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1. Introduction

A solution for one phase access indication of reduced latency support was presented at the GERAN#36 meeting ‎[1]. The need for the indication of reduced latency support at one phase access was acknowledged. The proposal does not allow signalling of multislot class with the same granularity because the number of available bits for this purpose is reduced from 5 to 3 in one phase access for reduced latency. Concerns about a lack of information on transition time requirements due to MS Tx Capability signalling were raised. Some questions were addressed in ‎[2]

 REF _Ref194308415 \r \h 
‎[3]. This document further discuses the problem of multislot class signalling.
2. discusSion
In the following analysis, the multislot classes 1-12 and 30-45 are considered ‎[3]. The RTTI assignments include information about corresponding PDCH pairs. The rules for the derivation of a corresponding downlink PDCH pair to an uplink PDCH pairs define all the possible combinations. It is assumed that under normal circumstances, the most common RTTI configurations are the RTTI configurations listed in Table 1.
Table 1: RTTI configurations
	RTTI Configuration
	DL PDCH Pair(s)
	UL PDCH Pair

	A
	i, j
	i, i+1

	B
	i-1, i
	i, i+1

	C
	i-2, i
	i, i+1

	D
	i-1, i
	i, i+2

	E
	i-2, i-1,
i, i+1
	i, i+1

	F
	i, i+1,
i+2, i+3
	i, i+1,
i+2, i+3


The transition time requirements for the multislot configurations for packed data services in A/Gb mode are specified in ‎[4]. The requirements for RTTI configurations considered in this paper are shown in Table 2. Even in case of data transmission in the uplink direction only, the requirements defined for downlink and uplink transmission should be considered because the mobile station assigned RTTI configuration receives USF on a downlink PDCH pair(s). As can be seen, Tra shall apply to all RTTI configurations which are discussed in this document. 
Table 2: Required Number of Slots and Transition Time Requirements

	RTTI
Configuration
	RX
	TX
	SUM
	Tra
	Applicable Multislot Classes

	A
	2
	2
	4
	3
	5-7, 9-12, 31-34, 36-39, 41-45

	B
	2
	2
	4
	2
	9-12, 31-34, 36-39, 41-45

	C
	3
	2
	5
	1
	31-34, 36-39(1), 41-45

	D
	2
	3
	5
	1
	32-34, 37-39(1), 42-45

	E
	4
	2
	6
	1
	31-34, 36-39(1), 41-45

	F
	4
	4
	6(2)
	1
	32-34, 37-39(1), 42-45

	Note 1:
Tra 1+to required

Note 2:
FTA required


Table 2 shows that Tra of 1 timeslot shall apply for configuration C and D. However, it would be more beneficial for these configurations to apply Tta of 2 timeslots, see Figure 3 and Figure 4. This would also allow multislot class 12 to comply with the requirements for these RTTI configurations. 
3. Proposal
It is proposed to add RTTI specific configuration to multislot configurations for packet switched connections in A/Gb mode specified in ‎[4] so that Tta shall be used with configurations C and D. Table 3 summarizes the requirements if RTTI specific configurations are introduced in the specification.
Table 3: Proposed Transition Time Requirements For RTTI Configurations

	RTTI
Configuration
	RX
	TX
	SUM
	Tra
	Tta
	Applicable Multislot Classes

	A
	2
	2
	4
	3
	-
	5-7, 9-12, 31-34, 36-39, 41-45

	B
	2
	2
	4
	2
	-
	9-11, 31-34, 36-39, 41-45

	C
	3
	2
	5
	-
	2
	12, 31-34, 36-39, 41-45

	D
	2
	3
	5
	-
	2
	12, 32-34, 37-39, 42-45

	E
	4
	2
	6
	1
	-
	31-34, 36-39(1), 41-45

	F
	4
	4
	6(2)
	1
	-
	32-34, 37-39(1), 42-45

	Note 1:
Tra 1+to required

Note 2:
FTA required


The analysis of transition time requirements indicates that multislot classes 5 to 7 support only the RTTI configuration with one PDCH pair and the corresponding PDCH pair has to be the default PDCH pair, i.e. the PDCH pair using the same timeslots as the uplink PDCH pair. Constrains on timeslot allocation for multislot classes 9 to 11 allow only the RTTI configurations A and B. For RTTI configurations C and D, the Tta requirement of 2 timeslots allows to group class 12 with high multislot classes. In case when Tra of 1 timeslot shall be applied for RTTI configurations, it is important to separate multislot classes which Tra requirement is 1 timeslot from the multislot classes which Tra requirement is 1 timeslot plus timing advance offset. With the length of MS Tx Capability field 3 bits, it is also possible to indicate the support of 5 timeslots in uplink for multislot classes 44 and 45.The proposed MS TX Capability signalling is shown in Table 4.
Table 4:MS Tx Capability

	MS Tx
Capability
	Multislot
Classes
	Supported
RTTI Configurations

	0 0 0
	5-7
	A

	0 0 1
	9-11
	A, B

	0 1 0
	31,36, 41
	A, B, C, E

	0 1 1
	12, 32, 37, 42
	A, B, C, D, E

	1 0 0
	33-34, 43
	A, B, C, D, E, F

	1 0 1
	38-39
	A, B, C, D, E, F (Note 1)

	1 1 0
	44, 45
	A, B, C, D, E, F (Note 2)

	1 1 1
	reserved
	

	Note 1:
Multislot classes with Tra = 1 + to
Note 2:
Multislot classes also support configurations with 5 timeslots in uplink


4. Conclusions
The MS Tx Capability signalling at one phase access for reduced latency is discussed in the paper. The paper assumes that usage of one phase access for reduced latency is limited to multislot classes 1-12 and 30-45 mobile stations. It is suggested to include new multislot class configurations specific to RTTI configurations C and D which will allow multislot class 12 to support these RTTI configurations. The paper proposes the grouping of multislot classes based on the transition time requirement analysis for the multislot configurations in RTTI mode. It is recognized that grouping the high multislot classes with different Tra requirement would imply the network to support timing advance offset. Therefore, the proposal separates these two groups.
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ANNEX A: Multislot Classes (3GPP TS 45.002)

	Multislot class
	Maximum number of slots
	Minimum number of slots
	Type

	 
	Rx
	Tx
	Sum
	Tta
	Ttb
	Tra
	Trb
	 

	1
	1
	1
	2
	3
	2
	4
	2
	1

	2
	2
	1
	3
	3
	2
	3
	1
	1

	3
	2
	2
	3
	3
	2
	3
	1
	1

	4
	3
	1
	4
	3
	1
	3
	1
	1

	5
	2
	2
	4
	3
	1
	3
	1
	1

	6
	3
	2
	4
	3
	1
	3
	1
	1

	7
	3
	3
	4
	3
	1
	3
	1
	1

	8
	4
	1
	5
	3
	1
	2
	1
	1

	9
	3
	2
	5
	3
	1
	2
	1
	1

	10
	4
	2
	5
	3
	1
	2
	1
	1

	11
	4
	3
	5
	3
	1
	2
	1
	1

	12
	4
	4
	5
	2
	1
	2
	1
	1

	13
	3
	3
	NA
	NA
	a)
	3
	a)
	2

	14
	4
	4
	NA
	NA
	a)
	3
	a)
	2

	15
	5
	5
	NA
	NA
	a)
	3
	a)
	2

	16
	6
	6
	NA
	NA
	a)
	2
	a)
	2

	17
	7
	7
	NA
	NA
	a)
	1
	0
	2

	18
	8
	8
	NA
	NA
	0
	0
	0
	2

	19
	6
	2
	NA
	3
	b)
	2
	c)
	1

	20
	6
	3
	NA
	3
	b)
	2
	c)
	1

	21
	6
	4
	NA
	3
	b)
	2
	c)
	1

	22
	6
	4
	NA
	2
	b)
	2
	c)
	1

	23
	6
	6
	NA
	2
	b)
	2
	c)
	1

	24
	8
	2
	NA
	3
	b)
	2
	c)
	1

	25
	8
	3
	NA
	3
	b)
	2
	c)
	1

	26
	8
	4
	NA
	3
	b)
	2
	c)
	1

	27
	8
	4
	NA
	2
	b)
	2
	c)
	1

	28
	8
	6
	NA
	2
	b)
	2
	c)
	1

	29
	8
	8
	NA
	2
	b)
	2
	c)
	1

	30
	5
	1
	6
	2
	1
	1
	1
	1

	31
	5
	2
	6
	2
	1
	1
	1
	1

	32
	5
	3
	6
	2
	1
	1
	1
	1

	33
	5
	4
	6
	2
	1
	1
	1
	1

	34
	5
	5
	6
	2
	1
	1
	1
	1

	35
	5
	1
	6
	2
	1
	1+to
	1
	1

	36
	5
	2
	6
	2
	1
	1+to
	1
	1

	37
	5
	3
	6
	2
	1
	1+to
	1
	1

	38
	5
	4
	6
	2
	1
	1+to
	1
	1

	39
	5
	5
	6
	2
	1
	1+to
	1
	1

	40
	6
	1
	7
	1
	1
	1
	to
	1

	41
	6
	2
	7
	1
	1
	1
	to
	1

	42
	6
	3
	7
	1
	1
	1
	to
	1

	43
	6
	4
	7
	1
	1
	1
	to
	1

	44
	6
	5
	7
	1
	1
	1
	to
	1

	45
	6
	6
	7
	1
	1
	1
	to
	1


a)
= 1 with frequency hopping.


= 0 without frequency hopping.

b)
= 1 with frequency hopping or change from Rx to Tx.


= 0 without frequency hopping and no change from Rx to Tx.

c)
= 1 with frequency hopping or change from Tx to Rx.


= 0 without frequency hopping and no change from Tx to Rx.

to
= 31 symbol periods (this can be provided by a TA offset, i.e. a minimum TA value).

Type 1 MS are not required to transmit and receive at the same time.

Type 2 MS are required to be able to transmit and receive at the same time.

For HSCSD, only multislot classes 1 - 18 are recognised. An MS with a higher multislot class number shall indicate a suitable multislot class less than 19 for HSCSD applications (see 3GPP TS 44.018).

Rx:


Rx describes the maximum number of receive timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of receive TS from 0 to Rx (depending on the services supported by the MS). The receive TS need not be contiguous. For type 1 MS, the receive TS shall be assigned within window of size Rx, and no transmit TS shall occur between receive TS within a TDMA frame.

Tx:


Tx describes the maximum number of transmit timeslots that the MS can use per TDMA frame. The MS must be able to support all integer values of transmit TS from 0 to Tx (depending on the services supported by the MS). The transmit TS need not be contiguous. For type 1 MS, the transmit TS shall be assigned within window of size Tx, and no receive TS shall occur between transmit TS within a TDMA frame.

Sum:


Sum is the total number of uplink (u) and downlink (d) TS that can actually be used by the MS per TDMA frame. The MS must be able to support all combinations of integer values of d <= Rx and u <= Tx TS where 1 <= d + u <= Sum (depending on the services supported by the MS). Sum is not applicable to all classes.

Tta:

Tta relates to the time needed for the MS to perform adjacent cell signal level measurement and get ready to transmit.


For type 1 MS it is the minimum number of timeslots that will be allowed between the end of the previous transmit or receive TS and the next transmit TS when measurement is to be performed between. It should be noted that, in practice, the minimum time allowed may be reduced by amount of timing advance.


For type 1 MS that supports extended TA, the parameter Tta is increased by 1 if TA > 63 and there is a change from RX to TX.


For type 2 MS it is not applicable.

For circuit switched multislot configurations as defined in subclause 6.4.2.1, Tta is not applicable.

Ttb:

Ttb relates to the time needed for the MS to get ready to transmit. This minimum requirement will only be used when adjacent cell power measurements are not required by the service selected.


For type 1 MS it is the minimum number of timeslots that will be allowed between the end of the last previous receive TS and the first next transmit TS or between the previous transmit TS and the next transmit TS when the frequency is changed in between. It should be noted that, in practice, the minimum time allowed may be reduced by the amount of the timing advance.


For type 1 MS that supports extended TA, the parameter Ttb = 2 if TA > 63 and there is a change from RX to TX.


For type 2 MS it is the minimum number of timeslots that will be allowed between the end of the last transmit burst in a TDMA frame and the first transmit burst in the next TDMA frame.

Tra:

Tra relates to the time needed for the MS to perform adjacent cell signal level measurement and get ready to receive.


For type 1 MS it is the minimum number of timeslots that will be allowed between the previous transmit or receive TS and the next receive TS when measurement is to be performed between.


For type 2 MS it is the minimum number of timeslots that will be allowed between the end of the last receive burst in a TDMA frame and the first receive burst in the next TDMA frame.


An MS, except for multislot class 30 – 45, shall be able to decode SCH from a neighbour cell, independent of its relative timing, using an idle frame in combination with Tra from the preceding frame.

Trb:

Trb relates to the time needed for the MS to get ready to receive. This minimum requirement will only be used when adjacent cell power measurements are not required by the service selected.


For type 1 MS it is the minimum number of timeslots that will be allowed between the previous transmit TS and the next receive TS or between the previous receive TS and the next receive TS when the frequency is changed in between.


For type 2 MS it is the minimum number of timeslots that will be allowed between the end of the last receive burst in a TDMA frame and the first receive burst in the next TDMA frame.

ANNEX B: Multislot Configurations in A/Gb mode (3GPP TS 45.002)
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
	

	
	u = 2-3
	-
	Yes
	12, 31-34, 36-39, 41-45
	9

	
	u = 4
	Yes
	-
	31-34, 36-39(1), 41-45
	8, 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 = 6
	-
	Yes
	45
	2,4,5

	Down + up, Dynamic
	d+u = 2-5, u < 3
	Yes
	-
	1-12, 19-45
	

	
	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
	-
	11-12, 30-45
	9

	
	d+u = 5, u = 2-3
	
	Yes
	12, 31-34, 36-39, 41-45
	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

	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

	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.
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.


ANNEX C: RTTI ConfigurationS
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Figure 1: RTTI Configuration A
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Figure 2: RTTI Configuration B
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Figure 3: RTTI Configuration C
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Figure 4: RTTI Configuration D
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Figure 5: RTTI Configuration E
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Figure 6: RTTI Configuration F
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