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1. Introduction
Priority based algorithm was adopted for cell reselection within E-UTRA frequencies and between E-UTRA frequencies and UTRA/ GERAN RAT. Later it was extended to allow indicating priority per UTRA frequency/ group of GERAN cells, and to apply cell reselection within UTRA/ GERAN and between UTRA and GERAN in Rel8 [1]

 REF _Ref233620450 \r \h 
[2].
In RAN#44, it was agreed to make UMTS Rel7/8 features optional, and further analyse which features to be made optional and how it is made optional [3]

 REF _Ref233620466 \r \h 
[4]
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[5]. In this document, we lists possible candidate of features related to priority based algorithm to be made optional to share understanding of which feature we are discussing to make optional.
2. Discussion
2.1. Priority based reselection within UTRA/ GERAN, between UTRA and GERAN
Priority based cell reselection related features in UTRA/ GERAN consist of following 3 features (Figure 1):

1) Priority based reselection between UTRA/ GERAN and E-UTRA (with priority per UTRA frequency/ group of GERAN cells)
2) Priority based reselection within UTRA frequencies/ group of GERAN cells (with priority per UTRA frequency/ group of GERAN cells)
3) Priority based reselection between UTRA and GERAN (with priority per UTRA frequency/ group of GERAN cells)
These features also include measurement rule behaviour which is specific to priority based algorithm e.g. periodical measurement on higher priority layers regardless serving S criterion is met.
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Figure 1 UTRA/ GERAN features related to priority based cell reselection
In RAN#43, it was agreed to link the support of 1) with the support of UTRA or GERAN RAT [6]. However, since legacy based algorithm related parameters is always available to support pre-Rel8 UE within UMTS/ GSM lifetime, it should be further debated if priority based algorithm in 2) and 3) are mandatory features.
2.2. Dedicated priority

Similarly, priority based cell reselection related features in UTRA/ GERAN consist of following 2 features.

a) Priority based cell reselection using common priority

b) Priority based cell reselection using dedicated priority

It was thought dedicated priority scheme may not be deployed well at initial phase of LTE deployment as it may be burden for operators to have consistency of priorities assigned to each UE among RATs, and thus one may think b) could be optional feature.

However, benefits of priority based scheme, which are discussed in Annex, are mainly from dedicated priority scheme. Therefore, we think common priority scheme and dedicated priority scheme should exist together. This implies if we make priority based scheme on one relation (2) and/ or 3) in previous section) be optional, then both common priority and dedicated priority scheme should be made optional on that relation. 
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Annex: 
From here, we discuss why we think 2) priority based cell reselection within UTRA/ GERAN, and 3) priority based cell reselection between UTRA and GERAN could be made optional.
National roaming scenario (i.e. to selectively allow or disallow an access to specific frequency)
When priority per UTRA frequency/ group of GERAN cells was introduced, the main motivation was to differentiate priorities between UTRA frequencies for one PLMN and ones for another PLMN in one shared E-UTRAN per UE  [1]
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[2]. By not assigning priorities to frequencies outside H/EPLMN, the UE does not measure the frequency nor try to reselect to a cell on that frequency (Figure 2). This scenario is already supported by the feature 1) above.
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Figure 2 National roaming scenarios by priority based algorithm
In cell reselection within UTRA/ GERAN and between UTRA and GERAN, legacy specification already has a mechanism to support national roaming scenarios i.e. forbidden Location Areas. If UTRAN intends to allow cell reselection to a roaming partner, it will broadcast the frequency of that PLMN from SIB. When a UE which does not have roaming subscription to that PLMN reselects to the cell on the frequency of that PLMN, that UE will be rejected in Location Registration to the cell on that frequency and bar the frequency for 300s. 
As explained above, it is possible to selectively allow or disallow to reselect a certain UTRT frequency per UE in legacy specification. Therefore, 2) and 3) can be considered as improvements to this legacy mechanism.
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Figure 3 National roaming scenarios by legacy based algorithm
Conclusion 1: National roaming scenario in cell reselection between E-UTRAN and UTRA/ GERAN is supported by 1) Priority per UTRA frequency/ group of GERAN cells in cell reselection between UTRA/ GERAN and E-UTRAN
Conclusion 2: 2) Priority per UTRA frequency/ group of GERAN cells in cell reselection within UTRA frequencies/ groups of GERAN cells, and 3) Priority per UTRA frequency/ group of GERAN cells in cell reselection between UTRA and GERAN, can be considered as improvements to legacy mechanisms e.g. Location Registration mechanism

Per UE basis load balancing of cell reselection among UMTS carriers
If priority based algorithm is applied in cell reselection within UTRA frequencies, it is possible for UTRAN to control which frequency to be camped on with stronger biases per UE. If per UE basis control is not required, the demand of using priority based reselection decreases as legacy based algorithm can also do. The purpose of load balancing of cell reselection can be categorised as follows:

a) load balancing of resource which is consumed by idle mode UE i.e. paging resource

b) load balancing of resource which is consumed by initial access UE i.e. RACH resource

c) load balancing of resource which will be consumed by UEs when it enters CELL_DCH. UTRAN may control priorities depending on UE capability e.g. HSPA capable
d) load balancing of resource which is assigned to connected UE i.e. paging, RACH and FACH. UTRAN may control priorities depending on UE capability e.g. HSPA in CELL_FACH/ CELL_PCH
Among these 3 categories, a) and b) does not necessarily require per UE basis control. For c), per UE basis control is required. However, UTRAN has full control of mobility of the UE in CELL_DCH, thus it can order redirection or intra-UTRA handover if required. For d), per UE basis idle mode mobility control is beneficial. 
Conclusion 3: 2) Priority per UTRA frequency in cell reselection is beneficial to control resource for connected UE but in UE mobility i.e. CELL_FACH, CELL_PCH, URA_PCH
As already explained, priority based cell reselection is required to be supported if the UE supports E-UTRA since it is only mechanism to support cell reselection with E-UTRA. However, for priority based cell reselection within UTRA frequencies or GERAN frequencies, priority based algorithm is an improvement to legacy based algorithm. Therefore, we think it is less motivated to make priority based algorithm within UTRA/ GERAN and between UTRA and GERAN as mandatory. 
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