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Compression of Individual Priorities in Channel Release
1. Introduction

The compression of individual priorities has been proposed as a way of reducing the amount of information to be sent when sending individual priorities. This paper addresses three issues:


i) restrictions on the use of compression in certain circumstances.

ii) the need for compression

iii) a comparison of compression methods
2. Redirection in Channel Release

The inclusion of the "Cell Selection Indicator after release of all TCH and SDCCH" IE in the Channel Release message indicates that a mobile shall (45.008) "as quickly as possible camp on an indicated GSM, UTRAN or E-UTRAN cell that has been identified by the CHANNEL RELEASE message." Note that this is a general requirement for the CHANNEL RELEASE message – there is no specific time value within which cell change is required.
Cell change would be delayed if the mobile were required to acquire system information in the serving cell, compared with the case where no system information acquisition is required. This would be required if either "default" priorities were used in the Individual priorities IE, or the Individual Priorities used references to the broadcast NCL to reduce the amount of signalling required.

However, it is expected that such an occurrence (whereby SI acquisition is required before a cell selection) would be low, limited to those cases where the mobile had arrived in a cell by means of handover.
There are two options:


1. Prohibit SI references in the Individual Priorities if the CSIRTSI is included in the Channel Release


2. Allow SI references and accept that in the specific case where the mobile had not received the SI in the serving cell, such cell selection will be delayed

It should be noted that:


- if acquisition of system information is required, any benefits of compression would be far outweighed by the delay incurred by SI acquisition; however,

- a potential benefit of solution #2 is simplification on the network side, since it can encode the CSIRTSI and Individual Priorities IEs independently of each other.

Guidance was requested from GERAN WG1 on the acceptability of permitting the network to require the mobile to acquire system information in the serving cell, before performing cell selection in the case the CSIRTSI IE is included in the Channel Release. The conclusion was a working assumption that if the CSIRTSI IE is included, the mobile should not be expected to acquire SI in the serving cell; however, discussion was limited.

3. The need for compression

As shown by the example scenarios presented in [3], realistic scenarios exist whereby, without compression, the Channel Release message would require segmentation.  While such segmentation is accommodated by the specifications, this is not considered to have been widely tested, since it is very unusual for such segmentation to be required (a notable exception being VGCS).

Such segmentation would require additional transmissions by the mobile station and would delay the return to idle mode.

While such segmentation infrequently might have a limited impact on service, battery life, etc., it is not clear to the sourcing companies that a reasonable network implementation using Individual Priorities can avoid transmitting them in every Channel Release message:

· Since Individual Priorities can be set by the [GE]RAN (e.g. for load-balancing and/or based on local deployment, neighbour cells, etc.), the CN must always provide the RSFP/SPID to the BSS / RNC whenever possible.

· Since a BSS / RNC cannot realistically keep track of all idle mode mobiles, including whether or not they have received Individual Priorities and, if so, what they were and on what RSFP/SPID they were based (bearing in mind that they might have been transmitted by a different BSS, and/or the RSFP/SPID might have changed), the BSS must (in practice) determine Individual Priorities and transmit these to the mobile in every Channel Release message.

There therefore appears to be a significant risk that the Channel Release message will always contain Individual Priorities, and therefore that the benefits of the possibility of compression are significant.

4. Comparison of compression methods
Two alternative compression methods are compared here: that proposed in [1] (reference to common priorities) and that in [2] (reference to frequency index).

In common to both is the possibility to explicitly refer to a frequency (i.e. not referencing information in the BCCH SI).

The key differences in efficiency arise from the following:


- in [1], explicit reference to a frequency is required if:



- a frequency is not listed in the BCCH SI



- a frequency is listed in the BCCH SI but has no common priority



- a frequency (f1) is listed in the BCCH SI, is assigned a common priority shared with another frequency (f2), and the individual priorities of f1 and f2 are different (including the case where f1 or f2 has *no* individual priority).


- in [2], explicit reference to a frequency is required if:


- a frequency is not listed in the BCCH SI

It should be noted that to permit reselection from the serving cell to a particular frequency, that frequency must be listed in the BCCH SI (in order to provide reselection thresholds, etc.).

Considering the three scenarios listed in [3], the total length of the Individual Priorities IE in Octets is shown in the table below:

	Scenario
	N/NSN [1]
	 RIM/ALU [2]
	Legacy (uncompressed)

	1
	9
	9
	12  (note 1) / 18 (note 2)

	2
	13
	10 (note 3) / 12 (note 4)
	22

	3
	11
	10 (note 3) / 12  (note 4)
	19

	1. Using default E-UTRAN priority

2. Not using any default priority

3. Added frequency is listed in the broadcast NCL

4. Added frequency is not listed in the broadcast NCL


It should be noted that, considering the Channel Release message, if the CSIRTSI is not present, there are 16 or 17 octets available in the Channel Release message, after including all mandatory IEs and (optionally) one or other of the GPRS Resumption or Enhanced DTM CS Release IEs. (Most of the other optional IEs relate to VGCS and are so large that segmentation is almost inevitable if they are included).

If the CSIRTSI is present, there are at most (assuming GSM target cell) 11 or 12 octets remaining for the Individual Priorities IE.
Considering the majority of cases, it is expected that all frequencies for which individual priorities are provided will be listed in the BCCH SI (indeed, the scenario descriptions in [3] suggest this would be the case), it can be seen that the proposal in [2] is consistently more efficient than that in [1]. Even when this is not the case, the efficiency is very similar.
It is obvious that it is the need to explicitly refer to frequencies that can result in a significant increase in IE size and hence in message segmentation (even if compression is used for the remaining frequencies). Hence, it is clear that the mechanism which avoids to the greatest extent the need for such explicit referencing should be preferred.

Proposal: It is proposed to adopt the CSN.1 coding described in [2] as a more efficient encoding option.
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