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1
Introduction
In this paper we try to conclude some reselection related FFSes from 36.304 in order to progress the TS.
2
Reselection
2.1
Measurement Rules
In the current 36.304 there is FFS if measurements need to be done periodically when serving cell quantity is below Snonintrasearch. It should be noted that in RAN4 they will anyway define performance requirements and those should implicitly indicate how often UE needs to look for certain frequencies/layers. Thus we see that it should be enough if there is no definition in RAN2 specification about more detailed measurement rules, but it should be enough to specify measurement requirements in RAN4.
Beginning of Text Proposal
If SServingCell > Snonintrasearch UE may choose not to perform measurements of inter-RAT frequencies or inter-frequencies of equal or lower priority. 

If SServingCell <= Snonintrasearch the UE shall perform measurements of inter-RAT frequencies or inter-frequencies cells of equal or lower priority.
End of Text Proposal
2.2 Miscallenous

In the current 36.304 there is a FFS how long seconds must have elapsed since last reselection before UE considers a new one. In the 25.304 this value is 1 second and it seems to be feasible also in the E-UTRAN. But before deciding finally setting the value it would be good to ask RAN4 about if same value is applicable in E-UTRAN as in UTRAN.
Beginning of Text Proposal
· more than 1 second has elapsed since the UE camped on the current serving cell.
End of Text Proposal
In order to have a simple REL8 specification for reselection handling we see that it would be enough to handle equal priority layers similarly to lower priority ones in the 36.304. This way number of reselections would be minimized as the UE would stay in the same frequency as long as possible even if there would be better layer on other frequency but with same priority. This way any additional signaling caused by e.g. TAU UPDATE would be minimized and good performance would be achieved. Other option is to omit possibility for equal priority layer all together and then solution would be even simpler. 
Beginning of Text Proposal
Cell reselection to a cell on a equal or lower priority RAT or frequency shall be performed if:
End of Text Proposal
In the 36.304 there is a mention that UE would reselection to the best cell on the best cell on the selected RAT, but it was not clear yet what “best” really means. Simply this could mean a cell with highest measurement quantity and also applying possible cell specific offset before evaluating the best cell
Beginning of Text Proposal
In all the above criteria the value of Treselection is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.X. If more than one cell meets the above criteria, the UE shall reselect to the cell with highest measured quantity modified with possible cell specific offset on the highest priority RAT among the cells meeting the criteria.

End of Text Proposal
The reselection should not occur solely dependent on the level of target layer. Currently in the 36.304 it is defined that if the serving cell is below low threshold and the target cell is above another low threshold, then reselection occurs. But it should be noted that it is not sufficient for the LowThreshold to be equivalent to the Scriteria because, from UTRA deployment experience, the Scriteria provides the bare minimum for cell camping but not necessarily complete service. Thus we propose to remove following note from the 36.304:
Beginning of Text Proposal

End of Text Proposal
2.3 Priority Handling
Currently in the 36.304 it is defined that if the serving - the description in 5.2.4.1 explicitly excludes the case of the priority for the current frequency. This should not be excluded as camped frequency should also have a own priority..

Also in 36.304 it is not clear what priorities UE applies (or none) if UE does not have dedicated priorities. In the TP it is clarified that UE applies broadcasted priorities if it does not have valid dedicated prioritities.
Beginning of Text Proposal
5.2.4.1
Reselection priorities handling

Absolute priorities of different inter-RAT frequencies or E-UTRAN frequencies may be provided to the UE in the system information and optionally in the RRC message releasing RRC connection by the RPLMN. If priorities are assigned via dedicated signalling, the UE shall ignore the priorities provided in system information. The UE shall delete priorities provided by dedicated signalling when:
- UE leaves the PLMN which gave dedicated priorities 

- UE enters RRC_CONNECTED state.Details FFS (e.g. if priorities deleted at entering the state or at leaving the state)

- If optional validity time of dedicated priorities expires
If UE does not have valid reselections priorities provided by dedicated signalling, it applies the priorities provided in the system information
Equal priorities between RATs are not supported.

NOTE: It is FFS what is priority life time in case of  ePLMN and network sharing. 
End of Text Proposal
2.4
Measurement Rules

In the current 36.304 there is FFS if measurements need to be done periodically when serving cell quantity is below Snonintrasearch. It should be noted that in RAN4 they will anyway define performance requirements and those should implicitly indicate how often UE needs to look for certain frequencies/layers. Thus we see that it should be enough if there is no definition in RAN2 specification about more detailed measurement rules, but it should be enough to specify measurement requirements in RAN4.

In 5.2.4.2, it is not said explicitly that the UE is not mandated to measure frequencies not indicated in system information. So it is proposed to add sentence indicating that UE may choose not to perform measurements of other layers if those are not included in the system information.
In 5.2.4.2, "For inter-RAT frequencies ... with a UE specific priority ..." could be understood as excluding the case when the priority is not signalled via RRC CONNECTION RELEASE, because in this case, the priority is actually not UE specific. It could be clearer to replace "UE specific priority" with "priority determined according to 5.2.4.1".

Beginning of Text Proposal
5.2.4.2
Measurement rules for cell re-selection 

Following rules are used by the UE to limit needed measurements by the UE:
If SServingCell > Sintrasearch, UE may choose to not perform intra-frequency measurements. 

If SServingCell <= Sintrasearch, UE shall perform intra-frequency measurements.
The UE may choose not to perform measurements of inter-RAT frequencies or inter-frequencies not indicated in system information.

The UE shall perform measurements of inter-RAT frequencies or inter-frequencies indicated in system information as follows:
For inter-RAT frequencies or inter-frequencies with reselection priorities determined according to 5.2.4.1 higher than the reselectionpriority of the current E-UTRA frequency. 
the UE shall perform measurements of higher priority inter-RAT frequencies or inter-frequencies  
Note: Requirements set in RAN4 may be dependant on the serving cell quality e.g .if serving cell is below threshold Threshserving_high faster detection requirements could be specified

For inter-RAT frequencies or inter-frequencies  with a reselection priorities determined according to 5.2.4.1 equal or lower than the  reselection priority of the current E-UTRA frequency
If SServingCell > Snonintrasearch  UE may choose not to perform measurements of inter-RAT frequencies or inter-frequencies of equal or lower priority. 

If SServingCell <= Snonintrasearch  the UE shall perform measurements of inter-RAT frequencies or inter-frequencies cells of equal or lower priority.
Note: Requirements set in RAN4 may be dependant on the serving cell quality e.g.if serving cell is below threshold Threshserving_high faster detection requirements could be specified
Where SServingCell is the S-value of the serving.

End of Text Proposal
2
Speed Dependant Reselection (SDR)
In various papers there have been proposals to improve SDR by some additional speed detection methods. We think that in order to progress REL8 as much as possible we should try to cope without any additional methods as they will bring a significant amount of additional testing and complexity in to the system. We also think that current UTRAN based method provides good enough performance and these additional methods do not bring so significant gains. Thus we see that for REL8 we could remove this note:

Beginning of Text Proposal

End of Text Proposal
We see that similar parameters to UTRAN could be used but of course some additional ones are needed in order to support 3 levels of mobility.  We think that NCR_M, NCR,H  and TCrmaxHyst are enough to support state transitions as already now specified in 36.304. We also see that it would be good to apply time hysteresis for all state transitions either to/from higher mobility state to lower one. This way constant state changes are avoided.  We also see that state transition directly from high to normal do not cause problems and simplify specifications and implementations significantly
In RAN2 there has been discussion how to prevent ping ponging between cells caused by speed dependant reselection (SDR) algorithm. There have been proposals not to count reselection to same cell during the timer TCrmaxHyst. As the SDR timer may be quite long (up to 4 minutes in UTRAN) – we see that this would prevent "real" reselection counting to the algorithm. Of course a separate timer could be defined for this purpose, but at least signaling it should be avoided in order to minimize overhead in the D-BCH and in order to avoid too complex algorithms for SDR should be avoided as it will not provide accurate speed estimation anyway. We see that a simpler yet effective way of avoiding ping ponging is not to count reselections to same cell if it has happened for N last reselections. N (e.g. 1 to 4) could be fixed in the standard to avoid complexity. 
Beginning of Text Proposal
5.2.4.3
Mobility states of a UE 

Besides normal mobility state a High-mobility and a Medium-mobility state are applicable if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxhyst – Exact parameters FFS) are sent in the system information broadcast of the serving cell. 

State detection criteria:

Medium mobility state criteria:
· If number of cell reselections during time period TCRmax exceeds NCR_M 
High mobility state criteria:

· If number of cell reselections during time period TCRmax exceeds NCR_H
UE shall not count consecutive reselections between same cells into mobility state detection criteria.  

State transitions:
-
if the criteria for high mobility state is detected:

-
enter high mobility state.
-
else if the criteria for  medium mobility state is detected:

-
enter medium mobility state.
-
else if criteria for either medium or high mobility state is not detected during time period TCrmaxHys,t:

-
enter normal mobility state.
NOTE: FFS if time hysteresis should be taken into account in all state transitions. Also naming of mobility states is still FFS

If the UE is in high or medium mobility state, the UE shall apply the speed dependent scaling rules as defined in subclause 5.2.4.5.
Note: It is FFS whether we have some additional speed detection methods

End of Text Proposal
2.1
Scaling parameters
It is still a bit open if we use just different scaling parameters for different mobility states or do we have some separate values for Qhyst/Treselection broadcasted (or any combination of these). Initially it seems feasible to provide just different scaling factor for different states in order to follow UTRAN principles as much as possible. 
Currently in 25.331 following parameters are used for scaling:

	Qhyst1s
	MP
	
	Integer (0..40 by step of 2)
	[4]

[dB]
	

	Speed dependent ScalingFactor for Treselection
	OP
	
	Real (0..1 by step of 0.1)
	This IE is used by the UE in high mobility state as scaling factor for Treselections or Treselections, PCH or Treselections, FACH  [4]. 
	REL-5


	Treselections
	MP
	
	Integer (0..31)
	[s]
	


 

If we consider similar value ranges for E-UTRAN then Qhyst consumes 5bits, Treselection: 5bits, Scaling factor: 4bits

So at least we have following options for providing scaling parameters:e: 3 different Qhyst/Treselections values for each mobility state (30bits), 2 different Qhyst/Treseleciton + one scaling factor (24bits), 1 Qhyst/Treselection + 2  scaling factors (18bits)

So smallest overhead is with two scaling factors, but this is achieved at the expense of granularity of Treselection/Qhyst values in higher mobility states. It should be also questioned whether a same scaling factor can be used for both Qhyst and Treselection or should they have separate values? So it might be that safest option forward in order to provide flexilbe system is to provide both Qhyst/Treselection for all 3 mobility states separately – this way flexibility is highest and different “scaling” of Qhyst/Treselection can be used for different states. Of course on the downside a more overhead is required. We hope to have a discussion on the topic if a conclusion can be made or if we need to consult RAN4 to get more expertise on setting these values
4
Conclusion
In this paper various topics were treated from 36.304 that have not been finalized yet and we provided our view on those and a text proposal on each topic. It is proposed to accept text proposals if this is seen feasible then we are happy to provide a CR to collect all separate TPs into 36.304
References

[1] 3GPP TS 36.300, E-UTRAN Stage 2
[2] R2-08xxxx, Title, Company

