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Priority-based reselection in 44.018 and 45.008
1. Introduction

Priority-based reselection was introduced in Release 8, and procedural definitions are split between 45.008 (sub-clause 6.6.6) and 44.018 (sub-clause 3.2.3 and sub-clauses thereof).

This paper highlights some inconsistencies and possible causes for misinterpretation of these sub-clauses, and suggests some possible improvements.

2. Use of "valid" to describe one or more priorities

The concept of "valid" priorities (or set of priorities) is used in multiple places, inconsistently and sometimes in a circular manner.  For example, 44.018, 3.2.3.1: "A mobile station shall consider the latest received common priorities as valid if the mobile does not have any valid individual priorities."
The next two paragraphs then refer to "the network shall ensure, considering the set of common or individual priorities valid at any given time, that ..." – however, these paragraphs then go on to invalidate some or all of these priorities, leading to potentially circular definitions. It is also generally preferable that the determination of which (if any) priorities are valid be deterministic and specified from a mobile station point of view (rather than from the network's viewpoint).
The subsequent text "The mobile station shall consider priorities violating these rules [equal priorities for 2 different RATs] as invalid, except the GERAN priority" suggests that it is possible to have a valid "set" of priorities, comprising a single (GERAN) priority that is valid and some other (invalid) priorities. It is not clear that this takes precedence over the statement above ("A mobile station shall consider the latest received common priorities as valid"). 
Again, a similar issue arises with "The mobile station shall consider priorities violating these rules [equal priorities for E-UTRAN layer without Q threshold and E-UTRAN layer with Q threshold] as invalid.".  It is not clear how this is to be considered in conjunction with the preceding rules.
In general, having multiple statements of the form "The mobile shall consider priorities as valid/invalid if ..." (or equivalent) may lead to confusion and/or differing implementations, unless it is made clear in which order such statements are to be processed or (preferably) all such statements are combined into a single test for validity.
In the context of individual priorities, "valid" is also used (see 3.2.3.3) to specify when the MS shall delete individual priorities ("Individual priorities shall be considered valid by the mobile station until either:..."). This may lead to "deleting" and "considering invalid" being considered equivalent; however, this is not the case, since an MS should not delete priorities simply because they are "invalid" (as defined in 3.2.3.1), since priorities which are invalid according to GERAN rules may be valid in another RAT.
Finally, in sub-clause 3.2.3.3, "valid" is used in the context of inheriting individual priorities that were received in another RAT (e.g. "At inter-RAT cell reselection from UTRAN or E-UTRAN to GERAN, the MS shall inherit valid individual priority information from the source RAT.").  It is understood that 'valid' in this context refers to information for which the corresponding timer has not expired (T322 in UTRA, T320 in E-UTRA). However, it is believed that such distinction is not necessary, since behaviour on expiry of both timers is to "discard" (E-UTRA, see 3GPP TS 36.331 sub-clause 5.3.8.4) or "clear" (UTRA, see 3GPP TS 25.331 sub-clause 8.3.3.7) the stored information. (Incidentally, it should be noted that individual priorities which were considered valid in the old RAT does not imply that they are necessarily valid in GERAN, and vice versa).
45.008 refers to "valid" priorities by referencing 44.018 as follows: "The rules regarding which set of priorities is valid at any given time are defined in 3GPP TS 44.018." It is believed that this principle should be maintained.

In order to improve the clarity of 44.018 in respect of the use of 'valid' to describe priorities, it is therefore proposed:


- To use 'valid' only in respect of a set of priorities


- To specify in 44.018 such that it is possible to determine which (if any) single set of priorities is valid at a given time


- To remove all conditions from 45.008 which "invalidate" an entire set of priorities (this does not prevent 45.008 from specifying when a set of valid priorities cannot be used)


- To not refer to 'validity' of priorities anywhere in 3.2.3.2 (Common priorities) and 3.2.3.3 (Individual priorities) except with reference to a complete set of priorities and only where there are specific rules for individual or common priorities; these sub-clauses should primarily describe how and when priorities can be obtained and (in the case of individual priorities) shall be deleted.
3. Considering only the GERAN priority as valid
One abnormal case in 44.018 (sub-clause 3.2.3.1) specifies that the mobile station shall, subsequently, consider only the GERAN priority as valid: "The mobile station shall consider priorities violating these rules [equal priorities for 2 different RATs] as invalid, except the GERAN priority".

Having a set of priorities consisting of only a GERAN priority normally implies that the mobile station is prohibited from performing inter-RAT reselection.  However, depending on other conditions (currently specified in 45.008), the result may, instead, be i) that priority-based reselection is not applicable (in which case the MS may perform inter-RAT reselection to UTRAN using legacy procedures) or ii) that the GSM priority is considered the lowest of all possible priorities.
In any case, there is a further abnormal case added in Rel-9 (also in sub-clause 3.2.3.1), related to E-UTRAN thresholds, which can occur at the same time as the one quoted above, which results in the entire set of priorities being considered invalid.
The combined result is that these rules lead to an indeterminate outcome depending on a) which of the rules is processed first (since after one abnormal case is tested and found positive, the other will – as a necessary result of the specified subsequent behaviour – no longer apply), and b) other conditions (see 45.008).  In particular, in the case of individual priorities, invalidating the entire set may lead to common priorities being considered instead (as per the existing text "A mobile station shall consider the latest received common priorities as valid if the mobile does not have any valid individual priorities", emphasis added); whereas invalidating all except the GERAN priority (from a set of individual priorities) to be valid will result in the mobile station using only that (GERAN) priority.
It is therefore proposed to remove the possible outcome that the GERAN priority (uniquely) remains valid and instead, in the corresponding abnormal case, to invalidate the entire set of priorities.

Although this would imply a functional change to Rel-8 specifications, it is considered reasonable since i) this is an abnormal case and not expected to be exploited by operators deliberately, and ii) it significantly simplifies abnormal case handling and avoids the possibility of differing (but compliant) implementations.
4. The requirement to provide GSM priority and threshold

There are various conditions related to the provision of the priority and threshold applicable to the serving cell. These are specified in 45.008: sub-clause 6.6.6 specifies that the NW must include "priority information" but does not give a clear, normative, definition of what comprises the minimum set of "priority information", nor does it describe completely what are the procedures for the mobile station if some or all is missing; only the case where GSM priority is missing from 'dedicated' i.e. individual
 priorities is handled).

It should be noted that:


- It is possible to omit the GSM priority information (GSM Priority Parameters IE, see e.g. Packet Measurement Order, 44.060 sub-clause 11.2.9b) when signalling common priorities in GERAN


- It is impossible to omit the GSM priority level when signalling individual priorities within GERAN (see 44.060 sub-clause 12.50 and 44.018 sub-clause 10.5.2.75).


- Nevertheless, it is possible that individual priorities received in another RAT (and which may be considered 'valid' in that RAT) may omit a GSM priority.


Note: This suggests that the mobility to GERAN was under network direction.

Omitting the GSM priority from a set of common priorities is clearly a mis-configuration of the serving cell; as such, it is proposed that in such a case, the entire set of common priorities be considered invalid. However, there are scenarios where it is feasible that a mobile in GSM has a set of individual priorities which do not include a GSM priority; as such, it is felt that this case should be handled according to the existing text in 45.008.
It is therefore proposed that:


- the omission of a GERAN priority from common priorities should make the entire set invalid and hence should be captured in 44.018.


- the omission of a GERAN priority from individual priorities should not render the entire set invalid; this case should be handled in 45.008, as today.
The THRESH_GSM_low parameter is not a part of the priority information, hence does not affect the validity of a set of priorities; rather, the procedure when it is absent should be captured explicitly (in normative text) in 45.008.

5. Conclusion

In summary, it is proposed:

1. To use 'valid' only in respect of a set of priorities

2. To specify 44.018 such that it is possible to determine which (if any) single set of priorities is valid at a given time

3. To remove all conditions from 45.008 which "invalidate" an entire set of priorities (this does not prevent 45.008 from specifying when a set of valid priorities cannot be used)

4. To not refer to 'validity' of priorities anywhere in 3.2.3.3 and 3.2.3.2 except with reference to a complete set of priorities and only then, where there are specific rules for individual or common priorities; these sub-clauses should primarily describe how and when priorities can be obtained and (in the case of individual priorities) shall be deleted

5. To remove the abnormal case outcome whereby the GERAN priority (uniquely) remains valid and instead, in the corresponding abnormal case, to invalidate the entire set of priorities;

6. That the omission of a GERAN priority from individual priorities should not render the entire set invalid; this case should be handled in 45.008

7. That omission of a GERAN priority from common priorities should make the entire set invalid and hence should be captured in 44.018.
� In fact, it is not entirely clear that these are considered synonyms in this context





