
	
	
	PDCH0
	PDCH1
	PDCH2
	PDCH3

	
	
	
	
	UL
	UL
	UL
	UL

	10ms
	
	
	
	
	CS
	PS

	10ms
	
	
	
	
	
	PS


Figure 7: Multislot allocation for class 33 MS in DTM

In this scenario, the multislot class 33 MS can not monitor all DL PDCHs (typically DL PDCH3) corresponding to assigned UL PDCH2 and PDCH3. Suppose USF A is assigned to UL PDCH2 and USF B is assigned to UL PDCH3. According to proposed RTTI EDA principles, this RTTI MS can also use EDA on these two uplink PDCHs. If USF A is read on DL PDCH2, it can transmit 2 UL RTTI blocks during 20 ms period as shown in Figure 8.
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Figure 8 RTTI EDA for 2 UL PDCHs (class 33 MS in DTM)

Furthermore, we can use a “backward shifted USF” to schedule uplink RTTI blocks in a more flexible way. Because the MS can not monitor the USF on PDCH3 the network can allocate USF B also on PDCH2 [6] which are called using a “backward shifted USF”. If USF B is read on PDCH2, the MS will transmit one RTTI block during the first 10 ms period as shown in Figure 9.
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Figure 9: Backward shifted USF for two UL PDCHs (class 33 MS in DTM)
3 Conclusion

Proposed EDA principles in this paper are deduced from current specified EDA principles with minimal changes. An MS in EDA mode can monitor a USF on the assigned PDCHs one by one from the lowest numbered PDCH to the highest. The assigned USF monitored on one PDCH can be applied to all subsequent PDCHs. The network can in a flexible way allocate one up to four RTTI blocks according to this EDA principle.
Especially, our proposed EDA principles can also be used for RTTI MSs in DTM, and the uplink allocation will become more flexible if “backward shifted USF” is implemented.
EDA should be applied to RTTI configuration and proposed EDA principles for RTTI can be summarised in as follows:
1. The TTI of a USF determines the period it can be scheduled. A 10 ms USF can be scheduled in a 10 ms uplink period, while a 20 ms USF can be scheduled in a 20 ms uplink period.
2. For a 10 ms USF scheme, the explicit 10 ms USF in the first PDCH pair (lowest TN number) implicitly applies to the same position on the next PDCH pair(s) of the EDA assignment. If no assigned USF is received on the first PDCH pair, the MS shall continue to monitor the USF on the subsequent PDCH pairs.
3. For a 20 ms USF scheme, whenever an MS receives its 20 ms USF on one downlink PDCH, it shall interpret that this USF applies to the same position on all subsequent assigned PDCHs. If an assigned USF is received on the lower PDCH of a PDCH pair, the MS is allowed to transmit on the corresponding and all subsequent PDCH pairs during a 20 ms block period. If an assigned USF is received on the higher PDCH of a PDCH pair, the MS is allowed to transmit on the corresponding PDCH pair during the second 10 ms block period and all subsequent PDCH pairs during a 20 ms block period.
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