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1. Introduction
In RAN3#83 CR 1151r6 vs. 36.413 was agreed. The CR introduced the support for load reporting between LTE and eHRPD. Among others a new eHRPD Sector ID IE was introduced. The IE is defined as OCTET STRING (without length definition) and includes the 128-bit long eHRPD Sector ID defined in the 3GPP2 C.S0024-B [2].

The peculiar usage in our specification of OCTET STRINGs with undefined length to refer to external IE definitions might lead (and has already led) to interoperability issues.

This paper describes in details what such interoperability issue consists in and proposes a solution for the eHRPD Sector ID IE.

2. Discussion
2.1
ASN.1 Packed Encoding Rules and IE with variable length
RAN3 specifications such as TS 36.413 use the ANS.1 Packed Encoding Rules (PER) [3] to encode messages and information elements in them to be exchanged among nodes. 

One of the main differences between PER and Basic Encoding Rules (BER) [4] is that, while “BER uses a form of encoding commonly known as Tag-Length-Value […] The PER specialise the encoding based on the data type to generate much more compact representations.” [5].

More in detail: “PER only generates tags when they are needed to prevent ambiguity […] this only occurs when ASN.1's version of union is used (CHOICE). PER also only generates lengths when the size of an object can vary” [5].

What does this mean? As far as it concerns RAN3 specifications, this means that IEs defined with a fixed length, will not encode the length field in the message sent to over the interface (since it is assumed that both sender and receiver already know the IE size), while the length field needs to be included for IEs for whom the size in not defined.
An example of TS 36.413 IE for which the length field is not encoded is:

9.2.2.3
Tunnel Information
The Tunnel Information IE indicates the transport layer address and UDP port number.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Transport Layer Address
	M
	
	9.2.2.1
	HeNB’s Transport Layer Address.

	UDP Port Numbers
	O
	
	OCTET STRING (2)
	UDP Port Numbers if NAT/NAPT is deployed in the BBF access network.


The UDP Port Numbers IE will be encoded according to PER as:

	OCTET

1
	OCTET

2


On the contrary, the following:

9.2.3.5
NAS-PDU

This information element contains an EPC – UE or UE – EPC message that is transferred without interpretation in the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NAS-PDU
	M
	
	OCTET STRING
	


The NAS-PDU IE will be encoded according PER as:

	Length

field
	OCTET

1
	OCTET

2
	…
	OCTET

N


2.2 
Usage of OCTET STRINGs in RAN3 specifications
In RAN3 it has been agreed to use OCTET STRING as ‘placeholder’ for IEs that need to be used in certain specifications but that are defined in other specifications. This place holder can however work in two ways: 

· Option 1: It may contain the encoding of the externally defined IE, or

· Option 2: It may be replaced by the encoding of the externally defined IE.
 2.2.1 
Option 1: Example of OCTET STRING containing an external IE 
An example from TS 36.414 is:

9.2.3.24
RIM Information

This IE contains the RIM Information (e.g., NACC information) i.e., the BSSGP RIM PDU from the RIM application part contained in the eNB, or the BSSGP RIM PDU to be forwarded to the RIM application part in the eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RIM Information
	
	
	
	

	>RIM Information
	M
	
	OCTET STRING
	Contains the BSSGP RIM PDU as defined in TS 48.018 [18].


The RIM Information IE is an OCTET STRING containing the BSSGP RIM PDU IE actually defined in TS 48.018.

Notice that since we do not know a priori the length of the IE defined in TS 48.018, an OCTET STRING with undefined length needs to be used. From the semantics description above it can be understood that the IE is encoded as:
	Length

Field


	OCTET

#1 of BSSGP RIM PDU
	OCTET

#2 of BSSGP RIM PDU 
	…
	OCTET

#N of BSSGP RIM PDU


2.2.2 
Option 2: Example of OCTET STRING replaced an external IE 
An example of OCTET STRING being replaced by an externally defined IE is:

9.2.3.30
NAS Security Parameters from E-UTRAN

The purpose of the NAS Security Parameters from E-UTRAN IE is to provide security related parameters for I-RAT handovers from E-UTRAN via the eNB to the UE.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NAS Security Parameters from E-UTRAN
	M
	
	OCTET STRING
	Coded as the value part of NAS security parameters from E-UTRA IE defined in TS 24.301 [24].


Notice how here the semantics description tells us that the NAS Security Parameters from E-UTRAN IE is replaced by the NAS security parameters from E-UTRAN IE of TS 24.301. Therefore the IE will be encoded without length field:
	OCTET

#1 of IE in TS 24.301
	OCTET

#2 of IE in TS 24.301
	…
	OCTET

#N of IE in TS 24.301


Consequently, we observe
Observation 1: the inclusion of the length field of an OCTET STRING without defined size depends on whether (1) the OCTET STRING includes the encoding of an external IE or (2) the OCTET STRING encoding is actually replaced by the encoding of an external IE.
Because of Observation 1 above, in TS 36.413 in order to understand whether the length field is included or not in the final encoding of an IE we need to rely on the IE’s Semantics Description.

Notice however, this ambiguity does not apply to OCTET STRINGs with defined size, because in that case the length field is never included.
3. Proposal for eHRPD Sector ID IE
In [1], the eHRPD Sector ID (i.e., a 128-bit long IPv6 address) has been defined as OCTET STRING with undefined size. This could lead to the ambiguity described in Section 2.2 above.

However, being the eHRPD Sector ID an IPv6 address will always have the same size (128-bit) and can be considered fairly future proof anyway.

Therefore, in order to prevent interoperability issues we propose:
Proposal 1: to change the definition of eHRPD Sector ID IE from OCTET STRING to OCTET STRING (SIZE(16)) [6].
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