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TLV vs. ASN.1 Encoding 
Joey Chou, Muthaiah Venkatachalam, Jose Puthenkulam 
Intel

I. Introduction
This contribution evaluates both TLV and ASN.1 encodings. AS an example, it encodes an AAI_REG-REQ message, using TLV and ASN.1 methods to understand the structure and efficiency of both methods.
OSS ASN.1 compiler http://www.oss.com/ was used with unaligned PER encoding option to generate most compact ASN.1 encoding. 
II. TLV
Table 1 shows the AAI_REG-REQ message that contains a message type and 48 TLVs, including compound and non-compound TLVs.
Table 1: AAI_REG-REQ Messages

	
	Messages
	Type

(Bytes)
	Length

(Bytes)
	Value (Bits)

	
	
	
	
	Information
	Padding

	0
	Message type
	
	
	
	

	1
	ARQ parameters
	1
	1
	Compound
	

	2
	ARQ Enable TLV
	1
	1
	1 
	7 bits

	3
	ARQ_WINDOW_SIZE TLV
	1
	1
	16
	0

	4
	ARQ_RETRY_TIMEOUT_Tx
	1
	1
	16
	0

	5
	ARQ_RETRY_TIMEOUT_Rx
	1
	1
	16
	0

	6
	ARQ_BLOCK_LIFETIME
	1
	1
	16
	0

	7
	ARQ_SYNC_LOSS_TIMEOUT
	1
	1
	16
	0

	8
	ARQ_DELIVER_IN_ORDER
	1
	1
	1
	7

	9
	ARQ_RX_PURGE_TIMEOUT
	1
	1
	16
	0

	10
	ARQ_BLOCK_SIZE
	1
	1
	8
	0

	11
	RECEIVER_ARQ_ACK_PROC_TIME
	1
	1
	8
	0

	12
	SS management
	1
	1
	1
	7

	13
	IP Management mode
	1
	1
	1
	7

	13
	IP version
	1
	1
	1
	7

	14
	No. of UL Transport CID
	1
	1
	16
	0

	15
	No. of DL Transport CID
	1
	1
	16
	0

	16
	CS capability
	1
	1
	7
	1

	17
	Max Classification rule
	1
	1
	16
	0

	18
	PHS support
	1
	1
	3
	5

	19
	ROHC support
	1
	1
	1
	7

	20
	ARQ support
	1
	1
	1
	7

	21
	DSx flow control
	1
	1
	8
	0

	22
	MCA flow control
	1
	1
	8
	0

	23
	Multicast polling group CID support
	1
	1
	8
	0

	24
	Maximum MAC data per frame support
	1
	1
	compound
	

	25
	Maximum amount of MAC level data per DL frame
	1
	1
	16
	0

	26
	Maximum amount of MAC level data per UL frame
	1
	1
	16
	0

	27
	Packing support
	1
	1
	1
	7

	28
	MAC Extended rtPS support
	1
	1
	1
	7

	29
	Max no of bursts transmitted concurrently to the MS
	1
	1
	4
	4

	30
	Co-located coexistence capability supported
	1
	1
	4
	4

	31
	H-FDD sleep capabilities
	1
	1
	1
	7

	32
	Extended capability
	1
	1
	3
	5

	33
	Method for allocating IP address for the secondary management connection
	1
	1
	4
	4

	34
	MS HO process timer 
	1
	1
	8
	0

	35
	MS HO Conn Parameter proc time
	1
	1
	8
	0

	36
	MS HO TEK proc time
	1
	1
	8
	0

	37
	HO supported
	1
	1
	7
	1

	38
	HO ready indication
	1
	1
	8
	0

	39
	BS switching timer
	1
	1
	16
	0

	40
	Mobility feature
	1
	1
	3
	5

	41
	Power Saving class
	1
	1
	10
	6

	42
	Sleep mode recovery time
	1
	1
	8
	0

	43
	MS prev IP addr
	1
	1
	192
	0

	44
	Idle mode timeout
	1
	1
	16
	0

	45
	ARQ ack type
	1
	1
	5
	3

	46
	MAC header
	1
	1
	17
	7

	47
	MA periodic ranging timer
	1
	1
	8
	0

	48
	MBS capability
	1
	1
	3
	5

	
	
	
	
	
	

	
	Total
	48 bytes
	48 bytes
	568 bits 
	120 bits


AAI_REG-REQ message contains:

· 1 byte for message type

· 48 bytes for Type

· 48 bytes for Length

· 86 bytes for Value (568 information bits, 120 padding bits)   

Total message size = 1 + 48 + 48 + 86 = 183 bytes = 1464 bits

Total information bits = 568 + 8 = 576 bits

Overhead = 1464 – 576 = 888 bits

III. REG-REQ in ASN1 format

REGREQ DEFINITIONS AUTOMATIC TAGS ::= BEGIN

RegRequest ::= SEQUENCE {


messageType            OCTET STRING (SIZE(1)),


arqEnable              ENUMERATED {arqNotRequested,

                                       arqRequested} OPTIONAL,


arqWindowSize          INTEGER (1..65535) OPTIONAL,


arqTxRetryTimeout      INTEGER (0..65535) OPTIONAL,


arqRxRetryTimeout      INTEGER (0..65535) OPTIONAL,


arqBlockLifetime       INTEGER (0..65535) OPTIONAL,




arqSyncLossTimeout     INTEGER (0..65535) OPTIONAL,


arqDeliverInOrder      ENUMERATED {orderNotPreserved,

                                       orderPreserved} OPTIONAL,


arqRxPurgeTimeout      INTEGER (0..65535) OPTIONAL,


arqBlockSize           BIT STRING {m0(0), -- The minimum block size


                                   m1(1), -- is equal to 2^(M+4).


                                   m2(2), -- The maximum block size


                                   m3(3), -- is equal to 2^(N+4),


                                   n0(4), -- M<=6, N<=6, and M<=N


                                   n1(5),


                                   n2(6),







  n3(7)} (SIZE(8)) OPTIONAL,


arqAckProcessingTime   INTEGER (0..255) OPTIONAL,


ssManagementSupport    ENUMERATED {no2ndMgmtConnection,

                                       with2ndMgmtConnection} OPTIONAL,


ipManagementMode       ENUMERATED {unManagedMode,


                                   ipManagedMode} OPTIONAL,


ipVersion              ENUMERATED {ipV4, ipV6} OPTIONAL,


numOfUlTransportCid    INTEGER (0..65535) OPTIONAL,


numOfDlTransportCid    INTEGER (0..65535) OPTIONAL,


csOptions              BIT STRING {atm(0),


                                   ipCsIpV4(1),


                                   ipCsIpV6(2),


                                   ethernetCs(3),


                                   ethernetCsIpV4(4),


                                   ethernetCsIpV6(5),


                                   gpcs(6),







  packetCsIp(7)} (SIZE(8)) OPTIONAL,


maxClassificationRule  INTEGER (0..65535) OPTIONAL,


phsSupport             BIT STRING {atmPhs(0),


                                   packetPhs(1),


                                   gpcsPhs(2)} (SIZE(3)) OPTIONAL,


rohcSupport            BIT STRING {rohcSupported(0),


                                   rohcNotSupported(1)} (SIZE(2)) OPTIONAL,


arqSupport             BIT STRING {arqSupported(0),


                                   arqNotSupported(1)} (SIZE(2)) OPTIONAL,


dsxFlowControl         INTEGER (0..255) OPTIONAL,


mcaFlowControl         INTEGER (0..255) OPTIONAL,


maxMulticastPollongGrp INTEGER (0..255) OPTIONAL,


maxMacDataPerDlFrame   INTEGER (0..65535) OPTIONAL,


maxMacDataPerUlFrame   INTEGER (0..65535) OPTIONAL,


packingSupport         BIT STRING {packingSupported(0),


                                   packingNotSupported(1)} (SIZE(2)) OPTIONAL,


extendedRtpsSupport    BIT STRING {extRtpsSupported(0),


                                   extRtpsNotSupported(1)} (SIZE(2)) OPTIONAL,


maxNumConrruentBurst   INTEGER (1..16) OPTIONAL,


coexistanceCapability  BIT STRING {pcsBasedMode1(0),


                                   pcsBasedMode2(1),


                                   sleepModeAfterPcs(2),


                                   amcForPcsMode(3)} (SIZE(4)) OPTIONAL,


hfddSleepCapability    BIT STRING {hfddSleepModeSupport(0)} (SIZE(1)) OPTIONAL,


extendedCapability     BIT STRING {arqMap(0),


                                   bsControlledHo(1),


                                   grpParameterChange(2)} (SIZE(3)) OPTIONAL,


ipAddrAllocationMethod BIT STRING {dhcp(0),


                                   mobileIpv4(1),


                                   dhcpV6(2),


                                   ipV6StatelessAddr(3)} (SIZE(4)) OPTIONAL,


hoProcOptMsTimer       INTEGER (0..255) OPTIONAL,


msHoProcessTime        INTEGER (0..255) OPTIONAL,


msHoTekProcessMsTime   INTEGER (0..255) OPTIONAL,


handoverSupport        BIT STRING {mdhoFbssho(0),


                                   mdhoDlRfCombining(1),


                                   mdhoDlSoftCombiningSingleMap(2),


                                   mdhoDlRfCombiningMultipleMap(3),


                                   mdhoUlMultiTransmission(4),


                                   seamlessHo(5),


                                   additionalActionTime(6)} (SIZE(7)) OPTIONAL,


hoReadyTimer           INTEGER (0..255) OPTIONAL,


intraFaHandoverTimer   INTEGER (0..15) OPTIONAL,


interFaHandoverTimer   INTEGER (0..15) OPTIONAL,


intraFftHandoverTimer  INTEGER (0..15) OPTIONAL,


mobilitySupport        BIT STRING {arqMap(0),


                                   bsControlledHo(1),


                                   grpParameterChange(2)} (SIZE(3)) OPTIONAL,


psClassSupported       BIT STRING {psClassType1Supported(0),


                                   psClassType2Supported(1),


                                   psClassType3Supported(2)} (SIZE(3)) OPTIONAL,


totalPsInstances       INTEGER (0..31) OPTIONAL,


sleepModeRecoveryTime  INTEGER (0..255) OPTIONAL,


prevMsIpAddr           OCTET STRING (SIZE(24)),


idleModeTimeout        INTEGER (0..65535) OPTIONAL,


acqAckType             BIT STRING {slectiveAckEntry(0),


                                   cumulativeAckEntry(1),


                                   slecAndCumuAckEntry(2),


                                   seqBlockAckEntry(3)} (SIZE(4)) OPTIONAL,


macHeaderSupport       BIT STRING {brUlTxPowerReport(0),


                                   brCinrReport(1),


                                   cqichAllocationReport(2),


                                   brUlSleepControl(3),


                                   snReport(4),


                                   feedbackReport(5),


                                   sduSnExtHeaderAndPara(6),







  sduSnExtHeader(7),







  dlSleepControl(8),







  feedbackRequest(9),







  mimoModeFeedback(10),







  ulTxPowerReport(11),







  miniFeedback(12),







  snRequest(13)} (SIZE(14)) OPTIONAL,


sduSnTxPeriod          INTEGER (0..7) OPTIONAL,


msPeriodRngTimer       INTEGER (0..255) OPTIONAL,


mbsCapability          BIT STRING {inServingBsOnly(0),


                                   macroDiversity(1),


                                   nonMacroDiversity(2)} (SIZE(3)) OPTIONAL}

END
TOTAL LENGTH: = 626 bits

· Overhead (Control bit map) = 50 bits

· Information = 576 bits

IV. Macros
ASN.1 compiler can generate Macros to help accessing each field in the ASN.1 message. The following lists an example of ASN.1 macros. 
/* allocates memory for RegRequest_PDU */

#define oss_RegRequest_new_pdu(world) \

    (RegRequest *)ossGetInitializedMemory(world, sizeof(RegRequest))

/* gets "messageType" field value */

#define oss_RegRequest_messageType_get(inp) \

    (inp)->messageType

/* sets "messageType" field value */

#define oss_RegRequest_messageType_set(outp, messageType_) \

    (outp)->messageType = (messageType_)

/* Macros for "messageType" field operate with '_OctStr' type; you may use

 * macros after this type declaration to create its values */

/* gets "arqEnable" field value */

#define oss_RegRequest_arqEnable_get(inp) \

    (inp)->arqEnable

/* sets "arqEnable" field value */

#define oss_RegRequest_arqEnable_set(outp, arqEnable_) \

    { \


(outp)->bit_mask[arqEnable_present_byte] |= arqEnable_present; \


(outp)->arqEnable = (arqEnable_); \

    }

/* checks if "arqEnable" field value is present */

#define oss_RegRequest_arqEnable_is_present(inp) \

    ((inp)->bit_mask[arqEnable_present_byte] & arqEnable_present)
V. Conclusion
AAI_REG-REQ message encoded in TLV requires 183 bytes (1464 bits)

AAI_REG-REQ message encoded in ASN.1 requires 626 bites 

ASN.1 can save 838 bits. The saving comes from:

· TLV needs 1 byte for Type, and 1 bytes for Length. There are 48 TLVs that equals to 96 bytes. ASN1 uses a control bit map to indicate the presence of each parameter. So, it only needs 50 bits.

· ASN1 uses unaligned PER encoding, so no padding bits are needed

838 bits (ASN.1 saving) = 8 * 96 (type and length) + 120 (padding) – 50 (control bits)
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