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1. Introduction
In RAN#53, the FE-FACH work item was updated to include the following changes to mobility improvements for Cell-FACH state
Identify whether the gains justify the complexity for each of the following sub-features over existing mechanisms, and specify those for which this is shown to be the case. 

· …

· Mobility improvements:

· Absolute Priority reselection from CELL_FACH 
· Enhanced network controlled mobility from CELL_FACH 
Note: Mobility improvements should apply from CELL_FACH to LTE and inter-frequency UTRA, while mobility improvement from CELL_FACH to GSM can be considered if sufficient operator interest is shown

In this contribution we give our further views from a RAN4 perspective.
2. Discussion

Considering RAN4 already discussed absolute reselection in RAN4#60, and concluded a liaison statement which says 

“In meeting RAN4#60, absolute priority based reselection in UTRA  cell-FACH state has been discussed. Based on these discussions it has been concluded that it would be beneficial to specify absolute priority based reselection to E-UTRA, UTRA inter-frequency or GSM cells as a part of the work on the release 11 further cell-FACH enhancements work item.”
We think that from a RAN4 perspective the gains have been shown to justify the complexity for cell-FACH reselection. The gains for any mobility feature depend significantly on the use case (eg traffic patterns, network deployments and service continuity aspects) but there seems to be sufficient interest to extend the cell-FACH reselection procedure for absolute priority reselection, which would include reselection to LTE and intefrequency UTRA. Based on the discussion in RAN, reselection to higher priority GERAN cells could be omitted from this exercise, but our view is that at least from a RAN4 persepctive the work is not very different whether higher priority GERAN cells are treated or not.

Considering the network enhanced mobility improvement, our view is that the discussion of the merits of a network controlled approach versus absolute priority reselection approach is largely procedural related and would be better treated in RAN2. In either case, our assumption is that UE measurements are necessary to support the mobility procedures and thus the RAN4 work would be nearly identical regardless of whether the measurements are reported or used by the UE internally. Some additional aspects such as reporting delay may be relevant for the network controlled mobility case, but it would first be necessary to understand the proposed procedure better. For this contribution, we focus on absolute priority reselection with the anticipation that the measurement aspects of a network procedure would be similar.
Considering the addition of absolute priority reselection to cell-FACH there seem to be two main regimes in which to specify requirements
· Serving cell quality / strength is good such that there is no immediate need to reselect to lower or equal priority cells. This could correspond, for example, to a condition like SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 and even if RAN2 decided to define new thresholds there would nevertheless be a need for requirements in this kind of regime. 

· Serving cell quality or strength is not good, such that the UE starts to perform lower and equal priority search and measurement. This could correspond, for example, to a condition like SrxlevServingCell ≤ Sprioritysearch1 or SqualServingCell ≤ Sprioritysearch2
We now consider each of the two regimes separately, and  consider the basis on which requirements can be developed. Requirements for measurements in either measurement occasions or natural DRX gaps need to be considered, and one main discussion is how RAN4 should assume measurement gaps may be shared in developing the requireemnts
Considering each regime in turn

Serving cell quality / strength is good
In this case it seems clear that RAN4 requirements can assume that the UE only needs to search and measure the high priority carriers/RATs. For measurement occasion based measurement it thus seems that measurement occasion usage can be such that no measurement occasions are used for equal or lower priority RATs. For example, in the following case

F1= LTE = priority 1

F2= HSPA interfrequency = priority 2

F3 = HSPA serving frequency = priority 2

GSM = priority 3 

It seems reasonable that measurement gaps are not used for priority 2 or priority 3 measurement, and only priority 1 needs to be measured.

For this case, RAN4 would mainly need to specify the relevant Thigher_priority_search and corresponding requirements for the higher priority search similar to idle mode. For measurement occasion based measurements, there would be no difficulty in performing higher priority searches fairly frequently (eg more often than 60s per layer for idle mode), however for DRX based measurements it would be beneficial from a power consumption point of view to keep the search rate moderate, for example the same as idle mode, with a higher priority search every 60 seconds per HP carrier.
Proposal 1 : DRX or measurement occasions assumed to be only used for measurements of higher priority RATs/cells when Sprioritysearch1 and SqualServingCell > Sprioritysearch2. RAN4 specifies a higher priority search rate for this case, eg Thigher_priority_search_FACH=Nlayers*60s, similarly to idle mode.
From a RAN4 point of view, the specification work for including GERAN cells within this scope seems fairly minor, although we note that mobility improvement from Cell-FACH to GSM in the work item is conditional on operator interest.

Serving cell quality / strength is not good
For this case, there is a trade-off to consider, since lower/equal priority frequencies and cells need to be considered additionally. Our initial thinking had been that it was important to ensure that legacy reselections to GERAN or UTRA are not affected by the introduction of reselection to LTE. In more general terms (ie not referring to LTE, but to absolute priorities generically), this could be stated as suspending higher priority search and measurement when SrxlevServingCell ≤ Sprioritysearch1 or SqualServingCell ≤ Sprioritysearch2. However, from the discussion in RAN2 and RAN4 (eg in[3]), it appears that there is also interest in measuring the higher priority RAT such as LTE when the serving cell quality/strength is not good. This might be need, for example if there are deployments where an LTE hotspot is provided at the edge of UTRA coverage. 

The other side to this discussion is that measurement occasions are a finite resource, and increased DRX usage is also undesirable from a power consumption perspective, so it is not possible to do measurements of an increased number of carriers in the same time. This leads us to the conclusion that some operators may want to prioritise reselection to the lower/equal priority cells without impact to the performance over legacy (since legacy procedures are based on ranking, legacy procedures are equivalent to equal priority procedures), relying on idle mode to get UE to higher priority RATs like LTE when the serving cell quality/strength is not good, whereas other operators might be willing to compromise legacy (ie low/equal) reselection to a degree to allow the higher priority cells to be measured and reselected. In RAN2, we have a companion contribution [4] indicating the benefits in having configurability in this aspect. We make the following proposals in RAN2:

[image: image1]
In short, we propose that some additional signalling would be beneficial, so that operators can choose whether the measurements of one RAT should be dropped, in case the addition of LTE  to the UE measurements causes impact to legacy or not.

In this contribution, we consider the impacts on RAN4 requirements.
Considering this, it seems feasible to draft requirements based on a sharing of measurement occasions such as
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However, following the proposals in [3], the definitions of NFDD, NTDD, NGSM, and NE-UTRA might need to be modified – currently the definition is
NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.

However, even for existing signalling, FACH measurement occasion info IE allows for measurements of certain RATs or interfrequency measurements not to be required

FACH measurement occasion info
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	FACH Measurement occasion cycle length coefficient
	OP
	
	Integer(1..12)
	
	

	Inter-frequency FDD measurement indicator
	MP
	
	Boolean
	TRUE means that measurements are required
	

	Inter-frequency TDD 3.84 Mcps measurement indicator
	MP
	
	Boolean
	TRUE means that measurements are required
	REL-4

	Inter-frequency TDD 7.68 Mcps measurement indicator
	MP
	
	Boolean
	TRUE means that measurements are required
	REL-7

	Inter-frequency TDD 1.28 Mcps measurement indicator
	MP
	
	Boolean
	TRUE means that measurements are required
	REL-4

	Inter-RAT measurement indicators
	OP
	1 to <maxOtherRAT>
	
	
	

	>RAT type
	MP
	
	Enumerated(GSM, IS2000)
	
	


Our assumption for the case that any of the corresponding measurement indicators is set FALSE is that the UE would be able to make use of measurement occasions to measure other RATs.

NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list and FDD measurements are required by higher layers, NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list and TDD measurements are required by higher layers,  NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list and GSM measurements are required by higher layers,, NGSM=1, otherwise NGSM =0.
NE-UTRA is 0 or 1. 
If there are E-UTRA in the neighbour list and E-UTRA measurements are required by higher layers, NE-UTRA=1, otherwise NE-UTRA=0.

This generic wording allows for RAN2 to introduce additional rules or signalling which would allow the measurements of one RAT to be dropped in case the additional measurement of higher priority causes a problem.
Proposal 2 : A more generic wording is adopted in release 11 definitions of NFDD, NTDD, NGSM and NE-UTRA which is more aligned with current procedures, and allows for modified handling of the case with 3 or 4 RATs configured for measurement in Cell-FACH by RAN2 if needed.
Proposal 3: Measurement occasions or DRX gaps are shared between all RATs (either lower, equal, or higher priority) by following similar principles as in existing specifications, allowing for the updated definitions of NFDD, NTDD, NGSM and NE-UTRA
Other important parameters to be agreed are the measurement period and cell detection performance for E-UTRA, since this is new for cell-FACH. Before agreeing a detailed CR, we think that it may be better to discuss the general principles. In the weak/lower quality serving cell scenario in idle mode, discrete higher priority searches are suspended and higher priority carriers are treated in much the same way as lower/equal priority carriers. The basic approach proposed uses a similar formulation for E-UTRA measurements as UTRA inter-frequency measurements, with the E-UTRA specific details copied from the cell-DCH requirements. This is explained in more detail.
(1) HS-DSCH discontinuous reception is not on-going
Cell detection performance
The cell detection performance would be expected to follow a similar formulation to interfrequency UTRA measurements ie
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 is the number of E-UTRA carriers. This should include both E-UTRA FDD and TDD carriers where appropriate

Side conditions would be the same as for E-UTRA cell identification in cell-DCH
Measurement period
Again, a similar formulation to interfrequency UTRA measurements can be used ie
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 is the number of E-UTRA carriers. This should include both E-UTRA FDD and TDD carriers where appropriate
 If the UE does not need measurement occasions to perform the measurement, 480ms measurement period should be assumed.
Number of cells

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 E-UTRAN cells per E-UTRAN frequency, according to its supported UE capabilities, similarly to the requirement in Cell-DCH
(2) HS-DSCH discontinuous reception is not on-going
Cell detection performance
Again, a very similar approach is followed. Cell detection performance for LTE would be based on interfrequency UTRA FDD requirements with appropriate parameter changes, ie an updated versio of
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TEUTRA FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]
Tscale = NFDD+ NTDD + NGSM + NEUTRA
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 is the number of E-UTRA carriers. This should include both E-UTRA FDD and TDD carriers where 

appropriate
It should be noted that the definition of Tscale needs to be modified for all sections, allowing for LTE measurements additionally.

Measurement period
Again a similar approach is proposed.
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TEUTRA FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]
Tscale = NFDD+ NTDD + NGSM + NEUTRA
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 is the number of E-UTRA carriers. This should include both E-UTRA FDD and TDD carriers where appropriate
Number of cells

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 E-UTRAN cells per E-UTRAN frequency, according to its supported UE capabilities, similarly to the requirement in Cell-DCH
3. Conclusions

In this contribution we propose how cell FACH requirements can be updated to include absolute priority reselection, including reselection to LTE cells. Two different measurement regimes are identified. When the serving cell is strong/good quality, the following proposal is made
Proposal 1 : DRX or measurement occasions assumed to be only used for measurements of higher priority RATs/cells when Sprioritysearch1 and SqualServingCell > Sprioritysearch2. RAN4 specifies a higher priority search rate for this case, eg Thigher_priority_search_FACH=Nlayers*60s, similarly to idle mode.
When either the serving cell strength is lower, or the quality is poorer, measurement occasions or DRX cycles are in principle shared between different RATs. In a separate contribution in RAN2 we outline a method for this scenario by which operator can choose to maintain performance of certain RATs by dropping measurements of other RATs. To facilitate this (as well as to accurately comply with existing RAN2 IE to control Cell-FACH measurements) we propose

Proposal 2 : A more generic wording is adopted in release 11 definitions of NFDD, NTDD, NGSM and NE-UTRA which is more aligned with current procedures, and allows for modified handling of the case with 3 or 4 RATs configured for measurement in Cell-FACH by RAN2 if needed.

Proposal 3: Measurement occasions or DRX gaps are shared between all RATs (either lower, equal, or higher priority) by following similar principles as in existing specifications, allowing for the updated definitions of NFDD, NTDD, NGSM and NE-UTRA
For proposal 2, the updated definitions are

NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list and FDD measurements are required by higher layers, NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list and TDD measurements are required by higher layers,  NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list and GSM measurements are required by higher layers,, NGSM=1, otherwise NGSM =0.
NE-UTRA is 0 or 1. 
If there are E-UTRA in the neighbour list and E-UTRA measurements are required by higher layers, NE-UTRA=1, otherwise NE-UTRA=0.

Based on this updated definition of Tmeasure, we provide considerations on the cell detection time and measurement period for E-UTRA cells. Cell detection times and measurement requirements (including BSIC identification) for WCDMA and GSM cells would automatically follow from the definition of Tmeasure,.
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Proposal 1: UE shall measure all frequency layers and RATs with a priority higher than the serving frequency when the serving cell is above Sprioritysearch. It shall be possible for the NW to enable/disable LTE.


Proposal 2: Reselection in CELL_FACH state to high priority LTE layers in Rel-11, using priority based measurement rules, should be implementable early in order to address the problems demonstrated from Rel-8. 


Proposal 3: UE shall prioritise 2 of the 3 RATs to measure when the serving cell is below Sprioritysearch based on eliminating one of the RATs when there are 3 in total to measure. There is no need to prioritise when there are only 2 RATs to measure (either in neighbour list, or after applying dedicated priorities) and the UE shall measure the 2 RATs. 


Proposal 3a: It should be possible for the network to specify which 2 RATs shall be prioritised. 


Proposal 4: RAN2 to determine whether reselection in CELL_FACH state to low priority LTE layers in Rel-11, using these rules, should be implementable early. 
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[image: image19.wmf](

)

[

]

10

M_REP

N

TTI

×

×

×

+

+

+

=

-

UTRA

E

GSM

TDD

FDD

meas

N

N

N

N

T

_1378124638.unknown

_1378124847.unknown

_1378125161.unknown

_1378125390.unknown

_1378124859.unknown

_1378124834.unknown

_1378124647.unknown

_1378124507.unknown

_1378124530.unknown

_1378028452.unknown

