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1
Introduction

There is a certain mismatch regarding the TX/RX frequency separation capabilities, between TS 25.101 "UE radio transmission and reception (FDD)" and, on the other hand, TS 25.306 "UE radio access capabilities" and TS 25.331 "RRC".

From table 1 below, it can be seen that TS 25.101 specifies a specific TX/RX frequency separation for each of the FDD operating frequency band (alt. a). Although TS 25.101 does not preclude the possibility of a variable TX/RX frequency separation (alt. b) or a use of alternative (alt. c) TX/RX frequency separations, none of those alternatives have been deployed in the specification so far. Radio requirements have only been specified for the first alternative, based on a specific TX/RX frequency separation designed for each band. Consequently, as of today [Rel-6], this is the only alternative available.

Table 1: Extract from TS 25.101, sub-clause 5.3

	5.3
TX–RX frequency separation

a)
UTRA/FDD is designed to operate with the following TX-RX frequency separation

Table 5.0A: TX-RX frequency separation

Operating Band

TX-RX frequency separation

I

190 MHz

II

80 MHz.

III

95 MHz.

IV

400 MHz

V

45 MHz

VI

45 MHz

b)
UTRA/FDD can support both fixed and variable transmit to receive frequency separation.

c)
The use of other transmit to receive frequency separations in existing or other frequency bands shall not be precluded.


2
TS 25.306 "UE radio access capabilities"

Going to TS 25.306 (sub-cause 4.5.7), there are RF parameters defined for the supported "Radio frequency bands" and for the supported "TX/RX frequency separation" (FDD). Regarding the "Radio frequency bands", the parameter is clearly needed for FDD as well. The presence of those parameters is in line with TS 25.101, although the use of a variable or a number of alternative TX/RX frequency separations for a particular radio frequency band is not deployed.

Going further to the tables 25.306/5.1 and 25.301/5.2.1.1, where the value ranges and the combinations of the UE capability parameters are specified, it is apparent that the value range of the parameter "TX/RX frequency separation" only considers the operating frequency band I. It is also apparent that the value range for the "TX/RX frequency separation" includes values for a variable TX/RX frequency separation, although such is not defined in TS 25.101.

Regarding the "Radio frequency bands" parameter, the value range is not clearly defined. A reference to TS 25.101 would be appropriate.

In order to align TS 25.306 to what is specified in TS 25.101, the following corrections in TS 25.301 are suggested:

–
Clarify the value range of the parameter "Radio frequency band" for FDD.

–
Clarify that the value range of the parameter "TX/RX frequency separation" depends on the radio frequency band the UE supports. [Note: there are no radio frequency bands today, where a variable TX/RX frequency separation is applicable. However, the possibility is not precluded. The parameter should thus be kept for possible future use.]

–
Refer the actual value ranges and the allowed combinations of the two parameters to TS 25.101. [Note: regarding the combinations of those parameters (table 25.101/5.2.1.1), there are no particular restrictions foreseen, depending on the UE class. There is a dependency between the supported radio frequency band and the TX/RX frequency separation, but those should be best reflected in TS 25.101 and are not needed in TS 25.306.]

A draft CR to TS 25.306 is attached.

3
TS 25.331 "RRC"

In TS 25.331, there are parameters in the UE RF capability information to indicate the support for the frequency bands. Code points are available for Band I to Band XXII, which is more than what has been deployed in the specifications so far. Further extension is possible.

There is a problem regarding the IE "RF Capability Compressed" (25.331/10.3.3.32a), in that the correspondingly compressed list of frequency bands in the ASN.1 is restricted to Band I to Band VII as it is. The Band VIII and onward cannot be represented using the currently compressed encoding. An extension of the list should be considered for Rel-6 and onward.

Another problem in TS 25.331 is the representation of the TX/RX frequency separation. For the present, there is a parameter for this purpose, but it is only applicable for Band I according to the semantics description in the tabular. It provides a value for the TX/RX frequency separation used in Band I (190 MHz), but also two values representing variable TX/RX frequency separation (in two steps of the variable range). The two values representing a variable TX/RX frequency separation are not useful today. There is no support for it in TS 25.101.

It is not evident how the problem with the representation of the TX/RX frequency separation should best be solved. One option is to remove the possibility to represent a variable or an alternative TX/RX frequency separation. In that case, the IE, or at least the unused values, should be marked as "dummy" and not be used in the future. However, given that TS 25.101 does not preclude the possibility of a variable and/or an alternative RX/TX frequency separation in the future, a better alternative could be keeping the code points in the RRC, generalising the interpretation such that one code point is kept representing the "default" TX/RX frequency separation of the particular band and that the two remaining code points are kept as "spare" for future use. The "spare" values could, if needed, be redefined in the future to represent a variable or an alternative TX/RX frequency separation. That should then be defined in TS 25.101 on a band specific basis.

To summarise, it is proposed that:

–
The IE "RF Capability Compressed" (25.331/10.3.3.32a) is extended with respect to the number of frequency bands that can be represented [Rel-6 onward].

–
The code points to represent the TX/RX frequency separation are redefined: keeping one code point for the "default" TX/RX frequency separation, as defined in TS 25.101, and keeping two code points as "spare" to be used if an alternative TX/RX frequency separation (variable and/or fixed alternative) is introduced in the future for some operating frequency band(s).

Regarding the TX/RX frequency separation, the proposal does not change the transfer syntax of the RRC messages as such, merely modifying the interpretation of the information that is already available (since R99). There is thus a question whether this change, if agreed, should apply from Rel-6 onward, from Rel-5 onward, or even from R99 onward. A draft CR to 25.331 for Rel-6 is attached below.

There is a potential backward compatibility issue, namely that it is not clear from the current specification how a legacy UE, which is not operating in the operating frequency band I should set the value of the IE 'TxRxFrequencySeparation' and the value of the IE 'RF-CapabBandFDDComp', when those IEs are sent to the network. They are claimed as "not applicable if UE is not operating in frequency band I", according to the semantics description in the tabular. However, the need is mandatory present (MP), so a value has to be assigned. 

It is assumed that existing legacy UEs are using the value "190 MHz" in those IEs, because that seems to correspond to the "default" TX/RX frequency separation specified in TS 25.101 for each operating frequency band. The assumption needs to be verified, in order to agree the proposed solution.
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4.5
PHY parameters

4.5.7
RF parameters

UE power class

Indicates the UE power class as defined in [4] for FDD and [5] for TDD.

Radio frequency bands

Defines the uplink and downlink frequency bands supported by the UE as defined in [4] for FDD and [5] for TDD.

Tx/Rx frequency separation

This parameter is only applicable for FDD. It defines the uplink/downlink frequency separations supported by the UE. The value range depends on the radio frequency band the UE supports, as defined in [4].
5.1
Value ranges

Table 5.1: UE radio access capability parameter value ranges

	
	UE radio access capability parameter
	Value range

	PDCP parameters
	Support for RFC 2507
	Yes/No

	
	Support for RFC 3095
	Yes/No

	
	Support for RFC 3095 context relocation
	Yes/No

	
	Support for loss-less SRNS relocation
	Yes/No

	
	Support for loss-less DL RLC PDU size change
	Yes/No

	
	Maximum header compression context space
	 1024, 2048, 4096, 8192, 16384, 32768, 65536, 131072 bytes

	
	Maximum number of ROHC context sessions
	2, 4, 8, 12, 16, 24, 32, 48, 64, 128, 256, 512, 1024, 16384

	
	Support for Reverse Decompression
	Not supported, 1..65535

	RLC and MAC-hs parameters
	Total RLC AM and MAC-hs buffer size
	2, 10, 50, 100, 150, 200, 300, 400, 500, 750, 1000 kBytes

	
	Maximum number of AM entities
	3, 4, 5, 6, 8, 16, 30

	
	Maximum RLC AM window size
	2047, 4095

	
	Support for RLC-SDU alignment 
	Yes/No

	PHY parameters
	Transport channel parameters in downlink
	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum number of simultaneous transport channels
	4, 8, 16, 32

	
	
	Maximum number of simultaneous CCTrCH 
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum total number of transport blocks received within TTIs that end within the same 10 ms interval
	4, 8, 16, 32, 48, 64, 96, 128, 256, 512

	
	
	Maximum number of TFC
	16, 32, 48, 64, 96, 128, 256, 512, 1024

	
	
	Maximum number of TF
	32, 64, 128, 256, 512, 1024

	
	
	Support for turbo decoding
	Yes/No

	
	Transport channel parameters in uplink
	Maximum sum of number of bits of all transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all convolutionally coded transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum sum of number of bits of all turbo coded transport blocks being transmitted at an arbitrary time instant
	640, 1280, 2560, 3840, 5120, 6400, 7680, 8960, 10240, 20480, 40960, 81920, 163840

	
	
	Maximum number of simultaneous transport channels
	2, 4, 8, 16, 32

	
	
	Maximum number of simultaneous CCTrCH of DCH type (TDD only) 
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum total number of transport blocks transmitted within TTIs that start at the same time
	2, 4, 8, 16, 32, 48, 64, 96, 128, 256, 512

	
	
	Maximum number of TFC
	4, 8, 16, 32, 48, 64, 96, 128, 256, 512, 1024

	
	
	Maximum number of TF
	32, 64, 128, 256, 512, 1024

	
	
	Support for turbo encoding
	Yes/No

	
	FDD Physical channel parameters in downlink
	Maximum number of DPCHcodes to be simultaneously received
	1, 2, 3, 4, 5, 6, 7, 8

	
	
	Maximum number of physical channel bits received in any 10 ms interval (DPCH, S-CCPCH)
	600, 1200, 2400, 3600, 4800, 7200, 9600, 14400, 19200, 28800, 38400, 48000, 57600, 67200, 76800

	
	
	Support for SF 512 and 80 ms TTI for DPCH
	Yes/No

	
	
	Support of HS-PDSCH
	Yes/No

	
	FDD Physical channel parameters in uplink
	Maximum number of DPDCH bits transmitted per 10 ms
	600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 48000, 57600

	
	
	Support of E-DPDCH 
	Yes/No

	
	TDD 3.84 Mcps physical channel parameters in downlink
	Maximum number of timeslots per frame
	1..14

	
	
	Maximum number of physical channels per frame
	1, 2, 3..224

	
	
	Minimum SF
	16, 1

	
	
	Support of PDSCH
	Yes/No

	
	
	Support of HS-PDSCH
	Yes/No

	
	
	Maximum number of physical channels per timeslot
	1..16

	
	TDD 3.84 Mcps physical channel parameters in uplink
	Maximum Number of timeslots per frame
	1..14

	
	
	Maximum number of physical channels per timeslot
	1, 2

	
	
	Minimum SF
	16, 8, 4, 2, 1

	
	
	Support of PUSCH
	Yes/No

	
	TDD 1.28 Mcps physical channel parameters in downlink
	Maximum number of timeslots per subframe
	1..6

	
	
	Maximum number of physical channels per subframe
	1, 2, 3, …, 96

	
	
	Minimum SF
	16, 1

	
	
	Support of PDSCH
	Yes/No

	
	
	Support of HS-PDSCH
	Yes/No

	
	
	Maximum number of physical channels per timeslot
	1..16

	
	
	Support 8PSK
	Yes/No

	
	TDD 1.28 Mcps physical channel parameters in uplink
	Maximum number of timeslots per subframe
	1..6

	
	
	Maximum number of physical channels per timeslot
	1, 2

	
	
	Minimum SF
	16, 8, 4, 2, 1

	
	
	Support of 8PSK
	Yes/No

	
	
	Support of PUSCH
	Yes/No

	RF parameters
	FDD RF parameters
	UE power class


	3, 4

NOTE:
Only power classes 3 and 4 are part of this release of the specification

	
	
	Radio frequency bands
	The radio frequency bands defined in [4]

	
	
	Tx/Rx frequency separation

	Defined in [4] for the respective supported radio frequency band

	RF parameters
	TDD 3.84 Mcps RF parameters
	UE power class
	2, 3

NOTE:
Only power classes 2 and 3 are part of this release of the specification



	
	
	Radio frequency bands
	a), b), c), a+b), a+c), b+c), a+b+c)

	
	TDD 1.28 Mcps RF parameters 
	UE power class
	2, 3

	
	
	Radio frequency bands
	a), b), c), a+b), a+c), b+c), a+b+c)

	Multi-mode related parameters
	Support of UTRA FDD
	Yes/No

	
	Support of UTRA TDD 3.84 Mcps
	Yes/No

	
	Support of UTRA TDD 1.28 Mcps
	Yes/No

	Multi-RAT related parameters
	Support of GSM
	Yes/No (per GSM frequency band)

	
	Support of multi-carrier
	Yes/No

	
	Support of UTRAN to GERAN Network Assisted Cell Change
	Yes/No

	Security parameters
	Support of ciphering algorithm UEA0
	Yes

	
	Support of ciphering algorithm UEA1
	Yes

	
	Support of integrity protection algorithm UIA1
	Yes

	UE positioning related parameters
	Standalone location method(s) supported
	Yes/No

	
	Network assisted GPS support
	Network based / UE based / Both/ None

	
	GPS reference time capable
	Yes/No

	
	Support for IPDL
	Yes/No

	
	Support for OTDOA UE based method
	Yes/No

	
	Support for Rx-Tx time difference type 2 measurement
	Yes/No

	
	Support for UE Positioning assisted GPS measurement validity in CELL_PCH and URA_PCH RRC states
	Yes

	
	Support for SFN-SFN observed time difference type 2 measurement
	Yes/No

	Measurement related capabilities 
	Need for downlink compressed mode
	Yes/No (per frequency band, UTRA mode and RAT)

	
	Need for uplink compressed mode
	Yes/No (per frequency band, UTRA mode and RAT)

	General capabilities
	Access Stratum release indicator
	R99, REL-4, REL-5

	DL capabilities with simultaneous HS-DSCH
	DL capability with simultaneous HS-DSCH configuration
	32 kbps, 64 kbps, 128 kbps, 384 kbps

	UL capabilities with simultaneous E-DCH
	UL capabilities with simultaneous E-DCH
	64 kbps


5.2
Reference UE radio access capability combinations

5.2.1
Combinations of common UE Radio Access Parameters
for UL and DL

NOTE:
Measurement-related capabilities are not included in the combinations. These capabilities are independent from the supported RABs.

Table 5.2.1.1: UE radio access capability parameter combinations,
parameters common for UL and DL

	Reference combination of UE Radio Access capability parameters common for UL and DL
	12 kbps class
	32 kbps class
	64 kbps class
	128 kbps class
	384 kbps class
	768 kbps class
	2048 kbps class

	PDCP parameters
	
	
	
	
	
	
	

	Support for RFC 2507
	No
	No
	No/Yes
NOTE 1
	No/Yes
NOTE 1
	No/Yes
NOTE 1
	No/Yes
NOTE 1
	No/Yes
NOTE 1

	Support for RFC 3095
	No/Yes
NOTE 1
	Yes

	Yes

	Yes

	Yes

	Yes

	Yes


	Support for RFC 3095 context relocation
	No/Yes

NOTE 1

	Support for loss-less SRNS relocation
	No/Yes

NOTE 1

	Maximum header compression context space
	Not applicable for conformance testing



	Maximum number of ROHC context sessions
	Not applicable for conformance testing

	Support for Reverse decompression
	No/Yes

NOTE 1

	RLC parameters
	
	
	
	
	
	
	

	Total RLC AM buffer size (kbytes)
	10
	10
	10
	50
	50
	100
	500

	Maximum number of AM entities

	4
	4
	4
	5
	6
	8
	8

	Maximum RLC AM window size
	2047/4095

NOTE 1
	2047/4095
NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1
	2047/4095

NOTE 1

	Multi-mode related parameters
	

	Support of UTRA FDD
	Yes/No

NOTE 1

	Support of UTRA TDD 3.84 Mcps
	Yes/No

NOTE 1

	Support of UTRA TDD 1.28 Mcps
	Yes/No

NOTE 1

	Multi-RAT related parameters
	

	Support of GSM
	Yes/No
NOTE 1

	Support of multi-carrier
	Yes/No

NOTE 1

	Support of UTRAN to GERAN Network Assisted Cell Change
	Yes/No



	Security parameters
	

	Support of ciphering algorithm UEA0
	Yes

	Support of ciphering algorithm UEA1
	Yes

	Support of integrity protection algorithm UIA1
	Yes

	UE positioning related parameters
	

	Standalone location method(s) supported
	Yes/No

NOTE 1

	Network assisted GPS support
	Network based / UE based / Both/ None

NOTE 1

	GPS reference time capable
	Yes/No

NOTE 1

	Support for IPDL
	Yes/No

NOTE 1

	Support for OTDOA UE based method
	Yes/No

NOTE 1

	Support for Rx-Tx time difference type 2 measurement
	Yes/No

NOTE 1

	Support for UE Positioning assisted GPS measurement validity in CELL_PCH and URA_PCH RRC states
	Yes



	Support for SFN-SFN observed time difference type 2 measurement
	Yes/No

NOTE 1

	RF parameters for FDD
	

	UE power class
	3 / 4
NOTE 1

	Radio frequency bands
	The radio frequency bands defined in [4]

	Tx/Rx frequency separation
	Defined in [4] for the respective supported radio frequency band

	RF parameters for TDD 3.84 Mcps
	

	Radio frequency bands
	A / b / c / a+b / a+c / b+c / a+b+c

NOTE 1

	UE power class
	2 / 3

NOTE 1

	RF parameters for TDD 1.28 Mcps
	

	Radio frequency bands
	A / b / c / a+b / a+c / b+c/ a+b+c

NOTE 1

	UE power class
	2 / 3

NOTE 1


NOTE 1:
Options represent different combinations that should be supported with Conformance Tests.
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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 [21
] for each frequency band (for FDD only).

NOTE:
The PRACH selection scheme assumes that all PRACHs configured in System Information Block type 5, System Information Block type 5bis and System Information Block type 6 support all (implicitly or explicitly) configurable RLC sizes of the cell, i.e. at least the transport formats corresponding to a single transport block of each applicable RLC size of the cell must be defined for each PRACH.
The UE shall select a "PRACH system information" according to the following rule. The UE shall:

1>
select a "PRACH system information" from the ones indicated in the IE "PRACH system information list" in System Information Block type 5 or in System Information Block type 5bis (applicable in Idle Mode and Connected Mode) or System Information Block type 6 (applicable in Connected Mode only), as follows:

2>
if in connected mode and System Information Block type 6 is defined and includes PRACH info:
3>
compile a list of candidate PRACHs that consists of the PRACH system information listed in System Information Block 6, in the order of appearance as in System Information Block 6.

2>otherwise:

3>
compile a list of candidate PRACHs that consists of the PRACH system information listed in System Information Block 5 or in System Information Block 5bis, in the order of appearance as in System Information Block 5 or in System Information Block 5bis, respectively.

2>
in FDD:

3>
perform RACH TTI selection as specified in subclause 8.5.18.1.

2>
in 1.28 Mcps TDD:

3>
perform RACH TTI selection according to subclause 8.5.18.2.

2>
remove from the list of candidate PRACHs those PRACHs that have a TTI length different from the selected value;

2>
select a PRACH randomly from the list of candidate PRACHs as follows:


"Index of selected PRACH" = floor (rand * K)


where K is equal to the number of candidate PRACH system informations, "rand" is a random number uniformly distributed in the range 0 ( rand < 1 and "floor" refers to rounding down to nearest integer. The candidate PRACH system informations shall be indexed from 0 to K-1. The random number generator is left to implementation. The scheme shall be implemented such that one of the available PRACH system informations is randomly selected with uniform probability. At start-up of the random number generator in the UE the seed shall be dependent on the IMSI of the UE or time, thereby avoiding that all UEs select the same RACH;

2>
use the TFCS of the selected PRACH when performing TFC selection (see [15]);
2>
reselect the PRACH system information when a new cell is selected. RACH reselection may also be performed after each transmission of a Transport Block Set on RACH.

1>
for emergency call, the UE is allowed to select any of the available PRACH system informations.

After selecting a PRACH system information, the RRC in the UE shall configure the MAC and the physical layer for the RACH access according to the parameters included in the selected "PRACH system information" IE.

10.3.3
UE Information elements

10.3.3.32a
RF Capability Compressed

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE FDD
	MP
	
	
	
	REL-5

	>Supported
	
	
	
	
	REL-5

	>>RF capability band FDD list Compressed
	MP
	1..<maxfreqbandsFDD>
	
	
	REL-5

	
	
	1..<maxfreqbandsFDD-ext>
	
	
	REL-6

	>>>RF Capability Band FDD Compressed
	MP
	
	Enumerated 
(not supported, default)
	TX/RX frequency separation capability for the supported frequency band(s). Default is the TX/RX frequency separation defined in [21] for each frequency band.

Two spare values are needed.

	REL-5

	>Not supported
	
	
	NULL
	
	REL-5

	CHOICE TDD-3.84Mcps
	MP
	
	
	
	REL-5

	>Supported
	
	
	
	
	REL-5

	>>Radio Frequency Band TDD List
	MP
	
	Enumerated (a, b, c, a+b, a+c, b+c, a+b+c)
	As defined in [22].

One spare value needed
	REL-5

	>Not supported
	
	
	NULL
	
	REL-5

	CHOICE TDD-1.28Mcps
	MP
	
	
	
	REL-5

	>Supported
	
	
	
	
	REL-5

	>>Radio Frequency Band TDD List
	MP
	
	Enumerated (a, b, c, a+b, a+c, b+c, a+b+c)
	As defined in [22].

One spare value needed
	REL-5

	>Not supported
	
	
	NULL
	
	REL-5


10.3.3.33
RF capability FDD

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	UE power class
	MP
	
	Enumerated (1..4)
	As defined in [21]
	

	Tx/Rx frequency separation
	MP
	
	Enumerated (default)
	
Default is the TX/RX frequency separation defined in [21] for each frequency band.
Two spare values are needed.

	


10.3.3.33a
RF capability FDD extension

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	UE power class extension
	MP
	
	Enumerated (1..4)
	As defined in [21]. Four spare values are needed

	Tx/Rx frequency separation
	MP
	
	Enumerated (default)
	
Default is the TX/RX frequency separation defined in [21] for each frequency band.
Two spare values are needed.



10.3.6.36
Frequency info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>UARFCN uplink (Nu) 
	OP
	
	Integer(0..16383)
	If this IE is not present, the default duplex distance defined for the operating frequency band shall be used [21]

	>>UARFCN downlink (Nd)
	MP
	
	Integer(0 .. 16383)
	[21]

	>TDD
	
	
	
	

	>>UARFCN (Nt)
	MP
	
	Integer(0 .. 16383)
	[22] 


10.3.10
Multiplicity values and type constraint values

The following table includes constants that are either used as multi bounds (name starting with "max") or as high or low value in a type specification (name starting with "lo" or "hi"). Constants are specified only for values appearing more than once in the RRC specification. In case a constant is related to one or more other constants, an expression is included in the "value" column instead of the actual value.

	Constant
	Explanation
	Value
	Version

	CN information
	
	
	

	maxCNdomains
	Maximum number of CN domains
	4
	

	UTRAN mobility information
	
	
	

	maxRAT
	Maximum number or Radio Access Technologies
	maxOtherRAT + 1
	

	maxOtherRAT
	Maximum number or other Radio Access Technologies
	15
	

	maxURA
	Maximum number of URAs in a cell
	8
	

	maxInterSysMessages
	Maximum number of Inter System Messages
	4
	

	maxRABsetup
	Maximum number of RABs to be established
	16
	

	UE information
	
	
	

	maxtransactions
	Maximum number of parallel RRC transactions in downlink
	25
	

	maxPDCPalgoType
	Maximum number of PDCP algorithm types
	8
	

	maxFreqBandsFDD
	Maximum number of frequency bands supported by the UE as defined in [21]
	8
	

	maxFreqBandsFDD-ext
	Maximum number of frequency bands as defined in [21] and treated by RRC
	22
	REL-6

	maxFreqBandsTDD
	Maximum number of frequency bands supported by the UE as defined in [22]
	4
	

	maxFreqBandsGSM
	Maximum number of frequency bands supported by the UE as defined in [45]
	16
	

	maxPage1
	Number of UEs paged in the Paging Type 1 message
	8
	

	maxSystemCapability
	Maximum number of system specific capabilities that can be requested in one message.
	16
	

	MaxURNTIgroup
	Maximum number of U-RNTI groups in one message
	8
	REL-5


– – No further changes in this table – –
11.2
PDU definitions


/ ... /

PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

--**************************************************************

--

-- IE parameter types from other modules

--

--**************************************************************

IMPORTS

-- Core Network IEs :


CN-DomainIdentity,


CN-InformationInfo,


CN-InformationInfo-r6,


CN-InformationInfoFull,


NAS-Message,


PagingRecordTypeID,


PLMN-Identity,

-- UTRAN Mobility IEs :


CellIdentity,


CellIdentity-PerRL-List,

URA-Identity,

-- User Equipment IEs :


UE-RadioAccessCapabBandFDDList2,

UE-RadioAccessCapabBandFDDList-ext,


AccessStratumReleaseIndicator,


ActivationTime,


C-RNTI,


CapabilityUpdateRequirement,


CapabilityUpdateRequirement-r4,


CapabilityUpdateRequirement-r4-ext,


CapabilityUpdateRequirement-r5,


CellUpdateCause,


CellUpdateCause-ext,


CipheringAlgorithm,


CipheringModeInfo,


DelayRestrictionFlag,


DSCH-RNTI,


E-RNTI,


EstablishmentCause,


FailureCauseWithProtErr,


FailureCauseWithProtErrTrId,


GroupReleaseInformation,


H-RNTI,


UESpecificBehaviourInformation1idle,


UESpecificBehaviourInformation1interRAT,


InitialUE-Identity,


IntegrityProtActivationInfo,


IntegrityProtectionModeInfo,


N-308,


PagingCause,


PagingRecordList,


PagingRecord2List-r5,


ProtocolErrorIndicator,


ProtocolErrorIndicatorWithMoreInfo,


RadioFrequencyBandTDDList,


Rb-timer-indicator,


RedirectionInfo,


RedirectionInfo-r6,


RejectionCause,


ReleaseCause,


RF-CapabilityComp,


RRC-StateIndicator,


RRC-TransactionIdentifier,


SecurityCapability,


START-Value,


STARTList,


SystemSpecificCapUpdateReq-v590ext,


U-RNTI,


U-RNTI-Short,


UE-CapabilityContainer-IEs,


UE-RadioAccessCapability,


UE-RadioAccessCapability-v370ext,


UE-RadioAccessCapability-v380ext,


UE-RadioAccessCapability-v3a0ext,


UE-RadioAccessCapability-v3g0ext,

UE-RadioAccessCapability-v4b0ext,

UE-RadioAccessCapability-v590ext,

UE-RadioAccessCapability-v5c0ext,

UE-RadioAccessCapability-v650ext,


UE-RadioAccessCapabilityComp,


UE-RadioAccessCapabilityComp-ext,

DL-PhysChCapabilityFDD-v380ext,


UE-ConnTimersAndConstants,


UE-ConnTimersAndConstants-v3a0ext,


UE-ConnTimersAndConstants-r5,


UE-SecurityInformation,


UE-SecurityInformation2,


URA-UpdateCause,


UTRAN-DRX-CycleLengthCoefficient,


WaitTime,


/ ... /

InterRATHandoverInfo-v6xyext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-SecurityInformation2



UE-SecurityInformation2




OPTIONAL,


ue-RadioAccessCapabilityComp

UE-RadioAccessCapabilityComp-ext

OPTIONAL
}


/ ... /

11.3
Information element definitions


/ ... /

RadioFrequencyBandFDD ::=


ENUMERATED {


-- fdd2100, fdd1900, fdd1800 correspond to Band I, Band II and Band III respectively











fdd2100,











fdd1900,











fdd1800, 










bandVI, 











bandIV,











bandV,










bandVII,










extension-indicator }
RadioFrequencyBandFDD2 ::=


ENUMERATED {











bandVIII,











bandIX,











bandX,











bandXI,











bandXII,











bandXIII,











bandXIV,











bandXV,











bandXVI,











bandXVII, 











bandXVIII,











bandXIX,











bandXX,











bandXXI,











bandXXII,











extension-indicator }

/ ... /

TxRxFrequencySeparation ::=


ENUMERATED {











default-TxRx-separation, spare2, spare1 }



/ ... /

UE-RadioAccessCapabilityComp ::= SEQUENCE {

totalAM-RLCMemoryExceeds10kB


BOOLEAN,


rf-CapabilityComp





RF-CapabilityComp
}

UE-RadioAccessCapabilityComp-ext ::= SEQUENCE {

rf-CapabilityFDDComp



RF-CapabBandListFDDComp-ext




OPTIONAL
}
RF-CapabilityComp ::= SEQUENCE {


fdd 




CHOICE {



notSupported




NULL,



supported





RF-CapabBandListFDDComp


},

tdd384-RF-Capability
CHOICE {



notSupported




NULL,



supported





RadioFrequencyBandTDDList

},

tdd128-RF-Capability
CHOICE {



notSupported




NULL,



supported





RadioFrequencyBandTDDList


}
}

-- NOTE: This IE defines the supported TX/RX frequency separation for the respective
-- supported frequency band
RF-CapabBandFDDComp ::=
ENUMERATED { notSupported,










default-TxRx-separation, spare2, spare1 }


RF-CapabBandListFDDComp ::=


SEQUENCE (SIZE (1..maxFreqBandsFDD)) OF


-- The first entry corresponds with the first value of IE RadioFrequencyBandFDD,


-- fdd2100, and so on. No more than seven entries should be included in this IE. The


-- 8'th entry, if present, shall be ignored.

-- An extension of this IE may be provided using the IE 'RF-CapabBandListFDDComp-ext'.


RF-CapabBandFDDComp

RF-CapabBandListFDDComp-ext ::=

SEQUENCE (SIZE (1..maxFreqBandsFDD-ext)) OF


-- The first entry corresponds with the first value of IE RadioFrequencyBandFDD2,


-- bandVIII, and so on.

RF-CapabBandFDDComp


/ ... /

11.4
Constant definitions

Constant-definitions DEFINITIONS AUTOMATIC TAGS ::=
BEGIN

hiPDSCHidentities


INTEGER ::= 64

hiPUSCHidentities


INTEGER ::= 64

hiRM





INTEGER ::= 256

maxAC





INTEGER ::= 16

maxAdditionalMeas 


INTEGER ::= 4

maxASC





INTEGER ::= 8

maxASCmap




INTEGER ::= 7

maxASCpersist



INTEGER ::= 6

maxCCTrCH




INTEGER ::= 8

maxCellMeas 



INTEGER ::= 32

maxCellMeas-1



INTEGER ::= 31

maxCNdomains



INTEGER ::= 4

maxCPCHsets




INTEGER ::= 16

maxDPCH-DLchan



INTEGER ::= 8

maxDPDCH-UL




INTEGER ::= 6

maxDRACclasses



INTEGER ::= 8

maxE-DCHMACdFlow


INTEGER ::= 8

maxE-DCHMACdFlow-1


INTEGER ::= 7
maxFACHPCH




INTEGER ::= 8

maxFreq





INTEGER ::= 8

maxFreqBandsFDD



INTEGER ::= 8

maxFreqBandsFDD-ext


INTEGER ::= 15
-- maxFreqBandsFDD-ext ::= 22 – (maxFreqBandsFDD – 1)
maxFreqBandsTDD



INTEGER ::= 4

maxFreqBandsGSM



INTEGER ::= 16


/ ... /
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