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1. General

In the core specification this is a feature referred to as Enhanced Flexible Timeslot Assignment EFTA which is a REL-9 feature. Test requirements analysis and area to be tested is included in this work plan.
2. Status summary.
2.1 Completed work in the past

Conformance requirement listed completed.

Analysis of required amount of test cases completed.
2.2 Completed work in the present meeting

2 test cases drafted.
2.3 Estimated remaining work

All work is completed.
2.4 Estimated Level of completion

Analysis of conformance requirements completed, 100%
Analysis of proposed test cases completed, 100%

Total level of completion is 100%

3. Overview
	New Test Cases in 51.010
	Proposed Test Number
	Responsible company
	Target Date
	Introduction date
	Status

	Protocol Tests
	
	
	
	
	

	EFTA / Extended Dynamic Allocation/Concurrent TBF
	58d.1.1
	ST-Ericsson
	#51
	#51
	100%

	EFTA / Acknowledge mode/ Concurrent TBF/ pre-emptive retransmission
	58d.1.2
	ST-Ericsson
	#52
	#52
	100%

	EFTA / Concurrent TBF / PAN Polling
	58d.1.3
	ST-Ericsson
	#52
	#52
	100%

	EFTA / Concurrent TBF / Polling
	58d.1.4
	ROHDE & SCHWARZ
	#53
	#53
	100%

	EFTA/Downlink TBF/8 TS
	58d.1.5
	ST-Ericsson
	#53
	#53
	100%


4. History

	Date
	Revision
	Modification

	05-2011
	1
	First version

	08-2011
	2
	Modifications after Geran#51

	11-2011
	3
	Modifications after Geran#52

	02-2012
	4
	Modifications after Geran#53


1 ANNEX: Analysis of EFTA Test Cases

1. References

[1] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3 (Release 9)".
[2] 3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/Medium Access Control (RLC/MAC) protocol (Release 9)".
[3] 3GPP TS 45.002: “Multiplexing and multiple access on the radio path(Release 9)”

2. Summary
From 44.060:

Enhanced Flexible Timeslot Assignment (EFTA): Enhanced Flexible Timeslot Assignment gives the network the possibility to allocate one and the same mobile station uplink and downlink PDCH resources that overlap in time. This mobile station shall then for these overlapping instances prioritize uplink radio block transmission over attempting to read downlink radio blocks (unless performing pre-emptive retransmissions), but shall always attempt to read downlink radio blocks if it has nothing to transmit If it does not need to use all its allocated uplink PDCH resources, the mobile station shall transmit its uplink radio blocks in such a way that the number of downlink radio blocks it can read is maximized. Both network and mobile station must support extended uplink TBF mode in order for Enhanced Flexible Timeslot Assignment, EFTA, to be supported.
3. Requirements
The following table indexes MS requirements relevant to EFTA in the core specifications.
	Spec
	Section
	Requirement / Comment

	3GPP TS 44.060
	8.1.1.1
8.1.1.2.1
	For a mobile station with an uplink TBF for which EFTA is used transmissions shall be performed on the uplink PDCHs or PDCH-pairs allocated by the USF as specified in Annex N. In case the mobile station also has one or more concurrent downlink TBF(s), but does not have enough RLC/MAC blocks ready for transmission to fully utilize the total number of allocated resources for uplink radio block transmission during the corresponding radio block period(s), then it shall immediately begin monitoring its assigned downlink PDCHs or PDCH-pairs after transmitting its last available RLC/MAC block taking into account the switching requirements of its multislot class (see 3GPP TS 45.002). 


	3GPP TS 44.060
	9.1.3.2.1
	When Enhanced Flexible Timeslot Assignment, EFTA, is used, and the applicable conditions for pre-emptive retransmission are true, the mobile station shall not prioritize uplink radio block transmission over attempting to read downlink radio blocks.



	3GPP TS 44.060
	9.1.7.3
	When an EGPRS RLC/MAC header is received, for each BSN' within the receive window included in the header the elements of V(N) shall be updated as follows:

- 
if EFTA is not used, or if EFTA is used and the receiving RLC endpoint is in the network, and if the corresponding element in V(N) has the value INVALID, all elements of V(N) with the value INVALID and corresponding to RLC data blocks with BSN satisfying the following inequality [V(Q) ≤ BSN < BSN'] modulo SNS shall be set to the value UNREPORTED;



	3GPP TS 44.060
	10.4.4b
	In case EFTA is used at the time the CES/P field is received, the mobile station shall transmit the uplink radio block according to the uplink radio block transmission order as described in Annex N regardless of the timeslot or PDCH pair where the block containing the CES/P field was received.


	3GPP TS 44.060
	10.4.5
	In case of a BTTI or an RTTI configuration when EFTA is used at the time the RRBP field is received, the mobile station shall transmit the uplink radio block according to the uplink radio block transmission order as described in Annex N regardless of the timeslot or PDCH-pair where the block containing the RRBP was received.


	3GPP TS 44.060
	Annex N
	A mobile station with an uplink TBF operating in BTTI configuration for which EFTA is used shall perform transmissions on a subset of the uplink PDCHs allocated by the USF. If the mobile station has P RLC/MAC blocks ready for transmission, then this subset is defined as the first P number of the allocated uplink PDCHs arranged according to the specific timeslot numbers order as specified in Table N.1 below. Tra  or Trb, whichever is applicable, is the switching time from transmission to reception (see 3GPP TS 45.002). 
Table N.1: Uplink timeslots transmission order for EFTA

Lowest Numbered Downlink Timeslot the MS Needs to Monitor
Tra  or Trb, whichever is applicable
0

1

2

TN0
4,3,2,1,0,5,6,7

3,2,1,0,4,5,6,7

2,1,0,3,4,5,6,7

TN1
5,4,3,2,1,0,6,7

4,3,2,1,0,5,6,7

3,2,1,0,4,5,6,7

TN2
6,5,4,3,2,1,0,7

5,4,3,2,1,0,6,7

4,3,2,1,0,5,6,7

TN3
7,6,5,4,3,2,1,0

6,5,4,3,2,1,0,7

5,4,3,2,1,0,6,7

TN4
7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

6,5,4,3,2,1,0,7

TN5
7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

TN6
7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

TN7
7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

7,6,5,4,3,2,1,0

A mobile station with an uplink TBF operating in RTTI configuration for which EFTA is used shall perform transmissions on a subset of the uplink PDCH-pairs allocated by the USF in the same manner as specified above. For this case the specific timeslot number order shall be seen as indicating the lowest numbered timeslot of the uplink PDCH-pair.

NOTE:
The above described rule determine the subset of the allocated uplink PDCHs or PDCH-pairs on which uplink transmissions shall be performed when EFTA is used. This procedure however, does not define which uplink PDCHs or PDCH-pairs that shall be allocated by the USF. Nor does the procedure define the individual ordering of any transmitted RLC/MAC blocks on these resources, which shall remain the same as for the case when EFTA is not used. 

A mobile station with an uplink TBF for which EFTA is used shall perform the transmission of any uplink PACCH message allocated via the polling mechanism (see sub-clauses 10.4.4b and 10.4.5) on the first of the assigned uplink PDCHs or PDCH-pairs arranged according to the specific timeslot number order as described by Table N.1 above, regardless of which resources are allocated by the USF. The switching time Tra or Trb shall be interpreted according to its value at the time the poll was received. 


	3GPP TS 45.002
	6.4.2.2
	For multislot class type 1 MS, Table 6.4.2.2.1 lists the number of timeslots that are possible to assign (provided that it is supported by the MS according to its multislot class) for different medium access modes (see 3GPP TS 44.060). It also indicates if the network (or the MS in case of EFTA) shall apply Tra or Tta (see annex B), and if Shifted USF operation shall apply (see 3GPP TS 44.060).



	3GPP TS 45.002
	6.4.2.2
	Table 6.4.2.2.1: Multislot configurations for packet switched connections in A/Gb mode
Medium access mode

No of Slots

(Note 0)

Tra
shall apply

Tta
shall apply

Applicable Multislot classes (see Note 7)

Note

Downlink, any mode

d = 1-6

Yes

-

1-12, 19-45

d = 7-8

No

-

24-29

1,2

Uplink, Dynamic

u = 1-2
Yes

-

1-12, 19-45

10

u = 2
-

Yes

12, 36-39

11

u = 3
Yes
12, 37-39
9

u = 2-3

Yes

-

31-34, 41-45

9

Uplink, Ext. Dynamic

u = 1-3

Yes

-

1-12, 19-45

u = 4

-

Yes

12, 22-23,

27-29

2

u = 4

Yes

-

33-34, 38-39, 43-45

2

u = 5

Yes

-

34, 39

2,3,5

u = 5

-
Yes

44-45

2,4

u = 4

Yes

-

30-39

12

u = 4

-

Yes

40-45

12

u = 5

Yes
-

30-39

5, 12

u = 5

-

Yes

40-45

5, 12

u = 6

-
Yes

45

2,4,5

Down + up, Dynamic

d+u = 2-5, u < 3

Yes
-

1-12, 19-45
10

d+u = 6, u<3

Yes

-

30-45

2,3

d+u = 7, u<3

-
Yes

40-45

2,4

d = 2, u = 3

Yes
-
32-34, 42-45
9

d+u = 5, u = 2 – 3
-
Yes
12,36-39
9
d+u = 6, u = 3-4
Yes
-
32-34,37-39,42-45
2,3,9
d+u = 7, u = 3-4
-
Yes

42-45
2,4,9
d = 4, u = 4
Yes
-
33-34,38-39,43-45
2,3,8,9
d = 4, u = 5
-
Yes
44-45
2,4,8,9
d+u = 8-10, u<3
Yes
-
30-45
12
Down + up, Ext. Dynamic

d+u = 2-4

Yes

-

1-12, 19-45

d+u = 5, d > 1

Yes

-

8-12, 19-45

d+u = 6-7, u<4

Yes

-

10-12

8

d = 1, u = 4

-
Yes

12, 22-23, 
27-29
2

d>1, u = 4

-

Yes

12

2,8

d = 1, u = 4

Yes

-

33-34, 38-39, 43-45

2,6

d+u = 6, d>1

Yes

-
30-45

2,3

d = 1, u = 5

Yes

-
34,39

2,3,5

d+u = 7-9, u<5

Yes

-

31-34, 36-39

2,3,8

d>1, u = 5

Yes

-

34,39

2,3,5,8

d = 1, u = 5

-
Yes

44-45

2,4

d+u = 7, d>1

-
Yes

40-45

2,4

d = 1, u = 6

-
Yes

45

2,4,5

d+u = 8-11, u<6

-

Yes

41-45

2,4,8

d>1, u = 6

-

Yes

45

2,4,5,8

d +u= 2-16
u=1-4
Yes
-
30-39
12
d +u= 6-16
u>4
Yes

-

30-39

5,12

d+u = 2-16
u=1-4
-
Yes
40-45
12
d +u= 6-16
u>4
-
Yes
40-45

5,12
Note 0
If the downlink timeslots assigned (allocated) to the mobile station are not contiguous, d shall also include the number of downlink timeslots not assigned (allocated) to the mobile station that are located between assigned (allocated) downlink timeslots. Similarly, if the uplink timeslots assigned (allocated) to the mobile station are not contiguous, u shall also include the number of uplink timeslots not assigned (allocated) to the mobile station that are located between assigned (allocated) uplink timeslots.

Note 1
Normal measurements are not possible (see 3GPP TS 45.008).

Note 2
Normal BSIC decoding is not possible (see 3GPP TS 45.008) except e.g. in case of a downlink dual carrier capable MS operating in single carrier mode using its second receiver for BSIC decoding.

Note 3
TA offset required for multislot classes 35-39. 
Note 4
TA offset required for multislot classes 40-45.

Note 5
Shifted USF operation shall apply (see 3GPP TS 44.060). 
Note 6
The network may fallback to a lower multislot class and may not apply Tra. A multislot class 38 or 39 MS shall in this case use Tta for timing advance values below 31.

Note 7
For dual carrier operation the Applicable Multislot class is the Signalled multislot class or the Equivalent multislot class (if different from the Signalled multislot class) as defined in Table B.2. For EFTA operation the Applicable Multislot class is the Signalled multislot class.

Note 8
These configurations can only be used for assignment to an MS supporting Flexible Timeslot Assignment (see 3GPP TS 24.008). For allocation additional restrictions apply.

Note 9
These configurations can be used only in RTTI configuration.

Note 10
These configurations can be used in RTTI configurations only when the timeslots of the corresponding downlink PDCH-pair are contiguous.

Note 11
These configurations can be used only in RTTI configurations when the timeslots of the corresponding downlink PDCH-pair are not contiguous.
Note 12
These configurations can only be used for assignment to an MS for which Enhanced Flexible Timeslot Assignment is used (see 3GPP TS 44.060). Whether normal measurements (see 3GPP TS 45.008) and/or normal BSIC decoding (see 3GPP TS 45.008) are possible will be dependent of allocation.


	3GPP TS 45.002
	B.4
	For mobile stations supporting downlink dual carrier, the multislot capability applicable to dual carrier operation is dependent on the (DTM) EGPRS (high) multislot class (see subclause B.1), on the Multislot Capability Reduction for Downlink Dual Carrier field (see 3GPP TS 24.008) and, if provided, on the Alternative EFTA multislot class field (see subclause B.5) and on the EFTA Multislot Capability Reduction for Downlink Dual Carrier field (see 3GPP TS 24.008) as signalled by the mobile station as defined in Table B.2. Only mobile stations of multislot classes listed in Table B.2 can support downlink dual carrier.

Table B.2

Signalled multislot class

Alternative EFTA multislot class

Maximum Number of downlink timeslots

Equivalent multislot class when

"Multislot Capability Reduction for Downlink Dual Carrier" IE indicates reduction of:
Note
0 or 1 timeslots

2 or more timeslots

8

-

10

30

8

-

10

-

10

31

10

-

11

-

10

32

11

-

12

-

10

33

12

-

30

-

10

-

-

-

31

-

10

-

-

-

32

-

10

-

-

-

33

-

10

-

-

-

34

-

10

-

-

-

35

-

10

-

-

-

36

-

10

-

-

-

37

-

10

-

-

-

38

-

10

-

-

-

39

-

10

-

-

-

40

-

12

-

-

-

41

-

12

-

-

-

42

-

12

-

-

-

43

-

12

-

-

-

44

-

12

-

-

-

45

-

12

-

-

-

30-39
None
10

-

-

0

40-45
None
12

-

-

0

30-45
19-23
12

-

-

0

30-45
24-29
16

-

-

0

Note 0

These configurations can only be used for assignment to an MS supporting Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008).



	3GPP TS 45.002
	B.4
	If the MS has indicated support for Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008), then Rx_Sum_EFTA is given by the Maximum Number of downlink timeslots as specified in Table B.2 minus the number of timeslots indicated in the EFTA Multislot Capability Reduction for Downlink Dual Carrier field (see 3GPP TS 24.008). If the resultant Rx_Sum_EFTA is lower than or equal to the value given by the field Rx in Table B.1 either for the indicated alternative EFTA multislot class, or for the signalled (DTM) EGPRS (high) multislot class if no alternative EFTA multislot class is indicated, then Rx_Sum_EFTA shall be assumed to be equal to Rx + 1 from Table B.1 for that multislot class.
…

Rx_Sum_EFTA:


Rx_Sum_EFTA is the total number of downlink TS (on both radio frequency channels) that can be received by the MS per TDMA frame when using Enhanced Flexible Timeslot Assignment, EFTA. The MS must be able to support all combinations of integer values of d1 and d2 where 1 <= d1 +d2 <= Rx_Sum_EFTA (depending on the services supported by the MS).



	3GPP TS 45.002
	B.5
	For mobile stations supporting Enhanced Flexible Timeslot Assignment, EFTA, the multislot capability parameters applicable to EFTA operation in a single carrier configuration are dependent on the signalled (DTM) EGPRS (high) multislot class (see subclause B.1) and on the Alternative EFTA multislot class field (see 3GPP TS 24.008) as follows:

If the signalled multislot-class is 30-39, the multislot capability parameters shall be derived as follows:

· If no Alternative EFTA multislot class is given then Rx, Tx, Tta and Tra of the signalled multislot class shall apply whereas Ttb and Trb of multislot classes 19-29 shall apply.

· If an Alternative EFTA multislot class is given then Tta and Tra of the signalled multislot class shall apply whereas Rx, Tx, Ttb and Trb of the Alternative EFTA multislot class shall apply.

If the signalled multislot-class is 40-45, the multislot capability parameters shall be derived as follows:

· If no Alternative EFTA multislot class is given then Rx, Tx, Tta, Trb and Tra of the signalled multislot class shall apply whereas Ttb of multislot classes 19-29 shall apply.

· If an Alternative EFTA multislot class is given then Tta, Trb and Tra of the signalled multislot class shall apply whereas Rx, Tx, Ttb of the Alternative EFTA multislot class shall apply.


The multislot capability parameter Sum shall be set to NA, since it is never applicable to EFTA operation.

Only mobile stations with (DTM) EGPRS (high) multislot classes 30-45 can support EFTA.

The above rules for deriving the multislot capability parameters applicable to EFTA operation as described above are illustrated in Table B.3 below.

Table B.3

Signalled multislot class
Alternative EFTA multislot class

Rx
Tx
Sum

Tta
Ttb
Tra
Trb
30-39

None
sig

sig

NA

sig

b)

sig d)

c)

19

6

2

NA

sig

b)

sig d)
c)

20

6

3

NA

sig

b)

sig d)
c)

21-22

6

4

NA

sig

b)

sig d)
c)

23

6

6

NA

sig

b)

sig d)
c)

24

8

2

NA

sig

b)

sig d)
c)

25

8

3

NA

sig

b)

sig d)
c)

26-27

8

4

NA

sig

b)

sig d)
c)

28

8

6

NA

sig

b)

sig d)
c)

29

8

8

NA

sig

b)

sig d)
c)

40-45

None
sig

sig

NA

sig

b)

sig

sig d)

19

6

2

NA

sig

b)

sig

sig d)

20

6

3

NA

sig

b)

sig

sig d)

21-22

6

4

NA

sig

b)

sig

sig d)

23

6

6

NA

sig

b)

sig

sig d)

24

8

2

NA

sig

b)

sig

sig d)

25

8

3

NA

sig

b)

sig

sig d)

26-27

8

4

NA

sig

b)

sig

sig d)

28

8

6

NA

sig

b)

sig

sig d)

29

8

8

NA

sig

b)

sig

sig d)

sig = Parameter value should be taken from the signalled multislot class

b) and c) are as defined in subclause B.1.

d) at Rx to Rx transition without frequency hopping then Tra/Trb  = 0 

Whether normal measurements (see 3GPP TS 45.008) and/or normal BSIC decoding (see 3GPP TS 45.008) are possible will be dependent of allocation.

The multislot capability parameters applicable to EFTA operation in a downlink dual carrier configuration are in addition dependent on the EFTA Multislot Capability Reduction for Downlink Dual Carrier field (see subclause B.4).


	3GPP TS 45.002
	6.4.2.3
	A mobile station indicating support of Enhanced Flexible Timeslot Assignment (see 3GPP TS 24.008) shall support Enhanced Flexible Timeslot Assignment while in dual transfer mode.


4. Proposed Test Scenarios
4.1 RF Tx performance related test scenarios
4.2 RF Rx performance related test scenarios

4.3 Protocol related test scenarios

	Test
	Spec
	Section
	Test Description

	X1
	44.060
45.002
	8.1.1.2.1

Annex N

Table 6.4.2.2.1

Annex B1,B5
	Establish a concurrent uplink downlink TBF using max number of Tx and Rx timeslot according to multislot class, EDA used, USF_GRANULARITY=4 blocks,MCS-5.

Transmit on all downlink timeslots. Transmit on all uplink timeslots check that the uplink always get transmitted correctly
Send 2 RLC block on uplink assign USF on lowest TN, check that UE transmit according to Table N.1.
Then check MS immediately starts listening again correct on downlink taking into account Tra  or Trb
If Alternative EFTA multislot class signalled by MS this should be used

	X2
	44.060
	9.1.3.2.1
	Establish a concurrent uplink downlink TBF using max number of Tx and Rx timeslot according to multislot class, EDA used, MCS-5. The SS sets the pre-emptive transmission bit is set to '1' in the PUAN message, SS neither Ack or Nack check that when MS retransmitting PENDING_ACK’s. SS assigns the DL and UL TBFs such that the MS is not able to transmit one UL radio block and read all assigned DL timeslots in the same TTI. This may be fulfilled for example with full assignment of signalled multislot class 33 and Alternative EFTA Multislot Class 22 (6DL+4UL). MS shall not prioritize PENDING_ACK’s uplink radio blocks transmission over attempting to read downlink radio blocks. 

Reconfigure the concurrent TBFs so that the MS is able to transmit one UL radio block and read all assigned DL timeslot in the same TTI. This may be fulfilled for example using 5DL+4UL(MSC33). Repeat above sequence, check MS shall send PENDING_ACK’s.

	X3
	44.060
	10.4.4b
Annex N
	Establish a concurrent uplink downlink TBF using RTTI and FANR using max number of Tx and Rx timeslot according to multislot class and related to PDCH-pair, EDA used, MCS-5.

Mobile is Polled for a Piggy-back Ack/Nack with CES/P field, check mobile is not transmitting response on the same timeslot that the CES/P was received instead response should be transmitted according to Annex N.


	X4
	44.060
	10.4.5

Annex N
	Establish a concurrent uplink downlink TBF using max number of Rx minus 1 and Tx (Tx limited to max 4 timeslots) timeslot according to multislot class.When RRBP received the packet control ack should be sent according to Annex N regardless of timeslot where the RRBP was received.

	X5
	44.060

45.002
	8.1.1.1

Annex N

Table 6.4.2.2.1

Annex B1,B5
	Applicable only if Alternative multislot classes 24-29
-Establish a downlink TBF using max number of Rx timeslots (8),MCS-5, No frequency hopping.
Transmit on all downlink timeslots. 

Check that MS receive correctly on all 8 timeslots.
-Establish a downlink TBF using max number of Rx timeslots (7)1,MCS-5, 
frequency hopping.

Transmit on all downlink timeslots. 

Check that MS receive correctly on all 71 timeslots.

Note1: If “Fast Downlink Frequency Switching Capability”(Rel-10)- bit is set to ‘1’ in Radio Access capability for MS then 8 timeslots should be used for Rx instead




