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Discussion
1 Introduction

The Trace IEs were completed in both S1AP and X2AP towards the end of Release 8, and particularly in RAN3#63. During this meeting, a CR was approved that provided logical-level alignment of the trace parameters with those in SA5 specifications and particularly 32.422.

In the case of the Interfaces to Trace IE, the agreed coding is very similar to that provided in 32.422 but unfortunately it is precisely the opposite in terms of bit position. Specifically, below the coding used in 32.422 is shown:

	eNB

	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1

	Spare
	Uu
	X2
	S1-MME


With a note stating 

If a bit is set to 1, the interface should be traced in the given Network Element.

If a bit is set to 0, that interface should not be traced in the given Network Element. 

Now considering for example S1AP (the same applies for X2AP), the Trace Activation IE is given in Appendix 1. It can be seen that the semantics refer to “first bit”, etc. Then section 9.2.0 states
When specifying information elements which are to be represented by bitstrings, if not otherwise specifically stated in the semantics description of the concerned IE or elsewhere, the following principle applies with regards to the ordering of bits:

-
The first bit (leftmost bit) contains the most significant bit (MSB);

-
The last bit (rightmost bit) contains the least significant bit (LSB);

-
When importing bitstrings from other specifications, the first bit of the bitstring contains the first bit of the concerned information;
Hence it can be concluded that in RAN3 specifications, the S1-MME bit (say) would correspond to the MSB of the bitstring.
The problem is further compounded by the fact that core network specifications reuse directly 32.422. For example, 29.274 provides a detailed bit level definition of the Trace Information used in messages such as FORWARD RELOCATION REQUEST. However, when referring to the List of Interfaces (contained in Trace Information), it states

Triggering Events, List of NE Types, Session Trace Depth and List of Interfaces are specified in 3GPP TS 32.422 [18]

And also
The most significant bit of an octet in a GTP message is bit 8.
Looking at the above table, it is clear that the S1-MME bit would correspond to the LSB over S10, i.e., the bitmap representation is exactly the opposite of S1 and X2. In fact, generally speaking, in the representations shown in the 32.422 table, bit 1 would normally be considered to be the LSB (i.e. there is a difference between “bit 1” in a table, and “the first bit” terminology of S1AP).
2 Is there a problem?
It is clear that the trace functionality in the RAN will not work if different network elements (e.g. MME, eNB) implicitly interpret the bitmap in different ways. For example, if an MME simply moved the bitmap received over S10 towards an eNB over S1 (following an inter-MME HO), the eNB would map the relevant bits to the “spare” section of the bitmap, and hence take no action. In this case, the MME must do a mapping of the logical information received into the S1AP format (as given in 36.413 semantics).
It can be argued that S1AP is an independent protocol, and that, apart from transparent containers, the specific coding of S1AP IEs should be defined in the S1AP specification – which is the case here.
However other aspects should also be considered:

· It is likely that the intention of the initial coding was to reflect 32.422, but insufficient checking was done at the time. This intention can be seen in the other IEs within Trace Activation. In fact the E-UTRAN Trace ID IE was assumed to be transparent i.e. requiring no interpretation at S1AP level, but it was later argued that such lack of definition could cause a problem when the eNB needed to decode the PLMN ID (which could be coded in different ways).
· The close similarity between the coding in the two specifications can potentially cause problems (it is not immediately clear that the coding is different). This is particularly true when considering that the equivalent Iu signalling uses enumeration, and hence it would be expected that the only reason to depart from that practice in S1AP would be to align with general handling in other interfaces.

· The potential for an error is increased by the fact that the semantics for several other trace IEs in S1AP refer to 32.422 (as does e.g. 29.274).
In summary, although from a strict, formal point of view it can be said that the problem does not exist, from a real world perspective, it may be good to avoid future misinterpretations resulting in IOT problems (even if these are easy to fix).

3 Conclusion and possible solutions

RAN3 is requested to confirm the considerations in this contribution. RAN3 is also requested to consider the potential solutions below, and thereby decide the way forward.
1. Do nothing and simply note the issue for information (i.e. make a note in the official meeting report that it is understood that the coding is extremely similar, but interpretation is not ambiguous from within each specification).
2. Introduce a note in 36.413 (e.g. add a note to semantics “Note: bit order differs from that defined in 32.422”). In this case, the affected releases need to be agreed.
3. As #2 above, and also notify SA5 of RAN3 decision (highlighting that the trace specifications IEs are not transparent across network interfaces, and coding is therefore specific to each protocol).
4. Inform SA5 of the issue, and request SA5 to make any changes that they consider appropriate in their stage 2 specifications in order to minimize possibility of IOT problems (e.g. note in their trace specifications that trace IEs are not transparent across network interfaces, and coding is therefore specific to each protocol). A change in RAN3 specification may be triggered by a response from SA5, if needed. 

5. Change 36.413 in non-backward compatible way, by modifying the semantics to reflect the order based on 32.422
6. Change 36.413 in a backward compatible manner e.g. by introducing a new IE (such as a list of enumerations). If present, such IE would be used by the receiver and the existing Interfaces to Trace IE would be ignored.
The proponents’ view is that option #5 is undesirable since it would be a very late, non-backward compatible change (IE exists since release 8). Similarly, option #6 would not solve the problem in earlier releases or implementations, and seems to be an excessively complex, ASN-impacting solution given the nature of the problem. 
Option #4 does not seem reasonable since RAN3 would be asking for a stage 2 change, because the implementation in stage 3 differs from stage 2. 
Thus, options #1, #2 and #3 are the most appropriate to consider further i.e.: 
· RAN3 should consider the issue and decide on the most appropriate action (minute the problem (#1), provide a note (#2), or provide a note and inform SA5 (#3))
4 Appendix: Trace Activation IE in S1AP

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

	E-UTRAN Trace ID
	M
	
	OCTET STRING (8)
	The E-UTRAN Trace ID IE is composed of the following: Trace Reference defined in TS 32.422 [10] (leftmost 6 octets, with PLMN information coded as in 9.2.3.8), and

Trace Recording Session Reference defined in TS 32.422 [10] (last 2 octets)
	
	

	Interfaces To Trace
	M
	
	BIT STRING (8)
	Each position in the bitmap represents a eNB interface:

first bit =S1-MME, second bit =X2, third bit =Uu:

other bits reserved for future use. Value ‘1’ indicates ‘should be traced’. Value ‘0’ indicates ‘should not be traced’.
	
	

	Trace depth
	M
	
	ENUMERATED(

minimum, medium, maximum, MinimumWithoutVendorSpecificExtension,

MediumWithoutVendorSpecificExtension,

MaximumWithoutVendorSpecificExtension, …)
	Defined in TS 32.422 [10]
	
	

	Trace Collection Entity IP Address
	M
	
	Transport Layer Address 9.2.2.1
	Defined in TS 32.422 [10]
	
	

	MDT Configuration
	O
	
	9.2.1.81
	
	YES
	ignore




























































































































































































