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1. Overall Description:

TS 36.331 version 10.4.0 defines the following for the modification period of System Information in subclause 5.2.1.3 (note that the latest Rel-8, version 8.16.0, contains the same requirements):

Change of system information (other than for ETWS and CMAS) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information.
In turn, m is defined by the modificationPeriodCoeff * DefaultPagingCycle (see following extract from the modification Period Coeff field description):

modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8 and n16 corresponds to value 16.
Since the modificationPeriodCoeff can take the values 2, 4, 8, 16, and the defaultPagingCycle can take the values 32, 64, 128 or 256 radio frames, then the parameter m can take as maximum values the values  (…), 2048, 4096 radio frames.
While working out the formula:

“The modification period boundaries are defined by SFN values for which SFN mod m = 0,  (…)”, this gives the following, where the green highlights represent the start of a new modification period (see annex A at the end of this document for actual values):
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Note:          represents SFN values for which SFN mod m = 0.


This shows that:

- For the values m up to and including 1024, the modification period is equal to m.
- For values m=2048 or m=4096, the modification period is equal to 1024.

Therefore, for m=2048 or m=4096, the end of the sentence underlined below is incorrect:

“The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period.”
In addition, m=2048 or m=4096 also invalidate the following text:
“Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle”.

2. Solutions:

There are two (exclusive) general ways to solve this (actually reflecting to three different solutions):
A. Make the requirements valid for all values of m.
This means that the sentences reflecting that m is equal to the modification period would be deleted in the specification (“(…) where m is the number of radio frames comprising the modification period”. (This solution is alternative A-1).
The UE receiving m=2048 or m=4096 would use the defaultPagingCycle as requested.

Note: As a consequence the number of possible paging cycles within the modification period would not be equal to the modificationPeriodCoeff, if m=2-48 or m=4096.
Note that an alternative in deleting the sentence “where m is the number of radio frames comprising the modification period” would be to replace it by “where the modification period is the number of radio frames equal to min (1024, m).”. (alternative A-2).
B. Consider that combinations leading to m=2048 or m=4096 are not sent by the network at the first place.
Due to the fact that the values m=2048 or m=4096 invalidate the statements from the specification described above, then a note or normative sentence could be added in the specification reflecting that the E-UTRAN should not send a combination of defaultPagingCycle and modificationPeriodCoeff parameters leading to m=2048 or m=4096.

Research In Motion does not have a strong preference either way, but is willing to volunteer to submit the CR once RAN2 has provided a preference on this.

Annex A- SFN values for which SFN mod m = 0:
Note:
N mod m is defined as the positive value ‘r’ that satisfies:
N = k.m + r
Where k is a positive integer.
	(…)
	m=256
	m=512
	m=1024
	m=2048
	m=4096

	 
	 
	 
	 
	 
	 

	 
	0mod256=0
	0mod512=0
	0mod1024=0
	0mod2048=0
	0mod4096=0

	 
	1mod256=1
	1mod512=1
	1mod1024=1
	1mod2048=1
	1mod4096=1

	 
	… (increasing values)
	… (increasing values)
	2mod1024=2
	… (increasing values)
	… (increasing values)

	 
	255mod256=255
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	256mod256=0
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	257mod256=1
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	511mod256=255
	511mod512=511
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	512mod256=0
	512mod512=0
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	513mod256=1
	513mod512=1
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	767mod256=255
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	768mod256=0
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	769mod256=1
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)
	… (increasing values)

	 
	1023mod256=255
	1023mod256=511
	1023mod2048=1023
	1023mod2048=1023
	1023mod4096=1023
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Note:          represents SFN values for which SFN mod m = 0.



