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1
Introduction
A baseline for the support of the priority based cell (re-)selection in UTRA was included in the 2008-09 version of the UTRA RRC protocol specification [3]. This document intends to highlight a few issues that have been identified in the baseline and bring them up for discussion.
2
Specific issues
2.1
IE "Measurement capability extension" (10.3.3.21a)

In the IE "Measurement capability extension", the encoding of EUTRA frequency bands does not agree with the intention of TS 36.101 [1]. The separation of the EUTRA FDD and EUTRA TDD bands is also unnecessary.

In TS 36.101, the different EUTRA frequency bands are identified with an integer value, where the EUTRA FDD bands are starting from 1 in incremental order, and the EUTRA TDD bands are starting from 33 in incremental order. The intention is quite clear in that the EUTRA FDD and TDD bands are assigned different band numbers, such that the duplex mode can be determined based on that only. An integer value, presumptively with range 1 to 64, should be sufficient to encode the support of a particular EUTRA FDD or TDD frequency band.
It is proposed that the intention of TS 36.101 is taken into account and that the encoding of the EUTRA related measurement capabilities is changed accordingly. The following ASN.1 encoding should be possible to use:

CompressedModeMeasCapabEUTRAList ::= SEQUENCE (SIZE (1..maxFreqBandsEUTRA)) OF











CompressedModeMeasCapabEUTRA
CompressedModeMeasCapabEUTRA ::=
SEQUENCE {


radioFrequencyBandEUTRA



INTEGER (1..64),


compressedMode





BOOLEAN

}

The proposed encoding would support both the EUTRA FDD and TDD frequency bands, and also any new EUTRA frequency band defined in the future, as long as the band identification can be kept within the range 1 to 64.
2.2
IE "E-UTRA Target info" (10.3.8.4L)
In the IE "E-UTRA Target info", the EARFCN range is incorrect. The appropriate range should be 0 to 32767, in order to support the full range of EARFCN values, which may be allocated for new EUTRA frequency bands in the future. It has been concluded for the EUTRA RRC that a 15-bit EARFCN value should be sufficient to cater for future expansion of the EUTRA frequency bands, and that the full 15-bit range shall be possible to use. The UTRA RRC should be modified according to this conclusion, in this IE and in any other IE where EARFCN values are encoded.

Like in the case with the EUTRA frequency band identification, the intention in TS 36.101 [1] regarding the EARFCN values is also clear. The different EUTRA FDD and TDD frequency bands will be allocated non-overlapping EARFCN ranges, which mean that the EARFCN value alone is sufficient to determine both the particular frequency band it belongs to and the duplex mode (FDD or TDD) to be applied.
It is proposed that the intention of TS 36.101 is taken into account and that the encoding of the IE "E‑UTRA Target info" is changed accordingly. The following ASN.1 encoding should be possible to use:

EUTRA-TargetFreqInfoList ::=

SEQUENCE (SIZE (1..maxEUTRATargetFreqs)) OF











EUTRA-TargetFreqInfo

EUTRA-TargetFreqInfo ::=


SEQUENCE {


carrierFreq






EARFCN,


eutra-BlacklistedCellPerFreqList
EUTRA-BlacklistedCellPerFreqList
OPTIONAL

}

EUTRA-BlacklistedCellPerFreqList ::= SEQUENCE (SIZE (1..maxEUTRACellPerFreq)) OF










SEQUENCE {

eutra-PhysicalCellID




INTEGER (1..504)

}

EARFCN ::=






INTEGER (0..32767)

The proposed encoding would support both the EUTRA FDD and TDD target frequencies, including frequencies in new EUTRA frequency band defined in the future, as long as the EARFCN value range is kept within 0 to 32767, i.e., within a 15-bit field.

2.3
IE "Priority info" (10.3.2.7)
The IE "Priority info" includes an option to exclude the IE "priority" in the elements of the IE "Priority Level List". The semantics description states that the absence of this IE indicates that no priority is assigned to the indicated frequencies. The implication of the omission of the priority assignment is however not very clear. A clarification may be required.
Another observation in the IE "Priority info" is that in the GSM case, only a single BCCH carrier frequency is indicated. The semantic significance of that is not described, neither in the semantics information given in 10.3.2.7, nor in the procedure section, sub-clause 8.6.7.23. Also in this case a clarification may be required.

A possible interpretation of this encoding is that the single BCCH carrier frequency is used to identify a group of BCCH carrier frequencies defined in the IE "GSM priority info list" included in SIB19, or in the variable CELL_INFO_LIST. However, there may be problems with those interpretations. One problem is that the dedicated priorities assigned in the IE "Priority info" may apply in a much larger geographical area than a single UTRA cell. For that reason, it is not evident that the grouping of BCCH carriers in SIB19, or in the CELL_INFO_LIST, when the UE receives and shall interpret the IE "Priority info", is suitable for the geographical area where the IE "Priority info" should apply.
For that reason, it is proposed to use a grouping of the GSM BCCH carriers in the IE "Priority info", which is independent of the information in SIB19 and the variable CELL_INFO_LIST.

A potential problem with the GSM BCCH carriers is that there may be quite may of them in a network. An explicit listing of BCCH ARFCN values may therefore be unsuitable. In the EUTRA RRC protocol, means to compress the encoding of a group of GERAN (or GSM) frequencies were included. It is proposed to use similar encoding also in the UTRA RRC specification. The following encoding of the IE GERAN-CarrierFreqList is defined in TS 36.331 [2].

GERAN-CarrierFreqList ::=

SEQUENCE {


startingARFCN





GERAN-ARFCN-Value,


bandIndicator





ENUMERATED {gsm1800, gsm1900},


followingARFCNs





CHOICE {



explicitListOfARFCNs



ExplicitListOfARFCNs,



equallySpacedARFCNs




SEQUENCE {




arfcn-Spacing





INTEGER (1..8),




numberOfFollowingARFCNs



INTEGER (0..31)



},



variableBitMapOfARFCNs



OCTET STRING (SIZE (1..16))



-- Other options, e.g., the "Range N formats" in the Frequency List IE [44.018] are FFS

}

}

ExplicitListOfARFCNs ::=


SEQUENCE (SIZE (0..31)) OF GERAN-ARFCN-Value

GERAN-ARFCN-Value ::=



INTEGER (0..1023)

It should be noted that it may be suitable to divide the set of BCCH carriers in a GSM network in two or more separate lists, because an operator may be allocated frequencies, for instance, in different GSM bands. The ARFCN values belonging to one band are usually located within a relatively short range. Even a large number of BCCH carriers in one band can therefore be efficiently encoded using, e.g., the variable bitmap format. The ARFCN values belonging to different GSM bands may be further apart; it may therefore be desirable to separate those in different lists. The EUTRA RRC protocol allows such separation in the IE IdleModeMobilityControlInfo using the following encoding of the IE GERAN-FreqPriorityList:
GERAN-FreqPriorityList ::=


SEQUENCE (SIZE (1..maxGNFG)) OF SEQUENCE {


geran-BCCH-FrequencyGroup


GERAN-CarrierFreqList,


geran-CellReselectionPriority

INTEGER (0..7)

}

It is proposed to allow more than one group (or list) of BCCH carriers in the IE "Priority info" to be associated with the same absolute priority level.

2.4
IE "GSM priority info list" (10.3.7.114)
In the IE "GSM priority info list", the GSM cells in the IE "GSM Cell Grouping list" are indirectly identified via the IE "GSM Cell ID" referring to the variable CELL_INFO_LIST. This information element is used in SIB19.
There is an apparent problem with this design, because the variable CELL_INFO_LIST is affected not only by the reading of SIB11/11bis, but also SIB12 and potentially the MEASUREMENT CONTROL message sent to the UE. Different UEs, e.g., UEs in idle mode and UEs in dedicated mode, could therefore have inconsistent contents in the variable CELL_INFO_LIST. The interpretation of the IE "GSM Cell ID" could therefore be different depending on the RRC state of the UE, and depending on measurement control information sent to the UE.

For that reason, it is proposed to use a grouping of the GSM BCCH carriers also in the IE "GSM priority info list", which is independent of the information in the variable CELL_INFO_LIST. An encoding similar to the IE GERAN-CarrierFreqList, which was discussed in the previous section, could be used also in the IE "GSM priority info list".
3
Conclusion
The discussion in the section above has brought up a few specific issues regarding the encoding of information elements used to support the priority based cell (re-)selection in UTRA. A number of proposals are raised:
–
Take the intention of TS 36.101 [1] into account and use an integer (1 to 64) encoding of the EUTRA frequency bands. Remove the separate encodings of the EUTRA FDD and TDD measurement capabilities, since the EUTRA frequency band indication alone is sufficient to tell the duplex mode to be applied.

–
Take the intention of TS 36.101 [1] into account and use an integer (0 to 32767) encoding of the EARFCN values. Remove the separate encodings of the EUTRA FDD and TDD carrier frequencies in the IE "E‑UTRA Target info", since the EARFCN value alone is sufficient to tell the duplex mode to be applied.

–
Clarify the intention of excluding the IE "priority" in the elements of the IE "Priority info".

–
Remove the dependencies in the encoding of GSM carrier frequencies and groups of carrier frequencies between the IE "Priority info" and the information in SIB19 and the variable CELL_INFO_LIST. Use an independent encoding of the GSM carrier frequencies similar to that in the EUTRA RRC IE GERAN-CarrierFreqList is defined in TS 36.331 [2]. Allow more than one group (or list) of BCCH carriers in the IE "Priority info" to be associated with the same absolute priority level.
–
Remove the dependency between the encoding of GSM carrier frequencies and groups of carrier frequencies in the IE "GSM priority info list" and the variable CELL_INFO_LIST in much the same way.

The RAN2 group is asked to take these proposals into consideration. If the proposals are acceptable, Ericsson would be glad to provide the necessary change requests.
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