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1.  Introduction
This paper discusses a potential problem with dedicated cell reselection priorities (CRP) handling considering inter-RAT LTE-UTRA.
2. Discussion
2.1
Problem

Regarding CRP handling in UTRA, TS 25.304 v8.4.0 states in sub-clause 5.2.6.1.4:
	5.2.6.1.4
Cell Reselection Criteria

The following cell re-selection criteria are used for intra-frequency cells, inter-frequency cells if no absolute priority information for any inter-frequency layer is available to the UE, and inter-RAT cells if no absolute priority information for any inter-RAT layer is available to the UE for that RAT. For inter-frequency and inter-RAT layers in a RAT for which absolute priorities are defined, then the cell reselection criteria in subclause 5.2.6.1.4a shall apply.
(The rest of the sub-clause describes the legacy reselection rules.)


In addition TS 25.304 v8.4.0 states in sub-clause 5.2.6.1.4a:

	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.

The cell reselection criteria in subclause 5.2.6.1.4 shall apply for inter-frequency or inter-RAT layers for which absolute priorities are not provided, if no priority is provided for any of the layers in that RAT that belong to the selected PLMN.

For all inter-frequency layers or all inter-RAT layers belonging to one RAT of the selected PLMN, either the criteria below or the criteria in subclause 5.2.6.1.4 shall apply.

The UE may apply either priorities broadcast in system information or priorities received through dedicated signalling. The rules regarding which set of priorities shall apply are defined in [4]. UE specific priorities are only valid in the RPLMN, and shall be cleared when leaving the RPLMN, or when the UE enters any cell selection state.
(The rest of the sub-clause describes the priority based reselection rules.)


The above excerpts (red parts) from TS 25.304 seem to imply that the legacy intra-UTRA reselection behaviour and the Rel-8 priority based inter-RAT reselection can run in parallel, when the UE is camping on UTRA. This would be beneficial in practice for the following reasons:

· The operator can continue to utilise the legacy behaviour for intra-UTRA, to which the existing network has already been optimised.

· The operator can minimise overhead on system information broadcast in legacy UTRA networks when introducing LTE.
To achieve this behaviour using the common CRP on system information, an operator can set the priority information in system information as in Fig.1, taking the case where LTE F0 carrier is overlaid to an existing UTRA F1 and F2 carriers:
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Fig.1  Common CRP setting, example.
In the above example, LTE is prioritised over UTRA, considering more efficient PS services in LTE. This will benefit data centric terminals, e.g., PC data cards, providing faster access in PS domain.

Proposal 1
RAN2 is asked to confirm that the SIB settings above results in the behaviour shown in Fig.1, i.e., the legacy behaviour will be applied to intra-UTRA reselection if SIB19 includes the priority for the UTRA serving frequency but not for inter-F UTRA.

Proposal 2
RAN2 is asked to clarify whether the legacy behaviour (could be based on CPICH_Ec/I0 or CPICH_RSCP) or the priority based behaviour (limited to CPICH_RSCP based) is applicable for intra-F UTRA with the above settings, i.e., if SIB19 includes the priority for the UTRA serving frequency but not for inter-F UTRA.
The Rel-8 specifications allow usage of dedicated CRP. For instance, in the above example, an operator might want to prioritise UTRA instead of LTE for certain UEs, e.g., voice centric terminals, considering that VoIP services are not available in LTE. To realise such behaviour, the operator can set dedicated CRP as in Fig.2.
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Fig.2  Dedicated CRP setting, example (with the intention to utilise legacy behaviour for intra-UTRA).
In the above example, UTRA F1 is given higher priority than LTE with dedicated CRP, when the RRC connection is released in LTE. To utilise the legacy behaviour for intra-UTRA, no dedicated CRP is given for UTRA F2. According to TS 25.304, the UE follows the legacy behaviour for UTRA inter-F reselection, since no priorities are given for UTRA inter-F. Then, when UTRA F2 becomes better quality than F1, the UE reselects to UTRA F2, following the legacy rules. This will however result in a problematic situation, since the dedicated CRP is still active, and the UE does not have any dedicated CRP for UTRA F2. According to the current specifications, if this occurs, UTRA F2 is considered as the lowest priority, i.e., priority = -1. Then, since LTE F0 has a higher priority, the UE now reselects LTE F0. Once the UE has moved to LTE F0, the dedicated CRP tells the UE to go to UTRA F1. However, once the UE reselects UTRA F1, due to the legacy rules, the UE now needs to reselect to UTRA F2, since the quality is better on UTRA F2. Consequently, this will result in a ping-pong situation, i.e., LTE F0 ( UTRA F1 ( UTRA F2 ( LTE F0 ( …
Alternatively, the operator can set dedicated CRP as in Fig.3.
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Fig.3  Dedicated CRP setting, example.
With this setting, the UE camps on UTRA F1 after being redirected and given higher priority for UTRA F1. However, since UTRA F2 is not present in SIB19, the UE cannot perform any inter-F reselection within UTRA, i.e., UTRA F2 cannot be considered as a reselection candidate. If UTRA F2 is included in SIB19, UTRA F2 can be considered as a reselection candidate. However, this will make the priority based reselection applied to intra-UTRA as well, i.e., no legacy behaviour can be utilised. Since many UTRA networks existing today have already been optimised for the legacy behaviour, it is undesirable if this can no longer be utilised. For instance, the priority based control allows use of CPICH_RSCP only, and does not allow use of CPICH_Ec/I0. However, some existing UTRA networks might have been optimised for CPICH_Ec/I0 based mobility.

Proposal 3
RAN2 is asked to confirm the above behaviours with the current specifications, and admit that there is a potential problem with regards to the use of dedicated CRP, when used in conjunction with the legacy UTRA behaviour.
2.2
Solution
To resolve this issue, a new IE can be introduced when signalling the dedicated CRP, so that the legacy or priority based behaviour can be selected for intra-UTRA reselection. An example is shown in Fig.4.
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Fig.4  Potential solution with a new IE to allow selection of legacy/ priority for intra-UTRA.

With this approach, the UE can utilise the legacy behaviour for intra-UTRA, while applying the priority based behaviour for inter-RAT with LTE. The intended behaviour can be achieved even if the UE reselects to UTRA F2.
While the above solution is a viable candidate to solve the above mentioned problem, other approaches can be thought of as well. Hence, it is proposed that RAN2 discusses the potential solutions and chooses the best solution.
Proposal 4
RAN2 is asked to discuss the potential solutions and choose the best solution.

3. Conclusions
It seems that the current specifications have a potential problem with regards to the use of dedicated CRP, when used in conjunction with the legacy UTRA reselection rules. The followings are hence proposed to clarify and finalise the Rel-8 specifications.
Proposal 1
RAN2 is asked to confirm that the legacy behaviour will be applied to intra-UTRA reselection if SIB19 includes the priority for the UTRA serving frequency but not for inter-F UTRA.

Proposal 2
RAN2 is asked to clarify whether the legacy behaviour (could be based on CPICH_Ec/I0 or CPICH_RSCP) or the priority based behaviour (limited to CPICH_RSCP based) is applicable for intra-F UTRA reselection, if SIB19 includes the priority for the UTRA serving frequency but not for inter-F UTRA.

Proposal 3
RAN2 is asked to confirm the problematic behaviours described in 2.1 with the current specifications, and admit that there is a potential problem with regards to the use of dedicated CRP, when used in conjunction with the legacy UTRA behaviour.
Proposal 4
RAN2 is asked to discuss the potential solutions and choose the best solution.
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