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1 Requirement for a new Payload Type for GERAN Iu Mode

The working assumption for the so-called “FACCH/Shared” in GERAN Iu Mode is that the SRBs carried by this channel may be identified using the TFI of an existing TBF allocated to the mobile station. It has been suggested that a new RLC/MAC Payload Type should be used for that purpose, in order to distinguish the SRB blocks on the FACCH/Shared from the ordinary RLC data blocks of the TBF being used. 

It should be noted that introducing a new Payload Type in the RLC/MAC protocol would allocate the currently last Payload Type (PT) value in the MAC header. That should be allowed only if an extension of the Payload Type is provided, to ensure that possible additional Payload Types can be introduced in future, if needed. Such an extension should be provided within the current MAC header octet. If that is not possible, an extension octet should be appended to the current MAC header octet, providing the extension of the Payload Type field.

In document GP–021039, submitted to the TSG GERAN meeting #09, a proposal was given for introducing a new Payload Type to be used on a SBPSCH to carry SRB blocks on the FACCH/Shared. Unfortunately, this proposal did not provide the necessary PT extension required for possible future extension of the RLC/MAC protocol. Due to that, the proposal is not acceptable without some modification.

In the following, different solutions to this problem are discussed.

2 Solution 1: PT extension using the existing MAC header octet

2.1 General

Using the existent MAC header for the PT extension is the preferred solution to the problem. Since the fields of the current RLC/MAC header of the RLC data blocks are fully allocated, doing that without allocating an additional header octet requires some of the existing fields to be removed. Strictly speaking, almost the entire block header could be rebuilt when introducing a new PT value. The only requirement is that the USF field is maintained as is, because that is decoded by legacy mobile stations, irrespectively of the PT value. However, for practical reasons, it is important not changing more than necessary.

2.2 Downlink data block (1)

2.2.1 The RRBP field

The RRBP field in the downlink MAC header was introduced mainly to provide some extra flexibility in the allocation of an uplink block for the polling response when fixed allocation is used. When fixed allocation is used, the network should leave gaps in the allocation uplink blocks for an uplink TBF. Those gaps may then be used for polling responses. In order to leave some flexibility in downlink when a polling request is sent; the RRBP field was needed. 

The same does not apply for dynamic allocation, where an unallocated USF value can be used whenever needed to make an uplink block available for the polling response. Since the fixed allocation has been removed in the REL‑5 version of the specifications, there is no longer a strong need for an RRBP field in the MAC header.

2.2.2 The PR field

The PR field in the downlink RLC/MAC block was introduced to facilitate downlink power control on the PDCH. However, the PR field is not needed in every downlink block. For instance, there is currently no PR field provided in RLC/MAC control blocks unless the optional header octet 1 is included. There are also cases where the PR field may be set to the value ‘Not usable’ in downlink RLC data blocks.

The management of the BTS output power is specified in 3GPP TS 45.008, clause 10.2.2. The minimum requirement is to send one block with a useable PR field to each mobile station in every 360-millisecond interval. It is quite clear that in most cases, this requirement can be met without having a PR field in the downlink RLC data blocks carrying SRBs. 

A problematic case could be in PR mode A, if there is only one downlink TBF assigned to a mobile station and that is used exclusively for SRBs (i.e., there is no downlink URB active). In cases like this, if downlink power control is used, a downlink RLC/MAC control block including the optional header octet 1 may need to be used to provide the required PR information to the mobile station.

To summarise, the PR field could be excluded in the downlink blocks of the new Payload Type. However, it may require some additional complexity on the network side when downlink power control is used.

2.2.3 Proposed downlink data block for “FACCH/Shared” (1)

In this example, the RRBP field has been removed from the MAC header. Those bits are instead used to create a 4-bit extended PT field. Bit numbers 8 and 7 need to be set to ‘11’, in order to distinguish from the currently used PT values. The Extended PT value ‘1100’ could be used for the new Payload Type. The values ‘1101’ to ‘1111’ are reserved for future use.

In addition, an SRB id field has replaced the PR field. This field is needed to distinguish the four different SRBs.
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Figure 1: Downlink “FACCH/Shared” data block with MAC header (1)

2.3 Uplink data block (1)

2.3.1 The SI field

The SI field is provided in the uplink RLC data block to allow the mobile station to indicate a stalling condition on the uplink TBF. A stalling condition can be detected also without this field, by analysing the receive state variables on the network side and comparing them with the block sequence numbers of the RLC data blocks received from the mobile station. Besides, stalling of an SRB is usually not very likely. The SRBs should be used for the transferring of signalling messages and not for continuous transmission.

The SI field is not needed for an SRB.

2.3.2 The R field

The R field is provided in the uplink RLC data block to allow the mobile station to indicate that repeated access attempts were needed on PRACH/RACH at the establishment of the uplink TBF. The network could use this indication to detect congestion on the random access channel in use. However, the load on the PRACH/RACH should be possible to measure in many other ways, therefore, this indication is not strictly needed, even on a user data RB.

In many cases, the “FACCH/Shared” is supposed to “steal” radio resources from an ongoing uplink TBF. In that case, the R field is clearly obsolete, because access is not performed via the random access channel. In those cases where random access is performed, the R field is anyhow not very useful.

It is proposed that the R field be removed from the new Payload Type for “FACCH/Shared”.

2.3.3 The PI field

The PI filed in the current uplink RLC data blocks is used to indicate the presence of a PFI field following the TLLI during contention resolution. Packet Flow Contexts are not used in GERAN Iu Mode, so this filed is not needed in the new Payload Type.

2.3.4 Proposed uplink data block for “FACCH/Shared” (1)

In this example, the SI and R fields have been removed from the MAC header. The Countdown Value field has been shifted to bit positions to the right, in order to create a 4-bit extended PT field. Bit numbers 8 and 7 are set to ‘11’, in order to distinguish from the currently used PT values. The Extended PT value ‘1100’ could be used for the new Payload Type. The values ‘1101’ to ‘1111’ are reserved for future use.

The PI field has been removed from Octet 1 and an SRB id field has placed in bits 8 and 7 to the left of the TFI field. The SRB id field is needed to distinguish the four different SRBs. In addition, a G-RNTI field replaces the TLLI field. It is assumed that the same number of bits is needed for the G‑RNTI and the TLLI.
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Figure 2: Uplink “FACCH/Shared” data block with MAC header (1)

3 Solution 2: PT extension using an extended MAC header

3.1 General

In section 2, it was suggested to remove certain fields from the RLC data block headers in order to fit the Extended PT and SRB id fields in the existing number of octets. If that is not acceptable, a second octet could be allocated for the MAC header.

3.2 Downlink data block (2)

3.2.1 Proposed downlink data block for “FACCH/Shared” (2)

In the following example, the PR field and the RRBP field have been placed in a second MAC header octet. The remaining four bits of that octet are spare. 

The layout of the first MAC header octet and the octets starting with Octet 1 after the MAC header are the same as proposed in section 2.2.3. The value of N is reduced by one.
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Figure 3: Downlink “FACCH/Shared” data block with MAC header (2)

3.3 Uplink data block (2)

3.3.1 Proposed uplink data block for “FACCH/Shared” (2)

In the following example, the SI field and the R field have been placed in a second MAC header octet. The remaining six bits of that octet are spare.

The layout of the first MAC header octet and the octets starting with Octet 1 after the MAC header are the same as proposed in section 2.3.4. The value of N is reduced by one.
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Figure 4: Uplink “FACCH/Shared” data block with MAC header (2)

4 Recommendation

The number of header octets should be kept to a minimum, in order to save as many octets as possible for RLC data. Therefore, the outlines of the new Payload Type headers given is section 2 are recommended for the “FACCH/Shared” in GERAN Iu Mode. 

In particular the layout of the uplink data block (section 2.3.4) is quite feasible. The presence of the SI and R fields cannot justify the additional header octet in the alternative outline given in section 3.3.1. The PI field is not applicable in GERAN Iu Mode.

The situation in the downlink direction is more complicated (section 2.2.3), because the removal of the PR field and the RRBP field in the new Payload Type could be somewhat controversial. The reasons for removing these fields are given is sections 2.2.1 and 2.2.2. If not acceptable, an outline similar to that in section 3.2.1 could be used instead.
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