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1. Discussion

In 25.322, in many places, the inequality symbols “<”, “(” “(”, “>”  are used with respect to a finite number space {0, 1, 2, …, N}, where N represents the maximum sequence number. The meaning of these inequality symbols do not correspond to the meaning, which they have in the infinite number space of the natural numbers, though the reader usually associates this meaning with the inequalities. 

In addition, in some cases, the symbols are used in the sense of an infinite number space, e.g. in case of the expression. VT(DAT) ( MaxDAT. Hence, the notation is ambiguous, though for the expert it is possible to derive the correct meaning from the context.
1.1 Intervals with two limits
E.g. in 10.1 intervals are used in the context of a finite numbers space with the same notation as if the number space were infinite:
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Problem: If VT(A) =4095, and VT(S)=5, it is not clear, what the expression 

VT(A)("Sequence Number"( VT(S)-1

means, since in the context of an unlimited number space, VT(A) would be bigger than VT(S)-1. Actually meant by the expression is, that “Sequence Number” lies “between” VT(A) and VT(S)-1, i.e. the condition is fulfilled if “Sequence Number” is 4095, 0, 1, 2, 3, 4, or 5.

This is (according to GSM 04.60 v8.5.0.) correctly expressed e.g. by 

[“Sequence Number” – VT(A) ]mod (SNmax+1) < [VT(S)-VT(A)]mod (SNmax+1) 

A clarification can be achieved by using terminology already adopted in GPRS specs (GSM 04.60 v8.5.0):

SNS: size of the sequence number space, i.e. SNmax+1:

[A ( x  < B ]mod SNS   (   [x - A] mod SNS   < [B - A] mod SNS
1.2 Intervals with one limit only
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In a finite number space, it is not at all clear, what 

SN
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VT(MS)

means. Most probably the correct meaning is given by the interpretation that 

“SN is a follower of VT(MS), and the distance between SN and VT(MS) is smaller than (SNmax/2(“, see also the following figure. 

If this is the correct understanding, the expression would be correctly formulated as follows:

[VT(MS)+  (SNmax/2( ]mod (SNmax+1) > SN
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VT(MS)

As a short notation [SN
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VT(MS)]mod SNmax+1 should be used. 

Apart from that, 

VT(MS) = VT(A) + VT(WS)

should be formulated as a modulo addition, i.e. 

VT(MS) =[VT(A) + VT(WS)]mod (SNmax+1)
An alternative would be a separate symbol: VT(MS) = VT(A) ( VT(WS), which simplifies editing.

As a consequence of the above definition, it is for odd numbers SNmax (only those are used in the specification):

[x ( (SNmax/2( > x ]mod SNmax+1
and [x ( (SNmax/2( (1 < x]mod SNmax+1 .

2. Conclusion/Propsal

It is proposed to use the notation of GSM 04.60 

[ A ( x  < B ]mod SNS   :(   [x - A] mod SNS   < [B - A] mod SNS
to express intervals with two boundaries in the context of a limited number space. 

For intervals with only one boundary (e.g. SN
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VT(MS) ), an interpretation of the meaning of the notation is given, and if this interpretation is correct, it is proposed to clarify it accordingly, i.e.
[ A  ( x  ]mod SNS  :(  [A ( x  < A( (SNS/2(  ]mod SNS   

where ( means addition mod SNS
where SNS is then size of the sequence number space, i.e. SNS=SNmax+1.

A draft CR is attached to the Zip-file.

10.1	Erroneous Sequence Number


A STATUS PDU or Piggybacked STATUS PDU including "erroneous Sequence Number" is a STATUS PDU or Piggybacked STATUS PDU that contains:


-	a LIST, BITMAP or RLIST SUFI in which the "Sequence Number" of at least one PDU that is negatively acknowledged is outside the interval VT(A)("Sequence Number"( VT(S)-1; or


-	an ACK SUFI in which "LSN" is outside the interval VT(A)("LSN"( VT(S).





Example:  In 9.4 it is stated for VT(S)





d)	VT(MS) - Maximum Send state variable.


This state variable contains the SN of the first PDU that can be rejected by the peer Receiver, VT(MS) = VT(A) + VT(WS). This value represents the upper edge of the transmit window. The transmitter shall not transmit PDUs with SN� EMBED Equation.3  ���VT(MS) unless VT(S) ( VT(MS). In that case, the PDU with SN = VT(S) - 1 can also be transmitted. VT(MS) shall be updated when VT(A) or VT(WS) is updated.
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Interpretation of the inequalities x ( A and x < A for a finite number space for odd numbers SNmax .
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