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Cell information in System Information

Method using PER

In [1], some methods were discussed on inclusion of release-4 information elements in the ASN.1. Here we will investigate in more detail the example of the system information presented there, with some additional possibilities.

At the beginning, the proposal given in [1] is presented again, where for better overview the structure has been strongly simplified. Only elements important for the following discussion are used. The simplified structure is given below:


As discussed in [1], when there is a change to be done in release 4 in the CellInfoSI IE (e.g. for 1.28 Mcps TDD additions), the whole structure has to be duplicated and included in the nonCriticalExtensions IE, in this simplified version leading to the following additional elements:


In this example, we have two places (denoted by the '-- TABULAR:' comment), where the ASN.1 code allows more possibilities than given in the tabular (there, the CHOICE is included only once, and the cell-info list is included once for all cells, and not split in two parts, so maxCellMeas shall reflect the maximum total of cell descriptions. For such cases, a description is needed for how the UE shall react, if it receives a message not conform to what is described in the comments. This description can be included somewhere in 25.921 [2], or in the error handling procedures in 25.331 [3], and comments like the ones above are needed in the places, where such ambiguities are included in a new release.

Alternatives with customised encoding rules

The above method of duplicating the whole message structure, when one information element is to be modified in a new release, has the advantage of keeping the encoding process simple (PER is still used, and no additional rules have to be defined). The problem with this method is the ambiguities described above, especially with CHOICE elements being duplicated, where during the implementation care has to be taken to avoid such cases. Furthermore, the structure in ASN.1 becomes more and more complex in comparison to the tabular, and it gets increasingly difficult to map information elements from the ASN.1 to the tabular, causing difficulties in implementation. In the following, some method are presented, how these problems could be avoided using some specialised encoding rules.

The encoding rules are described in plain English, hopefully some ECN expert out there can propose a way to formalise these in ECN, if that is possible at all. The examples go stepwise from simple encoding rules and complex ASN.1 structure, to complex encoding rules with a simple ASN.1 structure, and probably we could choose how far to go in RRC according to what is possible in ECN. The advantage of implementing as much as possible in ECN would be, that the ASN.1 would be kept as similar as possible to the tabular, allowing for an easier implementation (though the problems in designing the protocol would still remain, the difficulty would just move from the ASN.1 part to designing the correct encoding rules).

In the first approach, we try to avoid the duplication of the CHOICE, by including the 'interFreqMeasurementSysInfo-r4' IE in the already existing CHOICE:


Of course, doing that, we can not use just PER for the encoding, because that would make the message incompatible with older equipment. The encoding rule that we would need is, to encode the new elements (inter/inraFreqMeasurementSysInfo-r4) with PER, but put the bits generated (including the bit indicating the existence or not of the OPTIONAL element) at the end of the SysInfoType11-r4 message.

In a further step, we can try to avoid the maxCellMeas problem described above, by including in the ASN.1 the new elements deeper in the structure, and trying to keep the compatibility with complex encoding rules (probably these rules will get now too complex to be implemented in ECN, but maybe some expert has an idea how to do that). The ASN.1 would look like:


Here we need the following encoding rules:

The SEQUENCE in InterFreqCellInfoSI-List-r4 is split in two parts, the cells, for which the cellInfoSI-r3 CHOICE is used, and the ones, for which cellInfoSI-128TDD is used, and each part is separately encoded in PER (each with a separate SIZE field describing how many cells belong to that category), thus producing two bitmaps describing the two cell-info lists. The first bitmap produced is included in the encoded message in the normal place (where it would come according to PER rules), and the second one is included at the end of the message. The encoding of the new CHOICE is implicitly included in the above rule, so that this has also to be excluded from the normal PER rules.

By going even further, we could include the changes in the same place, where they are included in the tabular, making the implementation much easier and unambiguous, though that would make the encoding rules even more complex than in the previous example. Of course, if such rules are possible in ECN that would have to be done only in the standard, keeping the implementation very simple (provided tools for ECN become available).

SysInfoType11 ::=					SEQUENCE {


		measurementControlSysInfo		MeasurementControlSysInfo,


	-- Extension mechanism for non- release99 information


		nonCriticalExtensions			SEQUENCE {}


}





MeasurementControlSysInfo ::=		SEQUENCE {


	use-of-HCS							CHOICE	{


		hcs-not-used 					SEQUENCE	{


			interFreqMeasurementSysInfo			InterFreqCellInfoSI-List		OPTIONAL


		},


		hcs-used						SEQUENCE	{


			interFreqMeasurementSysInfo			InterFreqCellInfoSI-List-HCS	OPTIONAL


		}


	}


}





InterFreqCellInfoSI-List ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF


											CellInfoSI





InterFreqCellInfoSI-List-HCS ::=		SEQUENCE (SIZE (1..maxCellMeas)) OF


											CellInfoSI-HCS





CellInfoSI ::=						SEQUENCE {


	cellIndividualOffset				CellIndividualOffset		 		DEFAULT 0,


	referenceTimeDifferenceToCell		ReferenceTimeDifferenceToCell		OPTIONAL,


	modeSpecificInfo					CHOICE {


		fdd									SEQUENCE {


			primaryCPICH-Info					PrimaryCPICH-Info			OPTIONAL,


			primaryCPICH-TX-Power				PrimaryCPICH-TX-Power		OPTIONAL,


			readSFN-Indicator					BOOLEAN,


			tx-DiversityIndicator				BOOLEAN		


		},


		tdd									SEQUENCE {


			primaryCCPCH-Info					PrimaryCCPCH-Info,


			primaryCCPCH-TX-Power				PrimaryCCPCH-TX-Power		OPTIONAL,


			timeslotInfoList					TimeslotInfoList			OPTIONAL


		}


	},


	cellSelectionReselectionInfo		CellSelectReselectInfoSIB-11-12		OPTIONAL


}





CellInfoSI-HCS ::=					SEQUENCE {


	cellIndividualOffset				CellIndividualOffset		 		DEFAULT 0,


	referenceTimeDifferenceToCell		ReferenceTimeDifferenceToCell		OPTIONAL,


	modeSpecificInfo					CHOICE {


		fdd									SEQUENCE {


			primaryCPICH-Info					PrimaryCPICH-Info			OPTIONAL,


			primaryCPICH-TX-Power				PrimaryCPICH-TX-Power		OPTIONAL,


			readSFN-Indicator					BOOLEAN,


			tx-DiversityIndicator				BOOLEAN		


		},


		tdd									SEQUENCE {


			primaryCCPCH-Info					PrimaryCCPCH-Info,


			primaryCCPCH-TX-Power				PrimaryCCPCH-TX-Power		OPTIONAL,


			timeslotInfoList					TimeslotInfoList			OPTIONAL


		}


	},


	cellSelectionReselectionInfo		CellSelectReselectInfoSIB-11-12-HCS	OPTIONAL


}








SysInfoType11-r4 ::=				SEQUENCE {


		measurementControlSysInfo		MeasurementControlSysInfo,


	-- Extension mechanism for non- release99 information


		measurementControlSysInfo-r4	MeasurementControlSysInfo-r4,


		nonCriticalExtensions			SEQUENCE {}


}





MeasurementControlSysInfo-r4 ::=	SEQUENCE {


	use-of-HCS							CHOICE	{


-- TABULAR: The above CHOICE shall take the same value as the use-of-HCS CHOICE in


--   the MeasurementControlSysInfo IE.


		hcs-not-used 					SEQUENCE	{


			interFreqMeasurementSysInfo-r4	InterFreqCellInfoSI-List-r4		OPTIONAL


		},


		hcs-used						SEQUENCE	{


			interFreqMeasurementSysInfo-r4	InterFreqCellInfoSI-List-HCS-r4	OPTIONAL


		}


	}


}





InterFreqCellInfoSI-List-r4 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF


											CellInfoSI-128TDD


-- TABULAR: The number of CellInfoSI-128TDD IEs shall not exceed maxCellMeas-N, where N is


--   the number of CellInfoSI IEs included previously in the SysInfoType11-r4 message.





InterFreqCellInfoSI-List-HCS-r4 ::=		SEQUENCE (SIZE (1..maxCellMeas)) OF


											CellInfoSI-HCS-128TDD





CellInfoSI-128TDD ::=				SEQUENCE {


	cellIndividualOffset				CellIndividualOffset		 		DEFAULT 0,


	referenceTimeDifferenceToCell		ReferenceTimeDifferenceToCell		OPTIONAL,


	modeSpecificInfo					CHOICE {


		fdd									SEQUENCE {


			primaryCPICH-Info					PrimaryCPICH-Info			OPTIONAL,


			primaryCPICH-TX-Power				PrimaryCPICH-TX-Power		OPTIONAL,


			readSFN-Indicator					BOOLEAN,


			tx-DiversityIndicator				BOOLEAN		


		},


		tdd									SEQUENCE {


			primaryCCPCH-Info					PrimaryCCPCH-Info-128TDD,


			primaryCCPCH-TX-Power				PrimaryCCPCH-TX-Power		OPTIONAL,


			timeslotInfoList					TimeslotInfoList-128TDD		OPTIONAL


		}


	},


	cellSelectionReselectionInfo		CellSelectReselectInfoSIB-11-12		OPTIONAL


}





CellInfoSI-HCS-128TDD ::=			SEQUENCE {


	cellIndividualOffset				CellIndividualOffset		 		DEFAULT 0,


	referenceTimeDifferenceToCell		ReferenceTimeDifferenceToCell		OPTIONAL,


	modeSpecificInfo					CHOICE {


		fdd									SEQUENCE {


			primaryCPICH-Info					PrimaryCPICH-Info			OPTIONAL,


			primaryCPICH-TX-Power				PrimaryCPICH-TX-Power		OPTIONAL,


			readSFN-Indicator					BOOLEAN,


			tx-DiversityIndicator				BOOLEAN		


		},


		tdd									SEQUENCE {


			primaryCCPCH-Info					PrimaryCCPCH-Info-128TDD,


			primaryCCPCH-TX-Power				PrimaryCCPCH-TX-Power		OPTIONAL,


			timeslotInfoList					TimeslotInfoList-128TDD		OPTIONAL


		}


	},


	cellSelectionReselectionInfo		CellSelectReselectInfoSIB-11-12-HCS	OPTIONAL


}








SysInfoType11-r4 ::=				SEQUENCE {


		measurementControlSysInfo		MeasurementControlSysInfo-r4,


	-- Extension mechanism for non- release99 information


		nonCriticalExtensions			SEQUENCE {}


}





MeasurementControlSysInfo-r4 ::=	SEQUENCE {


	use-of-HCS							CHOICE	{


		hcs-not-used 					SEQUENCE	{


			interFreqMeasurementSysInfo			InterFreqCellInfoSI-List		OPTIONAL


			interFreqMeasurementSysInfo-r4		InterFreqCellInfoSI-List-r4		OPTIONAL


		},


		hcs-used						SEQUENCE	{


			interFreqMeasurementSysInfo			InterFreqCellInfoSI-List-HCS	OPTIONAL


			interFreqMeasurementSysInfo-r4		InterFreqCellInfoSI-List-HCS-r4	OPTIONAL


		}


	}


}




















SysInfoType11-r4 ::=					SEQUENCE {


		measurementControlSysInfo		MeasurementControlSysInfo-r4,


	-- Extension mechanism for non- release99 information


		nonCriticalExtensions			SEQUENCE {}


}





MeasurementControlSysInfo-r4 ::=		SEQUENCE {


	use-of-HCS							CHOICE	{


		hcs-not-used 					SEQUENCE	{


			interFreqMeasurementSysInfo			InterFreqCellInfoSI-List-r4		OPTIONAL


		},


		hcs-used						SEQUENCE	{


			interFreqMeasurementSysInfo			InterFreqCellInfoSI-List-HCS-r4	OPTIONAL


		}


	}


}





InterFreqCellInfoSI-List-r4 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF


											CellInfoSI-r4





CellInfoSI-r4 ::=						CHOICE {


	cellInfoSI-r3							CellInfoSI,


	cellInfoSI-128TDD						CellInfoSI-128TDD


}














