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One Phase Access Support for Reduced Latency
1. Introduction

A paper discussing one phase access for Reduced Latency and EGPRS2 was presented at the GERAN#36 meeting ‎[1]. It has been acknowledged that it is necessary to indicate the support of Reduced Latency at one phase access, while it was not deemed essential at the meeting to indicate the support of EGPRS2 in uplink at one phase access. Proposal B in ‎[1] seems to be the right way forward for it allows to indicate the support of Reduced Latency in the same manner for EGPRS-only and EGPRS2 mobile stations. However, few questions were raised that this document is addressing.
2. Overview
Proposal B as introduced in ‎[1] provides the signalling capability of Reduced Latency and EGPRS2. The Reduced Latency capability is signalled through a new set of cause values. The MS multislot class cannot be signalled using the 5 bits coding unlike in the case of EGPRS one phase access, therefore the MS Tx Capability indication was proposed instead. The MS Tx Capability indicates the maximum number of Tx slots corresponding to the mobile station’s multislot class. In Proposal B, the EGPRS2 capability is signalled during the contention resolution using the combination of PANI/E2S and RSB bits. 
The following concerns were emphasized
1. The importance of EPGRS2 support indication is not known yet and needs further studies.

2.  The MS Tx Capability is not sufficient for network to properly allocate USF.
3. discusSion
3.1 Indication of EGPRS2 Support
The solution for the indication of EGPRS2 support does not overlap with the indication of Reduced Latency support in Proposal B. Therefore, the solution can be split in two parts: Reduced Latency support indication and EGPRS2 support indication. Thus, the EGPRS2 support indication may be introduced if and when deemed necessary.
3.2 Indication of MS Tx Capability

A mobile station supporting Reduced Latency must support TBF assignments using RTTI configuration in the uplink and downlink direction concurrently. This implies that the mobile station has to be able to receive and to transmit on two timeslots in one TDMA frame, i.e. the multislot class of which the maximum number of Tx and Rx slots is at least 2 and the sum is at least 4. Furthermore, if the mobile station supports at least 3 Tx slots then the network also knows that the mobile station shall support extended dynamic allocation, see multislot configurations for packet switched connections in A/Gb mode in ‎[2]. 
The network cannot distinguish between type 1 and type 2 mobile stations based on the MS Tx Capability. If the network knows that the requesting mobile station is a type 1 mobile station and it also knows the transition times Ttb and Trb shall be equal to 1 regardless of the usage of frequency hopping because dynamic or extended dynamic allocation require a change from Rx to Tx and vice-versa. For a type 2 mobile station, the network knows the transition times shall be equal to 0 for non-frequency hopping assignment but it cannot derive the transition times for frequency hopping assignment. It seems however acceptable that the network always assumes the requesting mobile station to be of type 1 in which case the transition time “1 slot” can be used.
4. Proposal

The proposed solution for the indication of Reduced Latency support based on Proposal B included in ‎[1] is described in this section.

It is proposed to indicate at One Phase Access the support of Latency Reduction features with the unused ‘101xxxxxxxx’ cause values as follows:

· ‘101mmmpprrr’: One Phase Access, Latency Reduction features supported

The 8 bits ‘mmmpprrr’ would be assigned to:

· mmm:
MS Tx Capability: 3 bits

· pp:
Radio Priority: 2 bits

· rrr:
Random Bits: 3 bits

The changes to the EGPRS PACKET CHANNEL REQUEST message are depicted below. Note that the Packet Channel Access meaning for TS1/TS2 remains unchanged.

	Training Sequence (3GPP TS 45.002)
	Bits 11…1
	Packet Channel Access

	TS1
	<EGPRS Packet channel request message content>
	EGPRS with 8PSK capability in uplink.

	TS2
	<EGPRS Packet channel request message content>
	EGPRS without 8PSK capability in uplink 


Table 1. EGPRS PACKET CHANNEL REQUEST message content

	< EGPRS Packet channel request message content > ::=


< One Phase Access Request :






0
< MultislotClass : bit (5) >




















< Priority : bit (2) >




















< RandomBits : bit (3) >>


| < Short Access Request :








100
-- The value 100 was allocated in an earlier version of the protocol and shall not be used by the mobile station



< NumberOfBlocks : bit (3) >




< Priority : bit (2) >




< RandomBits : bit (3) > >


| < One Phase Access Request FANR RTTI


101
< MS Tx Capability : bit(3) >




















< Priority : bit(2) >




















< RandomBits : bit (3) > >

| < Two Phase Access Request :






110000
< Priority : bit (2) > 




















< RandomBits : bit (3) >> 


| < Signalling :












110011
< RandomBits : bit (5) >>


| < One phase Access Request in RLC unack mode :
110101
< RandomBits : bit (5) >>


| < Dedicated Channel Request :






110110
< RandomBits : bit (5) >>


| < Emergency call :










110111
< RandomBits : bit (5) >>;


Table 2. EGPRS PACKET CHANNEL REQUEST message content

	MS Tx Capability
	Maximum number of Tx slots

	0 0 0
	reserved

	0 0 1
	2

	0 1 0
	3

	0 1 1
	4

	1 0 0
	5

	1 0 1
	6

	1 1 0
	7

	1 1 1
	8


Table 3: MS Tx Capability

Note that the proposal is using only one set of unused cause (values ‘101xxxxxxxx’) hence leaving one remaining set (‘111xxxxxxxx’) for future use.

5. Conclusions

This document further discusses the Reduced Latency/EGPRS2 support indication at one phase access ‎[1]. The issues highlighted at GERAN#36 are addressed in the document, namely

· The necessity of EGPRS2 support indication; and

· The insufficient amount of information provided by the MS Tx Capability indication.

The indication of Reduced Latency support is separated from the indication of EGPRS2 support. The EGPRS2 support indication is left FFS. The document shows that the MS Tx Capability indication at one phase access provides the network with all necessary information needed for USF scheduling.
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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.

