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Introduction

At RAN4#22, a description of the signalling and control aspects of Variable Duplex technology (VDT) was introduced in TR 25.889 clause 6.1.1.1. It describes mostly the scenario for using VDT in R99 and especially solutions for Common Channels and the SIB5 information block when pairing new spectrum with the 2100 downlink (Band I).

This contribution adds considerations for Rel-4 and Rel-5 and also information related to Bands II and III. The clause is also re-drafted, putting aspects on Dedicated Channels and UE Capabilities separate from the Common Channel aspects.

Proposal

The proposed additions and modifications are introduced in Clause 6.1.1 of TR 25.889.

6.1.1
Status in 3GPP specifications for accommodating variable duplex separation in one terminal

Several technical specifications allow the possibility of accommodating variable duplex separation in one terminal. Mainly affected are the specifications in RAN WG2 regarding the signalling and RAN WG4 regarding the Radio Transmission and Reception, but also test specifications in TSG-T1.
6.1.1.1
Signalling and control of the UE (RAN2)
Affected specifications in RAN WG2 are TS 25.306 and TS 25.331. TS 25.306 specify the UE capabilities, which includes supported frequency bands and Tx/Rx frequency separation. TS 25.331 specify the UE signalling and some UE behaviour related to random access and utilisation of the common channels. For the signalling two main cases are seen; signalling related to a UE using common channels and signalling related to a UE using dedicated channels.
6.1.1.1.1
Common channel aspects


 
In Rel’99, Rel-4 and Rel-5 when a UE sends its first access to a UMTS network, the UE will after it has found a cell on a certain downlink frequency, read the system information sent in that cell. This system information will give the channel parameters for the uplink random access channel in system information block (SIB) number 5 (see TS 25.331 [4] section 8.1.1.6.5). SIB 5 contain all configuration for common channels, both uplink and downlink. It should be noted that uplink frequency or duplex spacing is not included in the random access channel parameters. The UE will then send an access attempt on an uplink frequency that is according to the default duplex of the downlink frequency that the UE have selected and have been using to read system information (see TS 25.331 [4] section 8.5.17). This means that for 2100 MHz the uplink frequency will be 190 MHz below the downlink, for 1900 MHz the uplink will be 80 MHz below the downlink and for 1800 the uplink will be 95 MHz below the downlink.

Since a Rel'99, Rel-4 and Rel-5 UE always assumes that the uplink frequency is according to the default duplex distance, there is a risk that the UE transmits on an uplink frequency that is erroneous according to the assigned band. This could be a problem in option 1, 2a and 3 according to section 4.1 if default duplex is used or in any option (including also the core band) if the network only supports a non default duplex. 

Solutions to this potential problem were discussed at 3GPP RAN2 meeting #21 related to document R2-011087 [5]. The discussions are captured in the minutes in R2-011511 [6].

The solution that was discussed could in short be described as; that SIB 5 should only be used in networks where the default duplex distance is used and with the 2100, 1900 or 1800 MHz bands . In a network where another duplex distance or a new band allocation is used, a new SIB 5 should be introduced, "SIB 5 bis". This "SIB 5 bis" should be sent instead of the Rel'99, Rel-4 or Rel-5  SIB 5 and may then also contain the uplink frequency or an indication of the non default duplex distance.


According to the current specifications a Rel'99, Rel-4 or Rel-5 UE that enters a network (e.g. cell) that do not send SIB 5 will be barred from access (see TS 25.331 [3] section 8.1.1.5). The UE will not be able to transmit on the uplink neither for normal access nor emergency calls. This is also the desired behaviour since, the UE do not have the correct frequency support .

The result of sending "SIB 5 bis" will be that only UEs that understand this new SIB and have the correct frequency support can access that network. This could be captured in a future Release of the 3GPP specifications when the new frequency bands or duplex distances are introduced for common channels.
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Figure 1. Possible solution in RAN2 specifications for accommodating several band pairings in one terminal.


6.1.1.1.2


Dedicated channel aspects

For dedicated channels UTRAN is in control of what frequencies the UE shall use, both for uplink and downlink. When the UE is moved from one frequency to another, signalling includes the downlink frequency and in case a non default duplex is to be used also the uplink frequency is included (see TS 25.331 [4] section 10.3.6.36). This means that the current Rel’99, Rel-4 and Rel-5 specifications support variable duplex distance or any of the new frequency allocations described in section 4.
However, in order for UTRAN to only signal a frequency allocation that is supported by the UE, capabilities need to be extended with new frequency bands and duplex spacing configurations.
6.1.1.1.3
UE capability aspects
The RF capabilities are specified in TS 25.306. These UE capabilities are sent to UTRAN during the initial RRC signalling. Alternatively if the UE does an access via e.g. GSM the capabilities are sent over the GSM air interface and transferred to UTRAN at the GSM to UMTS handover in a network container.
The RF capabilities are necessary for UTRAN to be able to know in advance which bands and duplex spacing that the UE supports prior to assignment of frequencies on a dedicated channel.
In Rel’99 and Rel-4 signalling specifications the UE is able to indicate support of the core bands 2100 MHz and the additional band 1900 MHz. It is also possible to indicate a duplex distance support that is only the default 190 MHz, 174.8 to 205.2 MHz or 134.8 to 245.2 MHz.
In Rel-5 signalling specifications the UE is able to indicate support of the 2100, 1900 and 1800 MHz bands.

In addition, a UE that is of one release (Rel’99 or Rel-4) can indicate support of additional frequency bands as specified in 25.307 “Requirements on UEs supporting a Release Independent Frequency Band” for that release. So with this addition it is possible for a Rel’99 or Rel-4 UE to also indicate support of the 1800 MHz band (or if extended any new future bands).
6.1.1.1.4


Signalling summary
The following table summarises the status on signalling support in the Rel’99, Rel-4 and Rel-5 specifications for the existing bands.
Table 2: Summary of signalling aspects for existing bands
	Signalling aspect
	Band I (2100 MHz)
	Band II (1900 MHz)
	Band III (1800 MHz)

	Common channels 

Rel’99, Rel-4, Rel-5 
	Duplex distance = 190 MHz
	Duplex distance = 80 MHz
	Duplex distance = 95 MHz

	Common channels

with a SIB 5 bis
	Duplex distance flexible
	Duplex distance flexible
	Duplex distance flexible

	Dedicated channels

Rel’99, Rel-4, Rel-5
	Duplex distance flexible
	Duplex distance flexible
	Duplex distance flexible

	UE Capability

Rel’99, Rel-4
	Signalling supported
	Signalling supported
	Signalling supported only with additions according to TS 25.307

	UE Capability
Rel-5
	Signalling supported
	Signalling supported
	Signalling supported
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