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1. Introduction
In RAN2#91bis, the merged solution for Continuous Re-distribution Scheme (CRS) and One Shot Scheme (OSS) was proposed in [1] and technically endorsed for idle mode distribution [2]. The merged solution reuses overall re-distribution mechanism of the harmonized solution for CRS [3] with IMSI-based re-distribution [4]
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[5]. 
In this contribution, the merged solution is verified from the OSS’s perspective along with one possible optimization to reduce NW/UE complexity. 
2. Discussion
2.1. Merged solution with the OSS option 
In the email discussion [91#28], two scenarios were discussed, i.e., long term unbalanced distribution (Scenario 1) and short term unbalanced distribution (Scenario 2) [6]. It was identified that OSS is useful especially for Scenario 2. During the online discussion in RAN2#91bis, the following agreements were reached [7]: 
	Agreements

1.
Use followings as the baseline of OSS:


Paging may contain a simple reprioritization request to instruct the UE/UEs currently used/prioritized carrier should be temporarily assigned (with a timer) the lowest priority.

2.
The solution in R2-154729 as the baseline of CRS. But how to select UEs for the portion of moving to another layer is still FFS.

3.
Both CRS and OSS solution should be introduced for different scenarios

4.
Both details of the two solutions should be further identified




Upon further offline discussions, it was agreed that agreements 3 and 4, can be combined into a merged solution [1] incorporating both the requirements for the OSS solution (agreement 1) and the CRS solution (agreement 2). The merged solution works very well especially under Scenario 1 or if both scenarios, i.e., Scenario 1 and Scenario 2 are needed in succession. 
Observation 1 The merged CRS and OSS solution is optimized for the necessity to support Scenario 1 or if both Scenario 1 and Scenario 2 are needed in succession. 
On the other hand, if the operator only needs to support Scenario 2 at a given time, it may be assumed that only OSS is needed. According to the procedure of the merged solution [1], the OSS operation is achieved with the following five steps; 
1) SI update to provide the redistribution parameters with the option to trigger OSS applicable, 
2) UE acquires the redistribution parameters in SIB3 and SIB5, 
3) Selective UEs that receive the OSS paging message trigger/apply the redistribution parameters, 
4) UE performs the redistribution evaluation/reselection and, 
5) SI update at the next modification boundary to remove the redistribution parameters and apply the legacy parameters. 
It above procedure does not capture the intention of agreement 1 based on the proposed OSS solutions [8]
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[9], which requires only two simple steps as follows: 
a) OSS is triggered for the UE upon receiving the OSS paging message and, 
b) UE performs the redistribution evaluation/reselection based on deprioritization of the serving cell/frequency. 
Considering the load redistribution is often needed under the congested case, it would be a disadvantage to tolerate the additional signalling overhead required for the merged solution. 
Observation 2 The merged CRS and OSS solution requires excessive steps and signalling overhead if only the OSS operation is needed. 

In addition, the SI update requires that all UEs re-acquire the updated system information, regardless of whether the UEs are later triggered by the OSS paging message i.e., the updated system information is useless for those UEs which are not targeted for the OSS. It will result in extra UE power consumption which could be avoided if agreement 1 were realized through the two steps (e.g., steps a and b above) since only a fraction of UEs are triggered for OSS.  So, the merged solution should also be optimized for the case when only Scenario 2 is needed. 

Observation 3 If only OSS operation is needed, the merged solution unnecessarily forces all the UEs to update SI resulting with increased UE power consumptions. 
Proposal 1 The merged CRS and OSS solution should be optimized also for Scenario 2, i.e., OSS-only operation should be possible with two steps and without SI update. 
2.2. Possible optimization for OSS-only operation
If Proposal 1 is acceptable, it could be straight forward to adopt the agreement 1 that “Paging may contain a simple reprioritization request to instruct the UE/UEs currently used/prioritized carrier should be temporarily assigned (with a timer) the lowest priority”, into the merged solution. Since the merged solution already has the OSS paging message and the timer, the issue is how “the UE/UEs currently used/prioritized carrier should be temporarily assigned […] the lowest priority”. 
According to the merged solution [1], the redistribution parameters are optional. It is assumed that when the parameters are not provided in SIB3/5, the UE performs the legacy cell reselection procedure (regardless of the setting of OSS applicable), wherein the merged solution assumes the SI does not include the optional redistribution parameters as shown in Table 1. 
Table 1
Conditions for OSS optimization
	
	OSS applicable [1]

	
	0 (OFF)
	1 (ON)

	Redistribution parameters
 (optional)
i.e., redistributionFactor/ redistributionTimer and
interFreqNeighCellList2 [1] 
	Not available
	(Legacy cell reselection)
Possible target 
for OSS optimization
	(Legacy cell reselection)

Possible target 
for OSS optimization

	
	Available
	CRS
	OSS with paging trigger


Observation 4 The UE performs the legacy cell reselection procedure when the redistribution parameters are not provided in SIB3/5. 
During the legacy cell reselection procedure, i.e., when the optional redistribution parameters are not provided (as highlighted in yellow in Table 1), the UE is still able to receive the paging message, although the UE is not expected to perform OSS without the SIB updates in the merged solution. If this kind of OSS paging message is allowed, the simplest optimization would be to allow the UE to just consider the current cell/frequency as lowest priority and performs cell reselection according to the legacy procedure, as proposed in [9]. To align with the redistribution evaluation in the merged solution, it can be rephrased that the UE considers all neighbour cells/frequencies as having higher priority than the serving cell/frequency. 

This optimization will minimize the signalling overhead compared to the current OSS operation with the merged solution, i.e., no SI update and no broadcast of the redistribution parameters. Regarding the additional power consumption, it affects only a fraction of UEs which are paged, i.e., the rest of UEs don’t suffer from any unnecessary power consumption for the OSS operation. Also, the impacts on the merged solution and/or the legacy specification are quite small.  Therefore, RAN2 should enhance the merged solution with this “add-on” optimization. 
Note that if the optional redistribution parameters are provided and OSS applicable is set to “1”, the UE should continue to follow the procedure in the merged solution without the optimization. 

Proposal 2 If the OSS paging message is received and the redistribution parameters are not provided in SIB (regardless of OSS applicable bit), the UE should perform the legacy cell reselection procedure with the exception that prioritization of all neighbour cells/frequencies will be higher than that of the serving cell/frequency. 
3. Conclusion 
In this paper, the merged CRS/OSS solution is reviewed from OSS operation point of view and the drawback of signalling overhead is identified. In addition, the small enhancement for signalling optimization of OSS is discussed on top of the merged CRS/OSS solution.  RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
The merged CRS and OSS solution is optimized for the necessity to support Scenario 1 or if both Scenario 1 and Scenario 2 are needed in succession.
Observation 2
The merged CRS and OSS solution requires excessive steps and signalling overhead if only the OSS operation is needed.
Observation 3
If only OSS operation is needed, the merged solution unnecessarily forces all the UEs to update SI resulting with increased UE power consumptions.
Proposal 1
The merged CRS and OSS solution should be optimized also for Scenario 2, i.e., OSS-only operation should be possible with two steps and without SI update.
Observation 4
The UE performs the legacy cell reselection procedure when the redistribution parameters are not provided in SIB3/5.
Proposal 2
If the OSS paging message is received and the redistribution parameters are not provided in SIB (regardless of OSS applicable bit), the UE should perform the legacy cell reselection procedure with the exception that prioritization of all neighbour cells/frequencies will be higher than that of the serving cell/frequency. 


4. Annex: Potential change for the OSS optimization 

The potential change in the specification [10] for the OSS optimization is as follows; 

	Start of change


5.2.4

Cell Reselection evaluation process

5.2.4.1
Reselection priorities handling

Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCConnectionReject unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than the eight network configured values). Also if the UE receives an OSS paging message, and if the System Information does not contain any redistribution parameters (i.e. the field redistributionFactor is absent for all frequencies/cells) or the UE only has dedicated priorities other than for the current frequency, the UE shall consider the current frequency/cell to be the lowest priority frequency/cell. While the UE is camped on a suitable CSG cell, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than the eight network configured values), irrespective of any other priority value allocated to this frequency. If the UE capable of sidelink communication is configured to perform sidelink communication and can only perform the sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority.

NOTE:
The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.

	End of change
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