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1.  Introduction

Minimum UE capabililty have been discussed for the last couple of meetings. Currently the situation is that a UE can signal a capability that is insufficient for reception of all reference RBs in 34.108. E.g. in 34.108 there is a DTCH mapped on FACH on Secondary CCPCH that utilizes Turbo coding that is not supported by a UE not supporting Turbo de-coding.

2. Discussion

On minimum UE capability, the first thing that should be ensured is that when an operator starts using a certain “new” common channel configuration in a network, this should not cause inter-operability problems. I.e. when a FACH with Turbo coding in downlink is used to carry packet data to specific UEs in CELL_FACH state, this should not affect UEs, that do not support Turbo coding, trying to access the network.

The second issue that have been discussed is the lowest possible expected UE capablity. This is important to ensure that the UE is at least capable of doing basic signalling towards the network during call setup, and that it is able to transfer the UE capability.  However, a UE that have the lowest value on all radio access capability parameters in 25.306 can still perform such signalling in case 34.108 RBs for signalling are used. Therefor this is not seen as a major problem.

Two options on how to resolve the current specifications have been presented: 

Solution A: Make the minimum UE capability so that all terminals need to support what a 32 kbps UE class supports. This is inline with the agreed CRs at RAN2#37 [1].

Solution B: Make sure that a terminal with a capability that is not high enough to process every transport channel on a Secondary CCPCH still works in the network and can perform signalling in a straight forward manner. This is inline with the proposal in [2] at RAN#21.

It should be noted that in case a network only utilizes the common channel RBs of 34.108, any clarification/change to the specificaitons only affects UEs with a capability below the 32 kbps class. However, potentially in case a network chooses to utilize a configuration above the 32 kbps UE class, this potentially could affect also UEs that support all the common channel RBs of 34.108.

3.  Conclusion/Recommendation

In order to fulfill the requirements of inter-working and basic signalling, it would be enough with solution B. It also seems that this is the least impact on implementations of low end terminals. In case Solution A is choosen, low end terminals are required to have hardware support up to the capabilities of the 32 kbps UE class, and this is much more than what is required today. Attached below is a proposed CR according to option B.

4. References

[1] CR 79-81 rev 1 to 25.306 and CR 2058-2060 rev 1 to 25.331, 3GPP RAN2

[2] RP-030552 Proposed update of Minimum capability class CRs, Ericsson
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8.1.1.6.5
System Information Block type 5

The UE should store all relevant IEs included in this system information block. The UE shall:

1>
if in connected mode, and System Information Block type 6 is indicated as used in the cell:

2>
read and act on information sent in System Information Block type 6.

1>
replace the TFS of the RACH with the one stored in the UE if any;
1>
let the physical channel(s) of type PRACH given by the IE(s) "PRACH info" be the default in uplink for the PRACH if UE is in CELL_FACH state;

1>
use the first instance of the list of transport formats as in the IE "RACH TFS" for the used RACH received in the IE "PRACH system information list" when using the CCCH;

1>
start to receive the physical channel of type AICH using the parameters given by the IE "AICH info" (FDD only) when given allocated PRACH is used;

1>
replace the TFS of the FACH/PCH with the one stored in the UE if any;

1>
select a Secondary CCPCH as specified in [4] and in subclause 8.5.19, and start to receive the physical channel of type PICH associated with the PCH carried by the selected Secondary CCPCH using the parameters given by the IE "PICH info" if UE is in Idle mode or in CELL_PCH or URA_PCH state;

1>
start to monitor its paging occasions on the selected PICH if UE is in Idle mode or in CELL_PCH or URA_PCH state;

1>
start to receive the selected physical channel of type Secondary CCPCH using the parameters given by the IE(s) "Secondary CCPCH info" if UE is in CELL_FACH state;

1>
in TDD:

2>
use the IE "TDD open loop power control" as defined in subclause 8.5.7 when allocated PRACH is used;

2>
if the IE "PDSCH system information" and/or the IE "PUSCH system information" is included:

3>
store each of the configurations given there with the associated identity given in the IE "PDSCH Identity" and/or "PUSCH Identity" respectively. For every configuration, for which the IE "SFN Time info" is included, the information shall be stored for the duration given there.

A UE that has a lower capability than required to support all transport channel configurations mapped on a specific Secondary CCPCH, shall still be able to decode those transport channels mapped on this Secondary CCPCH that does match the capability supported by the UE. In order to distinguish a transport channel configuration that is supported by the UE from a transport channel that is not supported by the UE mapped on the same Secondary CCPCH, the UE shall use the TFCI bits for that Secondary CCPCH.
8.1.1.6.6
System Information Block type 6

If in connected mode, the UE should store all relevant IEs included in this system information block. The UE shall:

1>
replace the TFS of the RACH with the one stored in the UE if any;
1>
let the physical channel(s) of type PRACH given by the IE(s) "PRACH info" be the default in uplink if UE is in CELL_FACH state. If the IE "PRACH info" is not included, the UE shall read the corresponding IE(s) in System Information Block type 5 and use that information to configure the PRACH;

1>
start to receive the physical channel of type AICH using the parameters given by the IE "AICH info" when associated PRACH is used. If the IE "AICH info" is not included, the UE shall read the corresponding IE in System Information Block type 5 and use that information (FDD only);

1>
replace the TFS of the FACH/PCH with the one stored in the UE if any;

1>
select a Secondary CCPCH as specified in [4] and in subclause 8.5.19, and start to receive the physical channel of type PICH associated with the PCH carried by the selected Secondary CCPCH using the parameters given by the IE "PICH info" if the UE is in CELL_PCH or URA_PCH state. If the IE "PICH info" is not included, the UE shall read the corresponding IE in System Information Block type 5 and use that information;

1>
start to monitor its paging occasions on the selected PICH if the UE is in CELL_PCH or URA_PCH state;

1>
start to receive the selected physical channel of type Secondary CCPCH using the parameters given by the IE(s) "Secondary CCPCH info" if the UE is in CELL_FACH state. If the IE "Secondary CCPCH info" is not included, the UE shall read the corresponding IE(s) in System Information Block type 5 and use that information;

1>
in TDD: use the IE "TDD open loop power control" as defined in subclause 8.5.7;

1>
in TDD: if the IE "PDSCH system information" and/or the IE "PUSCH system information" is included, store each of the configurations given there with the associated identity given in the IE "PDSCH Identity" and/or "PUSCH Identity" respectively. For every configuration, for which the IE "SFN Time info" is included, the information shall be stored for the duration given there.

If in idle mode, the UE shall not use the values of the IEs in this system information block.
A UE that has a lower capability than required to support all transport channel configurations mapped on a specific Secondary CCPCH, shall still be able to decode those transport channels mapped on this Secondary CCPCH that does match the capability supported by the UE. In order to distinguish a transport channel configuration that is supported by the UE from a transport channel that is not supported by the UE mapped on the same Secondary CCPCH, the UE shall use the TFCI bits for that Secondary CCPCH.
8.5.19
Secondary CCPCH selection

In UTRAN Connected mode, the UE shall select the Secondary CCPCH according to the following rules:

1>
in Cell_DCH state:

2>
select Secondary CCPCH according to subclause 8.6.6.4.

1>
in Cell_FACH state:

2>
if System Information Block type 6 is defined and includes one or more SCCPCH that carry a FACH, compile a list of candidate SCCPCH that consists of these SCCPCH, in the order of appearance in System Information Block type 6.

NOTE 1:
An SCCPCH carries a FACH if the size of the "FACH/PCH information" list within the IE "Secondary CCPCH system information" exceeds 1 or if the size of this list equals 1 while IE "Secondary CCPCH system information" does not contain an IE "PICH info".

2>
otherwise:

3>
compile a list of candidate SCCPCH that consists of the SCCPCH(s) included in System Information Block type 5 that carry a FACH, in the order of appearance in System Information Block type 5.

2>
select an SCCPCH from the list of candidate SCCPCHs based on U-RNTI as follows:


"Index of selected SCCPCH" = U-RNTI mod K,


where K is equal to the number of candidate SCCPCHs.

1>
in Cell_PCH and URA_PCH states:

2> if System Information Block type 6 is defined and includes one or more SCCPCH that carry a PCH, compile a list of candidate SCCPCH that consists of these SCCPCH, in the order of appearance in System Information Block type 6

NOTE 2:
An SCCPCH carries a PCH if the IE "Secondary CCPCH system information" contains IE "PICH info"
2> otherwise compile a list of candidate SCCPCH that consists of the SCCPCH(s) included in System Information Block type 5 that that carry a PCH , in the order of appearance in System Information Block type 5

2>
select an SCCPCH from the list of candidate SCCPCHs based on U-RNTI as follows:


"Index of selected SCCPCH" = U-RNTI mod K,


where K is equal to the number of candidate SCCPCHs.

The UE shall set the CFN in relation to the SFN of the current cell according to subclause 8.5.15.

The UE shall support reception of all transport formats on all FACHs multiplexed on the selected S-CCPCH.
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