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1.  Introduction
In RAN2#65 potential problems with dedicated priorities handling for inter-RAT LTE-UTRA [1] was discussed. In this document we would like to discuss normative NW configuration and conclude there is no problem remaining. 
2. Discussion
2.1
Clarified UE behaviour and network setting in UMTS
RAN2 clarified that UTRA may configure to apply absolute priority only for inter-RAT cell reselection and apply legacy inter-Freq cell reselection for UTRA by setting of common priority in SIB19 as below in [2];
	5.2.6.1.4a
Absolute priority based criteria for inter-frequency and inter-RAT cell reselection

Absolute priorities of different absolute priority layers may be provided to the UE. The following cell reselection criteria are used for inter-frequency cells if absolute priority information for inter-frequency is available to the UE, and inter-RAT cells if absolute priority information for inter-RAT is available to the UE.

If priority information is provided for any inter-frequency layers of the selected PLMN, cells belonging to layers for which no priority or no threshold is assigned shall not be considered for reselection.

If priority information is provided for any inter-RAT layers in a RAT of the selected PLMN, cells belonging to layers in that RAT for which no priority or no threshold is assigned shall not be considered for reselection.

If none of the inter-frequency layers in UTRAN of the selected PLMN are provided with both priority and threshold parameters, the cell reselection criteria in subclause 5.2.6.1.4 shall apply for inter-frequency layers in UTRAN.

If none of the inter-RAT layers in a RAT of the selected PLMN are provided with both priority and threshold parameters, the cell reselection criteria in subclause 5.2.6.1.4 shall apply for that RAT.

NOTE:
In order not to apply absolute priority but the cell reselection criteria in subclause 5.2.6.1.4 for inter-frequencies cell reselection in UTRAN or for inter-RAT cell reselection, the network may choose to configure no inter-frequency layers in UTRAN or no inter-RAT layers in a RAT in SIB19 even though dedicated priorities are provided.


It is clarified that the case like Fig1 mentioned in [1] can be deployed. 

[image: image1.emf]LTE F0

UTRA F1

UTRA F2

Priority based

Legacy based

SIB3/SIB6

> LTE F0 = Prio 5

> UTRA F1 = Prio 3

> UTRA F2 = Prio 3

SIB19

> LTE F0 = Prio 5

> UTRA F1 = Prio 3

SIB19

> LTE F0 = Prio 5

> UTRA F2 = Prio 3


Fig.1: Common CRP setting, example (see [1])
On the case above when LTE configures Redirection to UMTS, if there is no dedicated priority is configured, the UE may go back to LTE according to the common priority by SIB19. Figure 2 shows the case;
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Fig.2: UE behaviour example when no dedicated priority is configured

Therefore LTE may configure ‘higher dedicated priority than LTE’ for UTRA frequencies when it indicates redirection to UMTS.
2.2 Consideration on incorrect dedicated priority setting
When configuring ‘higher dedicated priority than LTE’, LTE needs to prevent incorrect dedicated priority setting which may cause Ping-Pong behaviour. Otherwise the UE may perform ‘un-expected’ behaviour from the UMTS frequency for which dedicated priority is not provided;   
2.2.1 Case1-1: incorrect dedicated priority setting for LTE frequency
Figure 3 show a case where UMTS applies legacy based for inter-frequency mobility and absolute priority based for inter-RAT from UMTS. After inter-RAT mobility to UMTS, the UE may reselect a frequency (F2) where dedicated priority is not provided by legacy mobility. When the UE reselect the cell in the frequency (F2), the UE consider the current cell is the ‘lowest priority (Priority -1)’ and try to reselect source RAT (LTE) with higher priority (Priority 4) than current frequency (Priority -1). It may cause Ping-Pong behaviour.   
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Fig.3: UE behaviour under the incorrect dedicated priority setting Case 2-2 (see [1]).

To prevent the UE behaviour mentioned above, LTE needs to indicate ‘all deployed dedicated priorities for UTRA frequencies’ or ‘no dedicated priorities for LTE frequencies’. 

· To apply the legacy mobility for intra-UTRA and priority based mobility for Inter-RAT, LTE needs to indicate all deployed priorities for UTRA frequencies and LTE frequencies.(See section 2.3.1)

· If there is no need to apply priority based mobility for Inter-RAT, LTE can indicate no priority for LTE frequencies.(See section 2.3.2)

2.2.2 Case1-2: incorrect dedicated priority setting for UMTS frequency
Figure 4 show another incorrect dedicated priority setting case where UMTS applies absolute priority based for inter-frequency mobility. After inter-RAT mobility to UMTS, the UE may reselect a frequency (F2) where dedicated priority is not provided by legacy mobility because there is none of the inter-frequency layers in UTRAN are provided priorities. When the UE reselect the cell in the frequency (F2), the UE consider the current cell is the ‘lowest priority (Prio -1)’ and try to reselect another frequency in UMTS where higher priority (Prio 6) is provided than current frequency (Prio -1). It may also cause Ping-Pong behaviour.
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Fig.4: UE behaviour under the incorrect dedicated priority setting Case 2-2

To prevent the UE behaviour mentioned above, LTE needs to indicate ‘all deployed dedicated priorities for UTRA frequencies’.

· To apply the legacy mobility for intra-UTRA and priority based mobility for Inter-RAT, LTE needs to indicate all deployed priorities for UTRA frequencies.(See section 2.3.1)

2.3 Normative dedicated priority setting
In this section we would like to discuss what the normative dedicated priority setting is. 

2.3.1 Maximum dedicated priority
In conclusion,

· To apply the legacy mobility for intra-UTRA and priority based mobility for Inter-RAT, LTE needs to indicate all deployed priorities for UTRA frequencies.
This ‘maximum dedicated priority’ setting solves all the problems described in [1]. Figure 3 shows a normative case example.
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Fig3: UE behaviour under the correct dedicated priority setting example

If higher dedicated priorities than LTE are provided for ‘all deployed’ UTRA frequencies, there seems no Ping-Pong behaviour is occur because legacy rules or priority rules is applied for intra-UTRA from any UMTS frequencies, while applying priority rules for inter-RAT(always lower than priority of UMTS).  

Alt1: Maximum dedicated priority is provided for all deployed UTRA frequencies, when higher dedicated priority than LTE is applied for UMTS while lower priority than UMTS is applied for LTE.
This ‘maximum dedicated priority’ setting solves all the problems described in [1].
2.3.2 Minimum dedicated priority
In addition, there may be some cases LTE cannot provide all dedicated priorities. For example, LTE does not fully know which frequencies are deployed in target UMTS. In that case LTE may be allowed to configure ‘minimum’ dedicated priority with consideration of ‘un-expected’ behaviour at the target UMTS mentioned in section 2.2.1 and 2.2.2.

Figure 5 shows a case where UMTS applies legacy based for inter-frequency mobility. The UE shall be redirected to a cell in a UTRA frequency (F1) where dedicated priority is provided. The UE is not provided any other priorities than current frequency (F1). Therefore legacy mobility can be performed for inter frequency (F2). And when the UE reselects a cell in a frequency where the dedicated priority is not provided (F2), the UE considers current frequency (F2) is the lowest priority but priority based mobility is not performed because the UMTS does not provide any priorities for inter frequencies in SIB19. And considering Case1-1 in 2.2.1, if there is no dedicated priority is provided for LTE, no Ping-Pong behaviour is expected [2]. As a result, the legacy inter-frequency mobility is performed from any UTRA frequencies. 
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Fig2: UE behaviour under minimum dedicated priority setting example
Alt2: Minimum dedicated priority is provided for not all UTRA frequencies, only when the target UMTS apply legacy rules for inter-frequency mobility while no priority rule is applied for LTE.
3. Conclusions
In summarize, all the problems described in [1] are solved under normative dedicated priority setting by NW. RAN2 is asked to confirm following alternative is normative dedicated priority at inter-RAT mobility to UMTS;
Alt1: Maximum dedicated priority is provided for all deployed UTRA frequencies, when higher dedicated priority than LTE is applied for UMTS while lower priority than UMTS is applied for LTE.
In addition, RAN2 is asked to confirm following alternative is also normative dedicated priority when target UMTS apply legacy rules for inter-frequency mobility;
Alt2: Minimum dedicated priority is provided for not all UTRA frequencies, only when the target UMTS apply legacy rules for inter-frequency mobility while no priority rule is applied for LTE.
UE behaviour in current specification is not against above Alts [2]. To be clarified more, there may be inserted some text that NW shall configure appropriate dedicated priority [FFS].
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