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Mandatoriness of Packet Control Channels
in GERAN REL5 Iu Cells

1. Introduction

The introduction of GERAN Rel5 Iu requires the addition of several information elements to be broadcast within each GERAN Iu cell. Studies [1] [2] have been made to evaluate the BCCH and the PBCCH capacities, in order to assess how to broadcast Rel5 Iu system information within a cell. [3] gives a primary evaluation of the IEs needed for Iu as well as the total number of bits needed for these IEs: 123. This paper discusses the mandatoriness of the Packet Control Channels (PCCCH
 and PBCCH) for Rel5 Iu mode.

2. Mandatory Packet Control Channels
Up to GPRS Release 4, the Packet Control Channels have been defined as mandatory for the mobile stations supporting GPRS and optional for the network, with all the drawbacks it implies for testing the PCCCH and PBCCH features thoroughly and reliably. If PCCCH is present in the cell, the MS supporting GPRS must camp on it. This has lead to duplicating system information between BCCH and PBCCH. It is acknowledged however that in order to fully exploit GPRS with a large population of MS, the Packet Control Channels should be supported on NW side. The Packet Control Channels are however tightly coupled to CCCH and BCCH, as the support of the Packet Control Channels and their configuration are indicated on BCCH. If in a cell GPRS is supported (indication is given in SI3 message on BCCH, as well as in either SI4 or SI7 and SI8 messages) the GPRS MS must first read SI13 message, where the PBCCH description is provided. In addition, even though PCCCH is supported, CCCH procedures still apply.

In Release 5, where GERAN connects to a 3GPP CN through the Iu interface, several new information elements need to be broadcast within each GERAN Iu cell. Studies [1] [2] [3] show that even in optimistic scenario, it is foreseen that this information barely fits within BCCH using BCCH extension, while it is seen feasible with PBCCH. Bearing this in mind, the following alternatives are possible for Rel5:

a) Keep the Packet Control Channels optional on network side for Rel5. 

Introduce new IEs to both BCCH and PBCCH.

b) Mandate the Packet Control Channels on network side for Rel5 Iu onwards.

Introduce new Iu information elements to PBCCH only.

A cell supporting Iu will support the Packet Control Channels.

Now assuming that even if all Rel5 Iu information would fit within BCCH using BCCH extended, it is fair to assume that Rel6 Iu would introduce new IE to be broadcast, although in a smaller number than for Rel5, that would most likely mandate the support of the Packet Control Channels. Therefore, either the Packet Control Channels are mandated from Rel5 Iu onwards keeping it consistent with further releases, i.e. the support of Iu requires the one of the Packet Control Channels, or a split is made between Rel5 Iu cells and further evolution.

We believe that by the time Rel5 is deployed, the Packet Control Channels will have been introduced in most A/Gb cells. We also believe that in order to deploy GERAN Iu meaningfully, the Packet Control Channels should be supported in all Iu cells. However, it is reasonable to assume that some A/Gb cells might evolve without necessarily getting the Packet Control Channels and it should be possible to hide the Packet Control Channels to legacy mobile stations in cells supporting both Iu and A/Gb. Therefore, alternative b) above is preferred.

3. CCCH Procedures

In GPRS, even though an MS camps on PCCCH when available, if the network pages it (PPCH) for e.g. a voice call and indicates an SDCCH is needed, the MS will leave PCCCH and CCCH procedures
 will be used for requesting and allocating the SDCCH. Generally, an MS camping on PCCCH must leave the PCCCH and camp on CCCH for getting a dedicated channel. [4] proposes that an MS camping on PCCCH stays on PCCCH where new procedures are introduced that enable the allocation of a DBPSCH via the PCCCH.

4. PROS & CONS

The table below summarizes the main pros and cons of the proposal vs leaving the Packet Control Channels optional in cells supporting Iu.

Pros
Cons

Meaningful deployment of Iu
Capacity waste in Iu only cells

No duplication of sys info between BCCH and PBCCH
Capacity waste in dual Iu and A/Gb cells with reduced amount of TRXs (typ. Rural Area) although PBCCH, PCCCH, PTCCH, PDTCH and PACCH can be muxed on same timeslots

PRACH can be used


Future proof


Testing easier:

· reduced amount of test cases

· consistent implementation between network and mobile stations


Figure 1. Pros & Cons of mandating the Packet Control Channels in all Iu cells

5. CONCLUSIONS

This paper proposes that the Packet Control Channels (PBCCH and PCCCH) be made mandatory for Rel5 Iu onwards. I.e. the support of Iu within a cell requires the support of the Packet Control Channels within this cell. Any new broadcast IE needed for the support of Iu and associated features will be added to PBCCH only. Note however that the introduction of PBCCH+PCCCH to support Iu in a cell already supporting A/Gb can be hidden to legacy mobile stations.

Along with making the Packet Control Channels mandatory, it is also proposed [4] that procedures on CCCH be no more used in Rel5 Iu mode and be replaced by new PCCCH procedures. This would e.g. mean that Immediate Assignment would not be used in GERAN Rel5 Iu.
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� Packet Common Control CHannel. The PCCCH contains the PPCH (Packet Paging CHannel), the PRACH (Packet Random Access CHannel) and the PAGCH (Packet Access Grant CHannel).


� Channel Request on RACH and Immediate Assignment on AGCH





