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1 Introduction

New frequency bands for UTRA, and specifically, frequency bands requiring other duplex distances than the default, are being introduced. One example is the FDD operation in 1.7 / 2.1 GHz [2]. 

The TR 25.889 “Feasibility Study considering the viable deployment of UTRA in additional and diverse spectrum arrangements” [1] summarizes issues and solutions when new frequency bands for UTRA are introduced. For RAN2, the most relevant issues include some aspects of cell (re-) selection and common channel configuration.

This paper discusses different alternatives to handle some of the signalling modifications needed to cope with non-default duplex distances. 

2 Discussion

2.1 General

A UE in idle mode, CELL_FACH, CELL_PCH or URA_PCH state normally reads System Information Block type 5 (or type 6 if present in connected mode) and makes the initial access in the cell on the PRACH indicated by that system information block, using the default duplex distance. SIB 5 does not contain the uplink frequency.

When other duplex distances are introduced (such as when pairing 2.1 GHz downlink with 1.7 GHz uplink), the current RRC specification will cause a UE that uses the default duplex distance to transmit on PRACH using a wrong uplink carrier frequency (the text box below is from 25.331):

Our assumption is that for a given cell there is only one duplex distance. If several duplex distances are to be operated from the same antenna site, several cells have then to be defined. This is not considered as a problem.

An important requirement is that any solution shall guarantee that no UEs transmit a the wrong uplink frequency. Another requirement is that idle mode and connected mode UEs not supporting the uplink frequency for PRACH are prevented to select the cell – the most straightforward mechanism would be to use cell barring.

At RAN2#21 (May 2001), it was proposed to add the uplink UARFCN in SIB 5 and SIB 6 as a non-critical extension to R99 [3]. This was not agreed by RAN2, and an alternative solution of transmitting a new “SIB 5bis” instead of SIB 5 in cells with the non-default duplex distance was discussed at the meeting, and later captured in TR 25.889.

Below, we have identified a number of alternative solutions, and discuss them one by one.

2.2 Alt. 1: Extensions to SIB 5 and SIB 6
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The uplink UARFCN is added as a non-critical extension to SIB 5 and SIB 6. A UE supporting this extension would read the uplink carrier frequency for PRACH and make access on the correct frequency. However, a UE that does not support the extension will ignore this information element and make access on the default uplink frequency, which is completely unacceptable. Therefore, this solution is not feasible.

2.3 Alt. 2: Setting of illegal values or omitting IEs in system information

This alternative would trigger error-handling procedures in UEs causing them to ignore the system information block and set the cell as barred since the SIB would be missing. An example is to set a value of an IE, which is undefined in all today’s versions, but defined in a new version.  A UE recognising this value could then read the frequency in e.g. an extended SIB 5/6 as in alt 1. Since this alternative relies on a very careful design of the UE error handling procedures – besides it is perhaps a bit dirty! – we don’t recommend this solution.

2.4 Alt. 3: Introduction of SIB 5bis and SIB 6bis

This is the alternative described in TR 25.889.
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A UE that supports SIB 5bis will be able to camp on the cell and read the uplink frequency in SIB 5bis. If the UE also supports the duplex distance, it can transmit in the cell. If it does not, it should consider the cell as barred. A UE that does not support SIB 5bis, will find that SIB 5 is not scheduled on the BCH and will consider the cell as barred according to the current specification (which is the desired behaviour).

A corresponding solution is also needed in cells where the common channel configuration for connected mode UEs are different than for idle mode UEs – i.e. where SIB 6 is used. Therefore “SIB 6bis” should be introduced also.

The behaviour for a UE supporting these new SIBs would be as follows:

· In idle mode: If SIB 5 is not present, the UE shall read SIB 5bis and use the common transport channel configuration according to that SIB. If the IE “UARCN uplink (Nu)” is present in SIB 5bis the UE shall select it as uplink frequency for PRACH. If the IE is not present, the UE shall select the default uplink frequency. If SIB 5bis is not present, the UE shall consider the cell as barred. If the UE does not support the selected uplink frequency for PRACH, it shall consider the cell as barred.

· In connected mode: If SIB 6 is not present, the UE shall read SIB 6bis and use the common transport channel configuration according to that SIB. If the IE “UARCN uplink (Nu)” is present in SIB 6bis the UE shall select it as uplink carrier frequency for PRACH. If the IE is not present, the UE shall select the default uplink frequency. If the UE does not support the selected uplink frequency for PRACH, it shall consider the cell as barred. If SIB 6bis is not present, the UE shall perform the actions for idle mode in the previous bullet. 

This alternative should be bullet-proof. Further, there are at least two possibilities to introduce the new SIBs, as described in the following two sub-alternatives.

2.4.1 Alt. 3a: SIB numbering extension

In this solution, the SIBs are assigned new SIB numbers.  Here we would need to use two spare values of the SIB numbers (in fact, the two last ones), which would imply that some new scheduling scheme needs to be added as well, in order to prepare for further extension. 

2.4.2 Alt. 3b: Reusing SIB numbers

Another possibility is to reuse SIB numbers used by other SIBs, but not needed by the system in the particular cell, such as the two TDD specific SIB 14 and SIB 17 (the issue with duplex distances only affects FDD). Note that we don’t see a need to transmit both SIB 5 and SIB 5bis (and correspondingly – SIB 6 and SIB 6bis) in the same cell, so the BCH space is not wasted.

2.5 Alt. 4: New cell barring flag

In this alternative, the normal, existing, cell barred flag in SIB 3 is set to “barred”, causing UEs to avoid the cell. In addition, an extension is made to SIB 3 including a new cell barred flag. UEs that recognise this flag will still be able to camp on the cell. The uplink UARFCN could be sent in extensions to SIB 5 and SIB 6 as in alt 1. 

No new SIBs need to be defined in this alternative. However, in general, overriding an IE by means of another IE should be avoided. Also, the addition may interfere with other additions in the future, which may result in a quite messy SIB 3. Therefore, we would prefer not to select this alternative. Note that it was discussed in GERAN to make a similar change but that was rejected.

3 Proposal

It is proposed that RAN2 selects one of the solutions as described in this contribution, as part of release 6. Our recommendation is to go for alternative 3: the addition of SIB 5bis and SIB 6bis. Ericsson volunteers to provide CRs.
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8.5.17	PRACH selection


For this version of the specification, when a UE selects a cell, the uplink frequency to be used for the initial PRACH transmission shall have a default duplex frequency spacing offset from the downlink frequency that the cell was selected on. The default duplex frequency separation to be used by the UE is specified in [35] (for FDD only).
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