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1. Introduction

This discussion paper proposes some terminology clarification in TS 24.022 [1]. The paper points out that TS 24.022 is currently not aligned with other specifications.

2. Discussion

The usage of the terms ‘physical link’ together with ‘substreams’ in TS 24.022 seem not to be correct and align with other 3GPP specifications.

Currently, in the section 3 of TS 24.022 is stated the following:

RLP uses one physical link (single-link) or from 1 up to 4 (multi-link) substreams on one or more physical links.

However, the RLP multi-link version is designed to be able to support up to 8 physical links.

2.1 Usage of terminology by specifications

The following is extracted from TS 48.020 [2] (2003-09).

8.2 Non-Transparent services

TCH/F28.8;

Uplink direction

The multiplexing function demultiplexes the data received through the 29.0 kbit/s radio interface channel into two

TCH/F14.4 substreams. Two 290-bit blocks carrying the two halves of one RLP frame belong to the same substream. Refer to the corresponding downlink procedures in 3GPP TS 44.021.

Downlink direction

The multiplexing function multiplexes the 290-bit blocks received through two TCH/F14.4 substreams into the 29.0 kbit/s radio interface channel. Refer to the corresponding uplink procedures in 3GPP TS 44.021.

TCH/F43.2;

Uplink direction

The multiplexing function demultiplexes the data received through the 43.5 kbit/s radio interface channel into three TCH/F14.4 substreams. Two 290-bit blocks carrying the two halves of one RLP frame belong to the same substream. Refer to the corresponding downlink procedures in 3GPP TS 44.021.

Downlink direction

The multiplexing function multiplexes the 290-bit blocks received through three TCH/F14.4 substreams into the 43.5 kbit/s radio interface channel. Refer to the corresponding uplink procedures in 3GPP TS 44.021.
Comment: The text in this section seems to indicate that the user data is carried on the radio interface channel by means of substreams (In these cases into TCH/F14.4).
10
The Functions RA1'/RAA' and RA1’/RAA”
The RA1'/RAA' shall be applied only when TCH/F14.4, TCH/F28.8, or TCH/F43.2 channel coding is used. The RA1/RAA' converts 290-bit blocks from the channel coder or EDGE multiplexing function into E-TRAU frames and vice versa. The format of E-TRAU frame is specified in 3GPP TS 48.060.

The RA1'/RAA' function in the BSS shall be applied on each of the n substreams and there are no significant differences between the single slot case and the multislot case. 

For the AIURs of 64 kbit/s, RA1’/RAA’’ shall be applied as specified in 3GPP TS 44.021. This function converts 290-bit blocks from the channel coder directly into the synchronous 64 kbit/s data stream, an E-TRAU frame is not created in this case.

The table 2 gives a relation between the AIUR, channel coding and number of substreams. As an example from table 2 : The wanted AIUR is 28,8 kbit/s, the number of substreams needed to support this rate is 2. Each individual substream shall be rate adapted as in the single slot case.

Table 2 Relationship between AIUR, channel coding and number of channels.

	AIUR
	Transparent
	Non-transparent

	14,4 kbit/s
	1
	1

	28,8 kbit/s
	2
	2

	38,4 kbit/s
	3
	N/A

	43,2 kbit/s
	N/A
	3

	48 kbit/s
	4
	N/A

	56 kbit/s
	4
	N/A

	57,6 kbit/s
	N/A
	4

	64 kbit/s
	5
	N/A


Comment: The text in this section seems to indicate that the user data is carried on the radio interface channel by means of substreams. The substreams in the case of non-transparent service are from 1 to 4.
15
Support of non-transparent bearer services in A/Gb mode

15.1
TCH/F9.6 and TCH/F4.8 kbit/s channel codings

In the case of non-transparent services the RA1/RA1' function shall perform the same mapping as that described for transparent services, using 12 and 6 kbit/s radio interface data rates, with the following modification.

The E2 and E3 bits in the modified ITU-T V.110 80 bit frames shown in Figure 3 (derived from the standard ITU-T V.110 frame shown in Figure 2) are used to indicate each consecutive sequence of ITU-T V.110 80 bit frames corresponding to the four modified ITU-T V.110 60 bit frames (Figure 4) received/transmitted in one radio interface frame. This allows 240 bit Radio Link Protocol frames to/from the MSC to be aligned with the 4x60 bit frames encoded by the radio subsystem channel coder as a single unit (see 3GPP TS 45.003). The 8 bits consisting of the E2 and E3 bits in one of the above sequences is referred to as the Frame Start Identifier. The FSI value is 00 01 10 11. This value is assigned to the E2 and E3 bits as shown in Table7.

Table 7

	
	E2
	E3

	First Modified ITU-T V.110 80 bit frame
	0
	0

	Second
	0
	1

	Third
	1
	0

	Fourth
	1
	1


As each RLP frame is transported between the BSS and MSC in four modified ITU-T V.110 80 bit frames, it is necessary following a transmission break and at start up, to determine which modified ITU-T V.110 80 bit frame of the stream is the first for a particular RLP frame. This is needed so that correct alignment with the radio subsystem can be achieved.

Modified V.110 80 bit frames can slip in time during re-routing, and whilst sync exists within the modified ITU-T V.110 80 bit frame to determine the modified ITU-T V.110 80 bit frame boundaries, the FSI is required to determine which quarter of an RLP frame each modified ITU-T V.110 80 bit frame contains.

Table 8: Relationship between FNUR, AIUR, substream rate, number of substreams and intermediate rate

	FNUR
	AIUR
	Number of Channels x Substream Rate
	Channel Coding
	Multislot Intermediate Rate

	(2,4 kbit/s
	2,4 kbit/s
	2-8 times duplication of each bit to reach 2,4 kbit/s
	TCH/F4.8
	8 kbit/s

	4,8 kbit/s
	4,8 kbit/s
	4,8 kbit/s
	TCH/F4.8
	8 kbit/s

	4,8 kbit/s
	9,6 kbit/s
	9,6 kbit/s
	TCH/F9.6 
	16 kbit/s

	9,6 kbit/s
	9,6 kbit/s
	2x4,8 kbit/s
	2XTCH/F4.8
	8 kbit/s

	9,6 kbit/s
	9,6 kbit/s
	9,6 kbit/s
	TCH/F9.6
	16 kbit/s

	14,4 kbit/s
	14,4 kbit/s
	3X4,8 kbit/s
	3XTCH/F4.8
	8 kbit/s

	14,4 kbit/s
	19,2 kbit/s
	2X9,6 kbit/s
	2XTCH/F9.6
	16 kbit/s

	19,2 kbit/s
	19,2 kbit/s
	4X4,8 kbit/s
	4XTCH/F4.8
	8 kbit/s

	19,2 kbit/s
	19,2 kbit/s
	2X9,6 kbit/s
	2XTCH/F9.6
	16 kbit/s

	28,8 kbit/s
	28,8 kbit/s
	3X9,6 kbit/s
	3XTCH/F9.6
	16 kbit/s

	38,4
	38,4 kbit/s
	4X9,6 kbit/s
	4XTCH/F9.6
	16 kbit/s

	NOTE:
The table gives the relation between the FNUR, AIUR, Substream Rate, Channel Coding and Intermediate Rate. As an example: the wanted FNUR is 14,4 kbit/s and the selected channel coding is TCH/F9.6. The data stream is split into two substreams of 9,6 kbit/s yielding an AIUR of 19,2 kbit/s.




15.2
TCH/F14.4, TCH/F28.8, and TCH/F43.2 channel codings

In case of non-transparent service, a 576 bit RLP frame shall be mapped over two consecutive A-TRAU frames.

Because of that mapping, it is required, following a transmission break and at start up, to determine which A-TRAU frame of the stream is the first for a particular RLP frame. This is needed so that correct alignment with the radio subsystem can be achieved.

The two consecutive M1 bits are referred to as the Frame Start Identifier. The FSI value is 01. This value is assigned to the M1 bits as shown in Table 9.

Table 9

	
	M1 bit

	First A-TRAU frame
	0

	Second A-TRAU frame
	1


A-TRAU frames can slip in time during re-routing, and whilst A-TRAU frame synchronisation exists, the FSI is required to determine which half of an RLP frame each A-TRAU frame contains.

Table 10: Relationship between AIUR, substream rate, number of substreams and intermediate rate

	
	AIUR
	Number of substreams x
AIUR per substream
	Channel Coding
	Multislot intermediate Rate

	
	14,4 kbit/s
	14,4 kbit/s
	TCH/F14.4
	16 kbit/s

	
	28,8 kbit/s
	2X14,4 kbit/s


	2XTCH/F14.4

1XTCH/F28,8 
	16 kbit/s

	
	43,2 kbit/s
	3X14,4 kbit/s


	3XTCH/F14.4

1XTCH/F43,2 
	16 kbit/s

	
	57,6 kbit/s
	4X14,4 kbit/s
	4XTCH/F14.4
	16 kbit/s

	
	57,6 kbit/s
	4X14,4 kbit/s


	4XTCH/F14.4

2XTCH/F28,8
	16 kbit/s

	NOTE:
The table gives the relation between AIUR, Substream Rate, Channel Coding and Intermediate Rate. As an example: the AIUR is 28,8 kbit/s and the selected channel coding is 14,5 kbit/s. The data stream is split into two substreams of 14,5 kbit/s yielding an AIUR of 28,8 kbit/s

The same number of substreams is used in each direction, even if the AIURs in each direction differ. Superfluous substreams are filled with idle frames. These are inserted at the BTS or IWF and are discarded at the IWF or BTS respectively. At the IWF, the down link AIUR is determined by the out of band signalling (Assignment Complete, Handover Performed), whereas the up link AIUR is determined inband by examining the possible substream positions on the A interface.


Comment: The text in this section seems to indicate that the user data is carried on the radio interface channel by means of substreams. One substream being the data flow over a single TCH e.g. if the FNUR is 28,8 kbit/s and the selected channel coding is TCH/F9.6 the user data stream is split into three substreams of 9.6 kbit/s.
2.2. Terminology clarification

From the 3GPP specifications seems that the user data stream, which is carried on the radio channels, can be split into substreams (one substream being the data flow over a single TCH. In A and GERAN Iu interfaces the substreams are from 1 to 4 and in UTRAN Iu interface there is only one substream on one physical link). 

All in all, RLP uses from 1 to 4 substreams on one or more physical links, but RLP version 2 is designed in such a way that up to 8 substreams can be supported on one or more physical links. This seem not to be clear from the following:

RLP uses one physical link (single-link) or from 1 up to 4 (multi-link) substreams on one or more physical links.

However, the RLP multi-link version is designed to be able to support up to 8 physical links.

3. Conclusion and proposal

This discussion paper has analysed the usage of terminology in TS 24.022, and found that currently specifications that cover different parts and interfaces (e.g. TS 48.020) are not completely aligned with TS 24.022.

We propose that the terminology related to ‘substream’ and ‘physical link’ is aligned with the rest of specifications. 

If the conclusion of this discussion paper is agreed upon, a proposed CR (in N3-030724) should be study.
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