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USF Scheduling on DTM with RTTI
1 Introduction

There have been many proposals on latency reduction during the feasibility study on the GERAN evolution [1]. A new work item [2] was set up during the last GERAN plenary, and the Reduced Transmission Time Interval (RTTI) and Fast Ack/Nack Reporting (FANR) are the two basic solutions [3][4]. It is said “Support of DTM needs to be insured” in [2] [3] [4]. A good solution was proposed in GERAN WG2#29bis, as described in [5]. This document is discussing the USF scheduling used in DTM with RTTI.

2 USF Scheduling
In [5], the possible DTM configurations with 2 PS timeslots in both uplink and downlink are examined. There are only 2 configuration types meeting the requirements shown in Figure 1 and 2. 
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Figure 1
DTM plus RTTI Configuration (CS on TS1)
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Figure 2
DTM plus RTTI Configuration (CS on TS2)

It is impossible to use former Dynamic Allocation (DA) USF scheduling scheme for RTTI blocks in either type. Therefore, in [5] it is proposed to use the USF on the lower numbered downlink PS timeslot to schedule the first 2 TDMA frames of the 20ms period on the uplink PS timeslot, and use the USF on higher numbered downlink PS timeslot to schedule the next 2 TDMA frames of the 20ms period on the uplink PS timeslot.

However, it may waste some uplink blocks, which will never be allocated to any users. 

Assume User A, DTM with RTTI, is assigned timeslot 0, 1, 2 in downlink and timeslot 1, 2, 3 in uplink. The timeslot 1 is used for CS service.

User B, a legacy user, is assigned timeslot 0 in uplink for uplink TBF.

The USF scheduling is shown in Table 1. Then, if user A is allocated first 10ms RTTI block of the 20ms period, it will be impossible to allocate the blocks in uplink timeslot 0 (red ellipse in the table 1). This is because both uplink timeslot 0 and first 2 TDMA frames of the 20ms period on uplink timeslot 2, 3 are scheduled by the USF on downlink timeslot 0 simultaneously.
	TDMA Frame
	DL TS0 PDCH USF
	DL TS1 TCH
	DL TS2 PDCH USF
	UL TS0 PDCH
	UL TS1 TCH
	UL TS2 PDCH
	UL TS3 PDCH

	1
	USF-B
	
	USF-A
	
	
	
	

	2
	USF-B
	
	USF-A
	
	
	
	

	3
	USF-B
	
	USF-A
	
	
	
	

	4
	USF-B
	
	USF-A
	
	
	
	

	5
	USF-A
	
	USF-A
	B-burst
	
	
	

	6
	USF-A
	
	USF-A
	B-burst
	
	
	

	7
	USF-A
	
	USF-A
	B-burst
	
	A-burst
	A-burst

	8
	USF-A
	
	USF-A
	B-burst
	
	A-burst
	A-burst

	9
	
	
	
	
	
	A-burst
	A-burst

	10
	
	
	
	
	
	A-burst
	A-burst

	11
	
	
	
	
	
	A-burst
	A-burst

	12
	
	
	
	
	
	A-burst
	A-burst


Table 1 USF scheduling for DTM with RTTI user (CS on TS1)

One way to solve the problem is to allow user A using the USF on downlink timeslot 2 to schedule both the uplink timeslot 2 and 3. Two USFs on downlink timeslot 2 will be assigned to User A. One USF indicates the first 10ms RTTI block, and the other USF indicates two 10ms RTTI blocks of the 20ms period. If this new rule is applied, the uplink 20ms block corresponding to the lowest downlink timeslot will not be wasted theoretically.

As shown in Table 2, USF1 and USF2 on downlink timeslot 2 are assigned to User A scheduling respectively the first 10ms RTTI block and the both 10ms RTTI blocks of 20ms period on uplink timeslot 2, 3. Meanwhile, another user B can be scheduled the uplink block on timeslot 0 by the USF-B on downlink timeslot 0.

	TDMA Frame
	DL TS0 PDCH USF
	DL TS1 TCH
	DL TS2 PDCH USF
	DL TS3 PDCH USF
	UL TS0 PDCH
	UL TS1 TCH
	UL TS2 PDCH
	UL TS3 PDCH

	1
	USF-B
	
	USF1-A
	
	
	
	
	

	2
	USF-B
	
	USF1-A
	
	
	
	
	

	3
	USF-B
	
	USF1-A
	
	
	
	
	

	4
	USF-B
	
	USF1-A
	
	
	
	
	

	5
	USF-B
	
	USF2-A
	
	B-burst
	
	A-burst
	A-burst

	6
	USF-B
	
	USF2-A
	
	B-burst
	
	A-burst
	A-burst

	7
	USF-B
	
	USF2-A
	
	B-burst
	
	
	

	8
	USF-B
	
	USF2-A
	
	B-burst
	
	
	

	9
	
	
	
	
	B-burst
	
	A-burst
	A-burst

	10
	
	
	
	
	B-burst
	
	A-burst
	A-burst

	11
	
	
	
	
	B-burst
	
	A-burst
	A-burst

	12
	
	
	
	
	B-burst
	
	A-burst
	A-burst


Table 2 New USF scheduling rule for DTM with RTTI User (CS on TS1) 

As shown in Table 2, when USF1-A is used, the second 10ms uplink RTTI block of the 20ms period (red ellipse in the table 2) may be wasted. So there will be a need to assign another RTTI user to multiplex with user A, a DTM with RTTI user. For example, User C, a RTTI user, is assigned to use PS service on timeslot 0, 2 in downlink and timeslot 2, 3 in uplink. User C can monitor the USF scheduled on timeslot 2, 3 in downlink. 

As shown in Table 3, User A uses USF1-A on downlink timeslot 2 to schedule the first 10ms RTTI block of 20ms period on uplink timeslot 2, 3.  The second 10ms RTTI block of the 20ms period on uplink timeslot 2, 3 is scheduled by user C after monitoring its own USF on downlink timeslot 3. Also, it will be possible to allocate both two 10ms RTTI blocks to either user. 
	TDMA Frame
	DL TS0 PDCH USF
	DL TS1 TCH
	DL TS2 PDCH USF
	DL TS3 PDCH USF
	UL TS0 PDCH
	UL TS1 TCH
	UL TS2 PDCH
	UL TS3 PDCH

	1
	USF-B
	
	USF1-A
	USF-C
	
	
	
	

	2
	USF-B
	
	USF1-A
	USF-C
	
	
	
	

	3
	USF-B
	
	USF1-A
	USF-C
	
	
	
	

	4
	USF-B
	
	USF1-A
	USF-C
	
	
	
	

	5
	USF-B
	
	USF2-A
	
	B-burst
	
	A-burst
	A-burst

	6
	USF-B
	
	USF2-A
	
	B-burst
	
	A-burst
	A-burst

	7
	USF-B
	
	USF2-A
	
	B-burst
	
	C-burst
	C-burst

	8
	USF-B
	
	USF2-A
	
	B-burst
	
	C-burst
	C-burst

	9
	USF-B
	
	USF-C
	USF-C
	B-burst
	
	A-burst
	A-burst

	10
	USF-B
	
	USF-C
	USF-C
	B-burst
	
	A-burst
	A-burst

	11
	USF-B
	
	USF-C
	USF-C
	B-burst
	
	A-burst
	A-burst

	12
	USF-B
	
	USF-C
	USF-C
	B-burst
	
	A-burst
	A-burst

	13
	
	
	
	
	B-burst
	
	C-burst
	C-burst

	14
	
	
	
	
	B-burst
	
	C-burst
	C-burst

	15
	
	
	
	
	B-burst
	
	C-burst
	C-burst

	16
	
	
	
	
	B-burst
	
	C-burst
	C-burst


Table 3 USF scheduling for DTM with RTTI User and RTTI user 

3 Conclusion

In this contribution the USF scheduling for DTM with RTTI is discussed. It is suggested to always assign 2 USFs on the higher numbered downlink PDCH to schedule the uplink RTTI blocks, referring to the first or both 10ms TTI block(s) of 20ms period. 

It is proposed to include this document in TR45.912.
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Shall it always be allocated to user A?





























1
3

