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RAN2 has identified a number of open issues in TS 25.304 v3.6.0 and v4.0.0 (cf. report of email discussion providing an overview, see R2-011030 attached below). In order to resolve three of these issues, RAN2 requires guidance from RAN1, RAN4 and CN1. 

Issue 1: “strongest” cell

The term “strongest” cell is used twice in the TS 25.304 v3.6.0 and v4.0.0:

-
for support of PLMN selection [subclause 5.1.2.2]: 
“The UE shall scan all RF channels in the UTRA band according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the "strongest" cell (according to the cell search procedures for FDD, see [14], and TDD, see [15]) and read its system information, in order to find out which PLMN the cell belongs to.“ and

-
for initial cell selection [subclause 5.2.3.1.1]: 
“This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA band to find a suitable cell. On each carrier, the UE searches first for the strongest cell and reads its system information, in order to find out which PLMN the cell belongs to. If the selected PLMN is found, the search of the rest of carriers may be stopped. Once the UE has found a suitable cell for the selected PLMN, the UE shall select it.”

RAN 2 can not find a definition of strongest cell in the RAN1 specification TS 25.214 and TS 25.224; only an informative annex is provided on how the cell search may be performed. It is desirable  to know what the output of the L1 cell search procedure is. RAN 2´s feeling is that there is no necessity to recapture the strongest cell in initial cell selectionprocedures in TS 25.304 and thus, the relevant text can be deleted.

Question 1 (RAN1): What is the definition of strongest cell for FDD and TDD?

Question 2 (RAN1): Does the L1 cell search procedure deliver the cells found on one carrier in decreasing order of the “strongest” criteria?

Question 3 (RAN4): What are the performance requirements on cell search?

Issue 2: Multiple PLMN identities on one carrier

In border regions between different countries, two different operators may have the same carrier.

Question 4 (RAN 4, CN1): When searching for PLMNs on a particular carrier should the search look for more than one PLMN? Are there any requirements for this issue?

Issue 3: Triggers for Initial cell re-selection (in connected mode)

In TS 25.304 v3.6.0 and v4.0.0, there is a discussion about the initial cell reselection process. Triggers for this process are to be defined in TS 25.331, but in this specification only one trigger, “Radio link failure”, is given. 

Question (RAN4): Are there any other events than “Radio link failure” that can trigger the Initial cell re-selection process?


[image: image1.wmf]R2-011030.zip



1

_1051925836/R2-011030.zip


R2-011030.doc

3GPP TSG RAN WG2 #21
Tdoc R2-011030



May 21-25, 2001



Busan, Korea



Source: 


Rapporteur (Telia)


Title:


Report on e-mail discussion: Open issues in TS 25.304



Agenda Item:
4.2



Document for:
Report on e-mail discussion



1. Introduction



At RAN WG2#20 in Hayama, Japan it was decided that the document R2-010964 on open issues in TS 25.304 should be discussed on the RAN2 e-mail reflector. The open issues identified in R2-010964 were:



· The use of the term ”strongest cell” for PLMN selection and initial cell selection after PLMN selection



· The ambiguous description regarding PLMN registration reject for Camped Normally to Any Cell Selection state change in cell selection process (Figure 2 of TS 25.304)



· The ambiguous description regarding simultaneous PLMN search and Cell Reselection



· The meaning of NAS Service Area (there is still an FFS)



· Check that the concept of equivalent PLMNs is incorporated completely



· The clean up regarding task separation between NAS and AS



· The clause 10 “Examples of procedures” shall be made consistent to the normative text



· The deletion of clause 9 specifying a Multicast on DSCH issue



Other comments on TS 25.304 were also invited in order to try and capture any misleading text or unclear descriptions. The rapporteur opened the e-mail discussion on February 19, 2001.



2. Participating companies



The companies participating in the e-mail discussion were TIM (Telecomm Italia Lab), Ericsson, Motorola, NEC, AT&T Wireless, Mitsubishi (Trium R&D), Philips, and T-Mobil. The discussion was quite active and a number of topics were raised. They are summarized in the next Section.




3. Discussion summaries



3.1 The “strongest cell” issue



It was argued that when the concept of strongest cell is introduced in TS 25.304, references are made to other specifications. These do not, however, define what is meant by strongest cell either. A question was raised whether there would be any benefit to try and introduce a clear definition of strongest cell and how the UE does its measurements in order to find it. If we want to do this, the work would heavily involve RAN WG1.



(Trium R&D)



3.2 Reporting of identified PLMNs to NAS



Support for having the AS report any PLMN it can identify to the NAS as quickly as possible instead of waiting until the scan is complete was expressed. The benefit would be that the scan could be interrupted at an earlier stage in many cases. 



(Trium R&D)



3.3 Multiple PLMN on the same carrier



It was questioned whether it was really necessary to support multiple non-equivalent PLMNs on the same carrier. Introducing any kind of informative text would not change any requirements on the UEs since they would still have to support the scenario. 



(Trium R&D)



3.4   Triggers for initial cell reselection 



There seems to be some confusion about what the triggers for initial cell selection are. The only obvious trigger is radio link failure. In TS 25.304 it is stated that the triggers are described in TS 25.331 or TS 25.133, but it is not clear what they are. 



(Philips)



3.5   Removal of references to SoLSA and NAS defined service areas 



It was pointed out that SoLSA is not a supported feature in Release 99 and that all references to it should be removed from TS 25.304. It was also suggested that all references to NAS defined service areas should be removed. No objections were presented. 



(AT&T Wireless)



3.6   Access class 10 bit and cell barring 



Section 5.3.1.1 implies that the cell status 'barred' does not apply for emergency calls and that to bar a cell for emergency calls the 'Access Class 10 bit' must be used. However, section 5.3.1.3 implies that emergency call calls can only be made in cells with status 'not barred'.



Section 5.3.1.2 states the Access Classes only prevents access to a cell (for load control reasons) and does not prevent a UE from camping on the cell. However, the text in 5.3.1.1/5.3.1.3 seems to contradict this and imply that Access Class 10 controls whether a UE can camp on the cell.



Ericsson agreed that there is a contradiction in Section 5.3.1.1 about emergency calls and barred cells.



(Motorola, Ericsson)



3.7   Description of Suitable cell 



It was pointed out that there seems to be a discrepancy between the definition of suitable cell in GSM and in UMTS. In GSM 03.22 it is stated that a suitable is not in an LA, which is in the list of forbidden LAs for roaming, while in TS 25.304 a suitable cell is not part of the list of forbidden LAs for regional provision of service. Ericsson made a late comment that the behavior of the UE may be different depending on whether the LA it was trying to register on was classified as “forbidden Las for regional provision of service” or “forbidden Las for roaming”. In the first case, the UE would select the cell but enter limited service, while in the second a PLMN selection would be triggered. It will thus be necessary to resolve this issue.



(Motorola, Ericsson)



3.8 Cell selection and reselection procedures



Support was expressed for the UE to select the first suitable cell found on a PLMN instead of necessarily finding the best suitable cell, since this would speed up the access to services. It was questioned whether some criteria for the way RF channels are scanned during the cell search procedure should be introduced into appropriate specifications (mainly RAN WG1 specs). 



It was also stressed that perhaps some additional clarifications to Figure 2 was needed concerning the behavior of UE in any cell selection. 



(Trium R&D, NEC)



4. Comments taken into account in R2-011142



The draft CR R2-010964, which was presented at RAN WG2#20, has been revised (R2-011142). Some of the comments from the e-mail discussion have been included:



· The cell barring and emergency call issue



· The use of “forbidden LAs for roaming” or “forbidden LAs for roaming” in the description of suitable cell.


· Clarification about triggers for initial cell selection



These are not that big issues (even though they may be severe errors) and it should be possible to clear them up during the meeting. The TIM comments, although relevant for issues already identified, were too late to be considered for the first version of the revised CR. Interested companies are urged to consider R2-011142 and provide additional comments during the meeting. 



Annex: E-mails posted on the RAN2 reflector



Here the e-mails that were posted on the RAN2 reflector are presented. 



Ulf Nilsson [Ulf.S.Nilsson@telia.se]:



Dear RAN WG2,



during RAN WG2#20, a discussion paper (R2-010964, attached below) was



presented, which identified a number of open issues in TS 25.304. It was



decided that an e-mail discussion should be held on the topic.



The open issues identified were:



-       The use of the term "strongest cell" for PLMN selection and initial



cell selection after PLMN selection



-       The ambiguous description regarding PLMN registration reject for



Camped Normally to Any Cell Selection



        state change in cell selection process (Figure 2 of TS 25.304)



-       The ambiguous description regarding simultaneous PLMN search and



Cell Reselection



-       The meaning of NAS Service Area (there is still an FFS)



-       Check that the concept of equivalent PLMNs is incorporated



completely



-       The clean up regarding task separation between NAS and AS



-       The clause 10 "Examples of procedures" shall be made consistent to



the normative text



We want further clean up the specification for Release 99:



-       The deletion of clause 9 specifying a Multicast on DSCH issue



 <<R2-010964.zip>>



Please post comments over the reflector with the header [25.304] in order to



allow interested delegates to take part in the discussion. In order to



prepare a summary, comments should be posted by May 13th so that I can



provide a summary the week before the meeting.



Ulf Nilsson



Telia



_________________________________________________________



Ulf Nilsson        Phone:   +46-(0)8-713 8264 (direct)



Telia Research AB           +46-(0)8-713 1000 (switchboard)



Vitsandsgatan 9    Fax:     +46-(0)8-713 8149



SE-123 86 Farsta   Mobile:  +46-(0)70-669 3009



SWEDEN             E-mail: Ulf.S.Nilsson@telia.se


El Azzouzi, Hisham [hisham.elazzouzi@mdc.nec.fr]:



Dear All,



So, I want to put ahead some other misleading things inside TS 25.304.



First, In 10.5 & 10.6 it stated that PLMN reselection could be triggered by



NAS for the manual mode and by AS for automatic mode.



Morever, a timer in AS should be the trigger for PLMN Reselection.



So in TS 25.304 and 25.331 there is no details about this timer.



My point of view is the trigger should not be a AS timer,



I think a PLMN reselection could be triggered in case of out of SA, when the



UE restarts a cell search without retrieving the registrated PLMN



Could anyone bring me any clarification about this issue ?



Second just one editorial comment about paragraph items and numbering.



Why chapters related to PLMN selection are separed by PLMN reselection



chapters ?



Indeed, 



* PLMN selection normal automatic mode normal case is located in 10.4



* PLMN selection normal automatic mode abnormal case is located in 10.7



what about the manual case(s) ?



BR



Hisham El Azzouzi



NEC FMDC



Klatt Axel [Axel.Klatt@T-MOBIL.DE]: 



Dear Hisham !



I hope I can clarify your questions:



1.) The timer in AS mentioned in 10.5 is used for REPORTING available PLMNs to NAS, not to TRIGGER a PLMN reselection. This timer is used e.g. for background scan for PLMNs with higher priority, but it is up to NAS to trigger the PLMN reselection.



If the UE is out of service an indication is send to NAS. Only NAS can perform PLMN (re-)selection.



2.) The chapter 10 needs a review which is not yet included in the provided doc. Input regarding this chapter is appreciated ...



BR, Axel.



----------------------------------------------------------------------



Axel Klatt



T-Mobil, Deutsche Telekom MobilNet GmbH



Radio Access Network Platform



Architecture & Requirements (T211)



                                       Tel.:      +49.(0).228.936.1278



Oberkasseler Str. 2, D-53227 Bonn      Fax :      +49.(0).228.936.1245



PO Box     30 04 63, D-53184 Bonn      GSM :      +49.(0).171.522.9937



                                       e.mail:   Axel.Klatt@t-mobil.de



http://www.T-D1.de               http://www.t-mobile-international.com



----------------------------------------------------------------------



Gregory Lemeunier [lemeunier.sii@PHILIPS.COM]:



Dear All,



I want to put ahead some other misleading things between TS 25.304 TS 25.331 & TS 25.133



In 25.331-360 section B.3.5  it is said "When an Initial cell reselection is triggered, the UE shall use the Initial cell reselection procedure (see [4]) to find a suitable cell"



with [4] : 25.304



Then in 25.304 section 5.4.1 Initial Cell Reselection Process, it is said : "Triggers for the Initial cell re-selection process are specified in [4]."



with [4] 25.331



So where are defined these triggers? In 25.331, there is only one example of trigger " the radio link failure"



Moreover all the triggers for cell reselection are not well described. In 25.304, it is specified that they are described in 25.133 or 25.331 but this is not very clear in 25.133 or 25.331.



Could anyone bring me any clarification about this issue ?



BR



LEMEUNIER Gregory



Philips Consumer Communications


Henri Pierme [henri.pierme@TRIUM-RD.COM]:



Dear All,



Here are some comments for this e-mail discussion on tdoc R2-010964 :



About the "strongest cell" term used in PLMN and initial cell selection, we also



agree it should either be clarified or removed.  In fact, I'm not completely



sure



of the intention : is it to remove this term, or to clarify it in 25.214 &



25.224 ?



Currently those two specs have very few normative information about the cell



search procedure. It could of interest to specify what the UE behaviour should



be precisely for that procedure.



In the PLMN selection procedure, for the PLMN report to NAS, it would seem



better  to have such report as soon as a PLMN is found (and not wait for



the procedure to end). For the user, it would avoid waiting for (possibly) a



long



time before having such information. Moreover, the user may not want to wait



for the end of the procedure if the PLMN it wants to select has already been



found (and displayed).



Considering the rationale for multiple PLMNs on one carrier, eventhough it is



obvious



that in border areas there will be some overlapping, I still wonder if there is



a real



need to allow multiple (non-equivalent) PLMNs on one carrier. In other words,



could it be acceptable for operators not to use the same center frequency. Since



a



200kHz is enough to differenciate both, would this requirement have a large



impact



on frequency planning ? Currently, having an "informative" recommendation in



order



to "try" to avoid multiple (non-equivalent) PLMNs on one carrier would not



change



the requirement on UE side (it would still need to support the case...). I would



like to



point out that, to my understanding, not allowing multiple PLMNs on one carrier



would greatly improve the PLMN and cell selection procedure. Is there a strong



reason



for operators to keep this flexibility ?



On the cell selection procedure, we also agree the procedure should be as fast



as



possible, and as soon as the UE has found a suitable cell (and not the strongest



cell)



should be acceptable. Moreover the cell search procedure in 25.214 & 25.224



could



also be clarified so that some ranking is done according to correlation peaks



for instance,



so that the cell selected will be dependant upon some radio criteria. However,



we also



wonder if there would be a need to add some criteria in the way RF channels are



scanned



during this procedure. This could be of interest if we want to avoid UE to



always follow



the same order in the scan, and end up on a cell being (more or less) always on



the same



RF carrier. Roughly, the idea could be to try to evenly balance the primary



access



according to the RF channels.



If no suitable cell is found, it makes also sense to select any acceptable cell,



and not the



best one.



Finally, we also agree on the alignment for initial cell reselection.



Thank you to comment,



best regards,



Henri Pierme.



Henri Pierme [henri.pierme@TRIUM-RD.COM]:



Dear All,



Still some comments on the strongest cell issue...



In tdoc R2-010964, the intention to send an LS to RAN4 is expressed



but I could not find any trace of such LS, so has an LS been produced ?



Moreover, shouldn't an LS be also sent to RAN1 ? If the assumption is



to specify the "strongest cell" notion in the cell search procedure, I believe



this should be reflected in RAN1 specs.



best regards,



Henri Pierme.



Timiri, Shailender [shailender.timiri@ATTWS.COM]:



Hello RAN2,



Since we are in the process of cleaning up 25.304, would it make sense to



remove references to SoLSA as this is not a supported feature? Also, the



references to "NAS-defined service area" could be removed if these are



SoLSA-related.



The attachment suggests these and additional (to R2-010964.zip), mostly



editorial, revisions, all highlighted in green.



regards,



Shailender Timiri



AT&T Wireless Services



+1-425-580-6879



Burbidge Richard-WCRB03 [Richard.Burbidge@MOTOROLA.COM]:



Dear All,



I would like to raise another open issue in 25.304 relating to cell barring. I hope this is not too late to be included in the summary of the email discussion. There seems to be a some ambiguities in the interpretation of the access class 10 bit:



1 - Section 5.3.1.1 implies that the cell status 'barred' does not apply for emergency calls and that to bar a cell for emergency calls the 'Access Class 10 bit' must be used. However, section 5.3.1.3 implies that emergency call calls can only be made in cells with status 'not barred'.



2 - Section 5.3.1.2 states the Access Classes only prevents access to a cell (for load control reasons) and does not prevent a UE from camping on the cell. However, the text in 5.3.1.1/5.3.1.3 seems to contradict this and imply that Access Class 10 controls whether a UE can camp on the cell.



Can anyone explain the intention behind the current text in 25.304.



Best regards



Richard



Lam, David [lam1d@NECTECH.CO.UK]:



Hello all



Here are a number of comments/further points to consider for 25.304.



In the changes for Figure 2, the transition from process "Cell Selection



when leaving Connected Mode" to state "Any Cell Selection" has been changed



from "no acceptable cell found" to "no suitable cell found".  What is the



reason for this? I think it was correct as it was.  In the lower half of the



diagram where the UE is in limited or no service state, the UE is only



concerned with acceptable cells, not suitable cells.



Also in Figure 2, should there not also be a new process called perhaps "Any



Cell Selection evaluation process" which is triggered from the "Any Cell



Selection" state in the same way as "Cell Reselection Evaluation Process" is



triggered from Camped Normally state?  If an acceptable cell is found from



this new Evaluation process then move to state "Camped on Any Cell".  The



"Any Cell Selection" state is where the UE can find no cells to camp on,



i.e. no service state.  The UE does not want to continuously search for any



acceptable cells for power-saving reasons.  It may be worth adding some more



text after this Figure 2 to explain this "Any Cell Selection" state in terms



of the AS is NOT CAMPED ON TO ANY CELL...



In the additional comments section at the end of 5.2.1, point "d) There are



no more selected PLMN in NAS" - the AS is either in states "Camped on any



Cell" or "Any Cell selection"  In either case there should still be triggers



for cell selection or reselection evaluation processes.



Regards



David Lam



NEC Technologies UK



Howell Andrew-WCAH03 [Andrew.Howell@MOTOROLA.COM]::



All,



During discussion in SA1 and CN1 on partial roaming issues I've noticed that the description of a suitable cell in 25.304 is different to that used by GSM in 03.22.



In particular in GSM the cell is suitable if "It should not be in an LA which is in the list of "forbidden LAs for roaming" (GSM 03.22 3.2.1)" while in 25.304 we have the definition that the cell is suitable if "The cell is not part of the list of "forbidden LAs for regional provision of service" (25.304 4.3)".



This seems to be an inconsistency and I believe that the list of "forbidden LAs for roaming" is the correct one.



Andrew



Andrew Howell



Technology Leader



Motorola PCS



Tel:    +44 1256 790170



        +44 7785 363850



Fax:    +44 1256 790190



Håkan Palm (ECS) [Hakan.Palm@ECS.ERICSSON.SE]:



Hi Andrew, 



I agree to your remark, there seems to be an inconsisteny with GSM and 22.011.



We should really be clear on the UE action when entering a cell where the LA belongs to one of the lists - which is quite different for the two cases.



My understanding is that in case the LA is part of the list "forbidden LAs for regional provision of service", UE should select the cell, but enter limited service state.



In case the cell is part of the list "forbidden LAs for roaming" UE should trigger PLMN selection.



BR, 



Håkan Palm



Ericsson



Castellani, Andrea [ACastellani@MAIL.TIM.IT]: 



Due to some e-mail problems, on behalf of Andrea Buldorini I try to send



again this proposal for 25.304 restructuring .



Best Regards



Andrea Castellani



(NOTE: This e-mail contained an attachment with the proposed changes)§
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Wolfgang Granzow [wolfgang.granzow@EED.ERICSSON.SE]:



Dear Richard and all,



I think you are right. There are indeed contradictions in Sec. 5.3.1.



At the time when we  introduced the text for  that section it was the



assumption of RAN2 that in barred cells emergency call should be



permitted if no other acceptable cell can be found, unless it is



forbidden by the Access Class 10 bit.



I realized now that with the big CR 044 ("Correction and restructuring")



the above assumption was changed. A new definition of a "barred cell"



was introduced which does not permit emergency call  (i.e. the present definition in



Sec.4.3).  With  this CR 044 respective changes were also  introduced into



Sec.  5.3.1.3. The earlier sentence "Generally, emergency calls shall be allowed in all cells (...)"



has been changed to  "Generally, emergency calls shall be allowed in all cells



whose barred status is not barred ( ...)".



It seems that a corresponding change of  Sec. 5.3.1.1  has been  overlooked simply



at that time.



This text would need to be aligned with our present assumption not to permit emergency call in



barred cells (provided we don't want to change this assumption again).



BR,



Wolfgang
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We have identified the following open issues in TS 25.304:





-
The use of the term ”strongest cell” for PLMN selection and initial cell selection after PLMN selection





-
The ambiguous description regarding PLMN registration reject for Camped Normally to Any Cell Selection state change in cell selection process (Figure 2 of TS 25.304)





-
The ambiguous description regarding simultaneous PLMN search and Cell Reselection





-
The meaning of NAS Service Area (there is still an FFS)





-
Check that the concept of equivalent PLMNs is incorporated completely





-
The clean up regarding task separation between NAS and AS





-
The clause 10 “Examples of procedures” shall be made consistent to the normative text





We want further clean up the specification for Release 99:





-
The deletion of clause 9 specifying a Multicast on DSCH issue





In the following sections we provide some possible solutions for further discussion in the group.





General rationale:





The TS 25.304 shall be cleaned up to specify unambiguously which stratum is responsible for which procedure and how the interaction takes place. The modelling part of TS 25.304 is not a guideline for implementation of Cell selection and Cell reselection; this is a consequence of the chosen modelling of the UTRAN, cf. TS 25.301, TS 25.401, TS 23.121.





This Tdoc focuses on optimising the procedural specification. The optimisation goal is to shorten in time the procedures, e.g. to use of first suitable cell in Cell selection procedure, and to keep the procedures as simple as possible.
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4.2
Functional division between AS and NAS in Idle mode





Table 1 presents the functional division between UE non-access stratum (NAS) and UE access stratum (AS) in idle mode. The non-access stratum part is specified in [5] and the access stratum part in the present document. Examples of different idle mode procedures are presented in Clause 10.





Table 1: Functional division between AS and NAS in idle mode





					Idle Mode Process




					UE Non-Access Stratum




					UE Access Stratum









					PLMN Selection and Reselection




					Maintain the list of allowed PLMN types. It can be GSM-MAP only, ANSI-41 only or both.





Maintain a list of PLMNs in priority order according to [5]. Select a PLMN using automatic or manual mode as specified in [5] and request AS to select a cell belonging to this PLMN. For each PLMN, associated radio access technology(ies) may be set.





Evaluate reports of available PLMNs from AS for PLMN selection.





Maintain a list of equivalent PLMN codes.




					Search for a suitable cell belonging to the PLMN requested by NAS. Perform cell selection process as described below.





If associated radio access technology(ies) is (are) set for the PLMN, search in this (these) radio access technology(ies) and other radio access technologies for that PLMN as specified in [5].





Report available PLMNs with associated PLMN type and radio access technology to NAS on request from NAS or autonomously. Stored information associated to the PLMN and radio access technology may be used




It must respect allowed PLMN types indications from NAS.









					Cell 
Selection




					Control cell selection for example by indicating radio access technology(ies) associated with the selected PLMN to be used initially in the search of a cell in the cell selection. NAS is also maintaining lists of forbidden registration areas and a list of NAS defined service areas in priority order.




					Perform measurements needed to support cell selection.





Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.





Search for a suitable cell belonging to the PLMN requested by NAS. The cells broadcast their 'PLMN identity' (GSM-MAP) or 'SID' in the system information. Respond to NAS whether such cell is found or not.





If associated radio access technology(ies) is (are) set for the PLMN, perform the search in this (these) radio access technology(ies) and other radio access technologies for that PLMN as specified in [5]. Stored information associated to the PLMN/RAT indicated by the NAS may be used.




If such a cell is found, the cell is selected to camp on.









					Cell 
Reselection




					Control cell reselection by for example, maintaining lists of forbidden registration areas and a list of NAS defined service areas in priority order.





Maintain a list of equivalent PLMN codes and provide the list to AS.




					Perform measurements needed to support cell reselection.





Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.





Change cell if a more suitable cell is found.









					Location registration




					Register the UE as active after power on.





Register the UE's presence in a registration area, for instance regularly or when entering a new registration area.





Deregister UE when shutting down.




					Report registration area information to NAS.














4.3
Service type in Idle mode





This clause defines the level of service that may be provided by the network to a UE in Idle mode.





The action of camping on a cell is necessary to get access to some services. Three levels of services are defined for UE in idle mode:





-
Limited service (emergency calls on an acceptable cell)





-
Normal service (for public use on a suitable cell)





-
Operator service (for operators only on a reserved cell)





Furthermore, the cells are categorised according to which services they offer:





acceptable cell:





An "acceptable cell" is a cell on which the UE may camp to obtain limited service (originate emergency calls). Such a cell shall fulfil the following requirements, which is the minimum set of requirements to initiate an emergency call in a UTRAN network:





-
The cell is not barred, see subclause 5.3.4.1





-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2;





suitable cell:





A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.





-
The cell is part of the selected PLMN or, for cell reselection only, of a PLMN considered as equivalent by the UE according to the information provided by the NAS.





-
The cell is not barred, see subclause 5.3.4.1.





-
The cell is not part of the list of "forbidden LAs for regional provision of service" [9].





-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.





-
The SoLSA criteria are fulfilled [SoLSA support is not in the current release].





barred cell:





A cell is barred if it is so indicated in the system information [4].





5
Process and procedure descriptions





5.1 PLMN selection and reselection




5.1.1
General




In the UE, the access stratum shall report available PLMNs to the non-access stratum on request from the non-access stratum or autonomously.





UE shall maintain a list of allowed PLMN types. The allowed PLMN type can be GSM-MAP only, ANSI-41 only or both. During PLMN selection and reselection, based on the list of allowed PLMN types and a list of PLMN identities in priority order, the particular PLMN may be selected either automatically or manually. Each PLMN in the list of PLMN identities can be identified by either 'PLMN identity' (GSM-MAP) or 'SID'. In the system information on the broadcast channel, the UE can receive identities of multiple PLMNs of either or both types, i.e. a 'PLMN identity' (GSM-MAP) or a 'SID' or a 'PLMN identity' (GSM-MAP) and a 'SID', in a given cell. The result of the PLMN selection is an identifier of the chosen PLMN, the choice being based on the allowed PLMN types, UE capability or other factors. This identifier is one of either 'PLMN identity' for GSM-MAP type of PLMNs or 'SID' for ANSI-41 type of PLMNs.





In case that the list of allowed PLMN types includes GSM-MAP, the non-access part of the PLMN selection and reselection process is specified in [5]. In the case that list of allowed PLMN types includes ANSI-41, the non-access stratum part of the PLMN selection and reselection is specified in TIA/EIA/IS-2000.5 and TIA/EIA/IS-707.




5.1.2
Support for Network Selection





5.1.2.1
General





PLMN selection for GSM-MAP is described in [5].





PLMN Selection for ANSI-41 is described in TIA/EIA/IS-2000.5 and TIA/EIA/IS-707.




On request of the non-access stratum the access stratum should perform a search for available PLMNs and report them to the non-access stratum.





5.1.2.2
UTRA case





The UE shall scan all carriers  in the UTRA band according to its capabilities to find available PLMNs. On each carrier, the UE shall search for a cell (according to the cell search procedures for FDD, see [14], and TDD, see [15]) and read its system information, in order to find out which PLMN the cell belongs to. If the UE can read the PLMN identity, the found PLMN shall be reported to the NAS as a high quality PLMN (but without the RSCP value), provided that the following high quality criterion is fulfilled:





1.
For an FDD cell, the measured primary CPICH RSCP value shall be greater than or equal to -95 dBm.





2.
For a TDD cell, the measured P-CCPCH RSCP shall be greater than or equal to -84 dBm.





The found PLMNs, which do not fulfil the high quality criterion but the UE has been able to read their PLMN identities, are reported to the NAS together with the CPICH RSCP value for UTRA FDD cells and with the P-CCPCH RSCP value for UTRA TDD cell.




The search for PLMNs on the rest of the carriers may be stopped on request of the NAS. The UE may optimise this search by using stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements.




Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.





5.1.2.3
GSM case





Support for network selection in GSM is described in [1].





5.2
Cell selection and reselection in idle mode





5.2.1
Introduction





As stated in clause 1, the present document applies to UEs that support at least UTRA.




Different types of measurements are used in different radio access technologies and modes for the cell selection and reselection. Whenever a direct comparison of these measurements is required, mapping functions will be applied that are defined in [4]. The use of the mapping functions is defined in subclause 7.1. Measured values are marked with the index 'meas', whereas the index 'map' is used whenever mapping functions have been applied onto a measured value. The performance requirements for the measurements are specified in [10][11].





The UE shall select a suitable cell and the radio access mode based on idle mode measurements and cell selection criteria.





When camped on a cell, the UE shall regularly search for a better cell according to the cell reselection criteria. If a better cell is found, that cell is selected.





The non-access stratum is informed if the cell selection and reselection results in changes in the received system information.





For normal service, the UE has to camp on a suitable cell, tune to that cell's control channel(s) so that the UE can:





-
Receive system information from the PLMN;





-
Receive registration area information from the PLMN, e.g., location area and routing area; and





-
Identify the NAS defined service area(s) to which the serving cell belongs;





-
Receive other AS and NAS Information;





-
If registered:





-
receive paging and notification messages from the PLMN; and





-
initiate call setup for outgoing calls or other actions from the UE.





5.2.2
States and state transitions in Idle Mode





Figure 2 shows the states and procedures in Idle Mode.
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Figure 2: Idle Mode Cell Selection and Reselection
In any state, a new selected PLMN causes an exit to number 1





Cell selection process




Whenever a PLMN has been selected by NAS, the UE shall attempt to find a suitable cell to camp on. 




The NAS may control the cell selection by:




-
providing information on radio access technology(ies) associated with the selected PLMN;





-
maintaining lists of forbidden registration areas;





-
maintaining a list of NAS defined service areas in priority order.





One or several radio access technologies may be associated with the selected PLMN. In [5], it is specified which radio access technology a UE shall select to search for a suitable cell of the selected PLMN. 




The NAS may also provide the list of equivalent PLMNs. 




For the selected RAT, the UE shall attempt to find a suitable cell to camp on using one of the two procedures, Initial cell selection or Stored information cell selection. 




This stored information makes the search for a suitable cell faster and The Stored information cell selection shall have precedence over the Initial cell selection procedure. The information may contain information about several radio access technologies. 




If a suitable cell has been found, then the AS reports this event to NAS so that the necessary NAS registration procedures can be performed, else the UE enters the state Any cell selection.




If the registration is successful, the AS is informed to obtain normal service in this cell.




Camped normally State




In this state the UE shall perform the tasks specified in clause 5.2.5. 









When UE leaves idle mode, state Camped normally, in order to enter connected mode, state Connected mode, the UE shall attempt to access the current serving cell. If the access attempt to the serving cell fails, the UE shall use the Cell reselection evaluation procedure. 




Connected mode State




The procedures in Connected mode are specified in [25.331]





When returning to idle mode, the UE shall use the procedure Cell selection when leaving connected mode in order to find a suitable cell. If a suitable cell is found, then the AS reports this event to NAS to be capable to perform necessary NAS registration procedures. If no suitable cell is found, the Stored information cell selection procedure shall be used.





The UE shall regularly evaluate the cell reselection criteria based on radio measurements, Cell Reseleciton Evaluation process, and if a better suitable cell is found that cell is selected, procedure Cell reselection. The change of cell may imply a change of radio access technology.





If no suitable cell is found, Cell reselection evaluation procedure, the UE shall attempt to find an acceptable cell of any PLMN, state Any cell selection. 




Any cell selection State




In this state the UE performs the tasks specified in subclause 5.2.8




The state is also entered if the NAS non-access stratum indicates that the UE is not registered in the selected PLMN, see [5], or if there is no USIM in the UE. If an acceptable cell is found, the UE shall camp on this cell and obtain limited service, state Camped on any cell. For the first event, the UE shall continue to camp on the serving suitable cell because this cell is acceptable per definition and move immediately to state Camped on any cell.




Camped on any cell State




In state Camped on any cell, the UE shall behave as specified in subclause 5.2.9but may camp on a cell of a different PLMN. Additionally, the UE shall regularly attempt to find a suitable cell of the selected PLMN using stored information, trying all radio access technologies that are supported by the UE. If a suitable cell is found, the PLMN is reselected which causes an exit to number 1 or 2.





When a cell reselection is triggered, the UE shall evaluate the cell reselection criteria based on radio measurements, and if a better cell is found that cell is selected. The change of cell may imply a change of radio access technology.





If no acceptable cell is found, the UE shall continue to search for an acceptable cell of any PLMN in state Any cell selection trying all radio access technologies that are supported by the UE.




NOTE:
The 'PLMN selection and reselection' process may select a new PLMN at any time in idle mode, which in Figure 2 causes an exit to number 1.





5.2.3
Cell Selection procedures




5.2.3.1
UTRA case





5.2.3.1.1
Description















a)
Initial Cell Selection






This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all carriers in the UTRA band to find a suitable cell of the selected PLMN. Once a suitable cell is found the search of the rest of the carriers shall be stopped and this cell shall be selected.




b)
Stored Information Cell Selection






This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from measurement control information elements received in previous camping on the selected PLMN. Once the UE has found a suitable cell the UE shall select it.




















5.2.3.1.2
Criteria





The cell selection criteria S are defined as follows.
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The cell selection criterion S is fulfilled when:
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Squal has to be evaluated for FDD cells only.





					Squal 




					Cell Selection quality value, (dB)





Not applicable for TDD cells or GSM cells.









					Srxlev




					Cell Selection RX level value (dB)









					Qqualmeas




					Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. Not applicable for TDD cells or GSM cells.









					Qrxlevmeas




					Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm), P-CCPCH RSCP for TDD cells (dBm) and RXLEV for GSM cells (dBm).









					Qqualmin




					Minimum required quality level in the cell (dB). Not applicable for TDD cells or GSM cells.









					Qrxlevmin




					Minimum required RX level in the cell. (dBm)









					Pcompensation




					max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB)









					UE_TXPWR_MAX_RACH




					Maximum TX power level an UE may use when accessing the cell on RACH (read in system information), (dBm)









					P_MAX




					Maximum RF output power of the UE, (dBm)














5.2.3.2
GSM case





The cell selection procedures in GSM are specified in [1].





5.2.4
Void




5.2.5
Camped Normally State





5.2.5.1
UTRA case





When camped normally, the UE shall perform the following tasks:





-
select and monitor the indicated PICH and PCH of the cell as specified in clause 8 according to information sent in system information;





-
monitor relevant System Information. This is specified in [4];





-
perform necessary measurements for the cell reselection evaluation procedure;





-
execute the cell reselection evaluation process on the following occasions/triggers:





1)
UE internal triggers, so as to meet performance as specified in [10] and [11];





2)
When information on the BCCH used for the cell reselection evaluation procedure has been modified





5.2.5.2
GSM case





The Camped Normally State is specified in [1].





5.2.6
Cell Reselection Evaluation Process





5.2.6.1
UTRA case





The cell reselection process is specified in the following sub-clauses:





5.2.6.1.1
Measurement rules for cell re-selection when HCS is not used





If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:





-
use Squal for FDD cells and Srxlev for TDD for Sx and apply the following rules.





1.
If Sx > Sintrasearch, UE need not perform intra-frequency measurements. 
If Sx <= Sintrasearch, perform intra-frequency measurements.
If Sintrasearch, is not sent for serving cell, perform intra-frequency measurements.





2.
If Sx > Sintersearch, UE need not perform inter-frequency measurements
If Sx <= Sintersearch, perform inter-frequency measurements.
If Sintersearch, is not sent for serving cell, perform inter-frequency measurements.





3.
If Sx > SsearchRAT m, UE need not perform measurements on cells of RAT "m".
If Sx <= SsearchRAT m, perform measurements on cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, perform measurements on cells of RAT "m".





5.2.6.1.2
Measurement rules for cell re-selection when HCS is used





If the system information broadcast in the serving cell indicates that HCS is used, then for intra-frequency and inter-frequency measurements, the UE shall:





1.
For intra-frequency and inter-frequency threshold-based measurement rules






use Squal for FDD cells and Srxlev for TDD cells for Sx and apply the following rules.





IF (Srxlevs <= SsearchHCS) or (if FDD and Sx <= Sintersearch) THEN






measure on all intra-frequency and inter-frequency cells





ELSE






IF (Sx > Sintrasearch) THEN






measure on all intra-frequency and inter-frequency cells, which have higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered






ELSE






measure on all intra-frequency and inter-frequency cells, which have equal or higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered






ENDIF






ENDIF





2.
For intra-frequency and inter-frequency measurement rules for fast-moving UEs:






If the number of cell reselections during time period TCRmax exceeds NCR, high-mobility has been detected. In this high-mobility state, UE shall





-
measure intra-frequency and inter-frequency neighbouring cells, which have equal or lower HCS priority than serving cell.





-
prioritise re-selection of intra-frequency and inter-frequency neighbouring cells on lower HCS priority level before neighbouring cells on same HCS priority level.






When the number of cell reselections during time period TCRmax no longer exceeds NCR, UE shall





-
continue these measurements during time period TCrmaxHyst, and





-
revert to measurements according to the threshold based measurement rules.





When serving cell belongs to a hierarchical cell structure, the UE shall follow these rules for Inter-RAT measurements:





1.
Inter-RAT threshold-based measurement rules






use Squal for FDD cells and Srxlev for TDD cells for Sx and apply the following rules.






IF (Srxlevs <= SHCS,RATm) or (if FDD and Squal <= SSearchRATm) THEN






UE shall measure on all inter-RATm cells






ELSE






IF (Sx > Slimit,SearchRATm) THEN






UE need not measure neighbouring cells in RAT "m"





ELSE






UE shall measure on all neighbouring cells in RAT "m", which have equal or higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered






ENDIF






ENDIF





2.
Inter-RAT measurement rules for fast-moving UEs





-
If the number of cell reselections during time period TCRmax exceeds NCR, high-mobility has been detected. In this high-mobility state, UE shall





-
measure the neighbouring cells in RAT "m", which have an equal or lower HCS priority than the serving cell




-
prioritise re-selection of neighbouring cells in RAT "m" on lower HCS priority level before neighbouring cells in RAT "m" on same HCS priority level.






When the number of cell reselections during time interval TCRmax no longer exceeds NCR, UE shall





-
continue these measurements during time period TCrmaxHyst, and





-
revert to measure according to the threshold-based measurement rules.





5.2.6.1.3
Non-suitable cells (Squal > 0 or Srxlev > 0)





If the best cell according to cell reselection criteria specified in subclause 5.2.6.1.4, does not fulfil all requirements for a suitable cell, that cell, together with all cells on that frequency shall be removed as candidate for cell re-selection (see also subclause 5.3).





5.2.6.1.4
Cell Reselection Criteria





The following cell re-selection criteria are used for intra-frequency cells, inter-frequency cells and inter-RAT cells:





The quality level threshold criterion H for hierarchical cell structures is used to determine whether prioritised ranking according to hierarchical cell re-selection rules shall apply, and is defined by:
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If it is indicated in system information that HCS is not used, the quality level threshold criterion H is not applied.




The cell-ranking criterion R is defined by:
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where:
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TEMP_OFFSETn applies an offset to the H and R criteria for the duration of PENALTY_TIMEn after a timer Tn has started for that neighbouring cell.





TEMP_OFFSETn and PENALTY_TIMEn are only applicable if the usage of HCS is indicated in system information.





The timer Tn is implemented for each neighbouring cell. Tn shall be started from zero when one of the following conditions becomes true:





-
if HCS_PRIOn <> HCS_PRIOs and





Qmeas_LEV,n > Qhcsn






Or




-
if HCS_PRIOn = HCS_PRIOs and




-
for serving FDD and neighbour FDD cells if the quality measure for cell selection and reselection is set to CPICH RSCP in the serving cell, and:






Qmap,n > Qmap,s + Qoffset1s,n





-
for serving FDD and neighbour FDD cells if the quality measure for cell selection and reselection is set to CPICH Ec/No in the serving cell, and:






Qmeas_LEV,n > Qmeas_LEV,s + Qoffset2s,n





-
for all other serving and neighbour cells:






Qmap,n > Qmap,s + Qoffset1s,n





Tn for the associated neighbour cell shall be stopped as soon as any of the above conditions are no longer fulfilled. Any value calculated for TOn is valid only if the associated timer Tn is still running else TOn shall be set to zero.





At cell-reselection, a timer Tn is stopped only if the corresponding cell is not a neighbour cell of the new serving cell, or if the criteria given above for starting timer Tn for the corresponding cell is no longer fulfilled with the parameters of the new serving cell. On cell re-selection, timer Tn shall be continued to be run for the corresponding cells but the criteria given above shall be evaluated with parameters broadcast in the new serving cell if the corresponding cells are neighbours of the new serving cell.




					Sn




					Cell Selection value of the neighbouring cell, (dB)









					Qmap,n




					Quality of the neighbouring cell, after mapping function is applied, derived from CPICH Ec/N0 or CPICH RSCP for FDD cells, from P-CCPCH RSCP for TDD cells and from RXLEV for GSM cells. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.









					Qmap,s




					Quality of the serving cell, after mapping function is applied, derived from CPICH Ec/N0 or CPICH RSCP for FDD cells and from P-CCPCH RSCP for TDD cells. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.









					Qmeas_LEV




					Quality value. The quality value of the received signal expressed in CPICH_Ec/No or CPICH_RSCP_LEV for FDD cells as set by the Cell_selection_and_reselection_quality_measure information element, P-CCPCH_RSCP_LEV for TDD cells and RXLEV for GSM cells. 














Cell reselection parameters broadcast in system information are listed in subclause 5.2.6.1.5.





The quality values Qmap,n and Qmap,s are determined by mapping functions. The parameters for these mapping functions are broadcast in system information. The mapping function maps a certain range of measurement values to a representing quality value. Qmap,n and Qmap,s can have values between 0 and 99 (step size 1).





The UE shall perform ranking of all cells that fulfil the S criterion (see subclause 5.2.3.1.2) among





-
all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0. Note that this rule is not valid when UE high-mobility is detected (see subclause 5.2.6.1.2).





-
all cells, not considering HCS priority levels, if no cell fulfil the criterion H >= 0. This case is also valid when it is indicated in system information that HCS is not used, that is when serving cell does not belong to a hierarchical cell structure.





The cells shall be ranked according to the R criteria specified above, deriving Qmap,n and Qmap,s and calculating the R values using CPICH RSCP, P-CCPCH RSCP and RXLEV for FDD, TDD and GSM cells, respectively.




The offset Qoffset1s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst1s is used for Qhysts to calculate Rs.





If the usage of HCS is indicated in system information, TEMP_OFFSET1n is used for TEMP_OFFSETn to calculate TOn. If it is indicated in system information that HCS is not used, TEMP_OFFSETn is not applied when calculating Rn. The best ranked cell is the cell with the highest R value.





If a TDD or GSM cell is ranked as the best cell, then the UE shall perform cell re-selection to that TDD or GSM cell.





If an FDD cell is ranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH RSCP, the UE shall perform cell re-selection to that FDD cell.





If an FDD cell is ranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH Ec/No, the UE shall perform a second ranking of the FDD cells according to the R criteria specified above, but using the measurement quantity CPICH Ec/No for deriving the Qmap,n and Qmap,s and calculating the R values of the FDD cells. In this case, the mapping function Qmap = Qmeas_LEV is used and the offset Qoffset2s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst2s is used for Qhysts to calculate Rs. If the usage of HCS is indicated in system information, TEMP_OFFSET2n is used to calculate TOn. If it is indicated in system information that HCS is not used, TEMP_OFFSETn is not applied when calculating Rn. Following this second ranking, the UE shall perform cell re-selection to the best ranked FDD cell.





In all cases, the UE shall reselect the new cell, only if the cell reselection criteria are fulfilled during a time interval Treselection.





5.2.6.1.5
Cell reselection parameters in system information broadcasts





The selection of values for network controlled parameters can be optimised by means of different methods. Examples of methods are described in [6]. Cell reselection parameters are broadcast in system information and are read in the serving cell as follows:





Qoffset1s,n




This specifies the offset between the two cells. It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.





Qoffset2s,n




This specifies the offset between the two cells. It is used for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH Ec/No.





Qhyst1s




This specifies the hysteresis value (Qhyst). It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.





Qhyst2s




This specifies the hysteresis value (Qhyst). It is used for FDD cells if the quality measure for cell selection and re-selection is set to CPICH Ec/No.




HCS_PRIOs, HCS_PRIOn





This specifies the HCS priority level (0-7) for serving cell and neighbouring cells.





Qhcss, Qhcsn





This specifies the quality threshold levels for applying prioritised hierarchical cell re-selection.





Qqualmin





This specifies the minimum required quality level in the cell in dB. It is not applicable for TDD cells or GSM cells.




Qrxlevmin





This specifies the minimum required RX level in the cell in dBm.




PENALTY_TIMEn




This specifies the time duration for which the TEMPORARY_OFFSETn is applied for a neighbouring cell.





TEMPORARY_OFFSET1n




This specifies the offset applied to the H and R criteria for a neighbouring cell for the duration of PENALTY_TIMEn. It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.





TEMPORARY_OFFSET2n




This specifies the offset applied to the H and R criteria for a neighbouring cell for the duration of PENALTY_TIMEn. It is used for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH Ec/No.





TCRmax






This specifies the duration for evaluating allowed amount of cell reselection(s).





NCR




This specifies the maximum number of cell reselections.





TCRmaxHyst




This specifies the additional time period before the UE can revert to low-mobility measurements.





Treselections




This specifies the cell reselection timer value.





SsearchHCS




This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the limit for Srxlev in the serving cell below which the UE shall initiate measurements of all neighbouring cells of the serving cell.




SsearchRAT 1 - SsearchRAT k




This specifies the RAT specific threshold in the serving cell used in the inter-RAT measurement rules.





SHCS,RATm





This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the RAT specific threshold in the serving cell used in the inter-RAT measurement rules.





Sintrasearch




This specifies the threshold (in dB) for intra frequency measurements and for the HCS measurement rules.





Sintersearch




This specifies the threshold (in dB) for intra frequency measurements and for the HCS measurement rules.





Slimit,SearchRATm




This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the RAT specific threshold (in dB) in the serving UTRA cell above which the UE need not perform any inter-RAT measurements in RAT "m".





Mapping Info





This specifies the information necessary to define the mapping function used for mapping a certain range of measurement values to a representing quality value (0..99, step size 1).





5.2.6.2
GSM case





The cell reselection procedure in GSM, including reselection from GSM to UTRA, is specified in [1].





5.2.7
Cell Selection when leaving connected mode





5.2.7.1
UTRA case





When returning to idle mode from connected mode, the UE shall select a suitable cell to camp on. Candidate cells for this selection are the cell(s) used immediately before leaving connected mode. If no suitable cell is found, the UE shall use the Stored information cell selection procedure in order to find a suitable cell to camp on.





When returning to idle mode after an emergency call on any PLMN, the UE shall select an acceptable cell to camp on. Candidate cells for this selection are the cell(s) used immediately before leaving connected mode. If no acceptable cell is found, the UE shall continue to search for an acceptable cell of any PLMN in state Any cell selection.





5.2.7.2
GSM case





Cell selection when leaving connected mode in GSM is specified in [1].





5.2.8
Any Cell Selection state





In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all radio access technologies that are supported by the UE.





The UE shall stay in this state until an acceptable cell is found.





5.2.9
Camped on Any Cell State





5.2.9.1
UTRA case










In this state, the UE shall perform the following tasks:





-
monitor relevant System Information; This is specified in [4];





-
perform necessary measurements for the cell reselection evaluation procedure;





-
Execute the cell reselection evaluation process on the following occasions/triggers:





1)
UE internal triggers, so as to meet performance as specified in [10] and [11];





2)
When information on the BCCH used for the cell reselection evaluation procedure has been modified;





-
regularly attempt to find a suitable cell of the selected PLMN trying all radio access technologies that are supported by the UE. If a suitable cell is found, the PLMN is reselected which causes an exit to number 1 or 2 in Figure 2.





5.2.9.2
GSM case





The camped on any cell state in GSM is specified in [1].





5.3
Cell Access Restrictions





5.3.1
UTRA cells





There are two mechanisms which allow an operator to impose cell access restrictions. The first mechanism uses indication of cell status and special reservations for control of cell selection and re-selection procedures. The second mechanism, referred to as Access Control, shall allow to prevent selected classes of users from sending initial access messages for load control reasons. At subscription, one or more Access Classes are allocated to the subscriber and stored in the USIM [9], which are employed for this purpose.





5.3.1.1
Cell status and cell reservations





Cell status and cell reservations are indicated with the Cell Access Restriction Information Element in the System Information Message [4] by means of three Information Elements:





-
Cell barred (IE type: "barred" or "not barred"),





-
Cell Reserved for operator use (IE type: "reserved" or "not reserved"),





-
Cell Reserved for SoLSA exclusive use (IE type: "reserved" or "not reserved").





When cell status is indicated as "not barred", "not reserved" for operator use, and "not reserved" for SoLSA,





-
the UE may select/re-select this cell during the cell selection and cell re-selection procedures in Idle mode and in Connected mode.





When cell status is indicated as "not barred", "not reserved" for operator use, and "reserved" for SoLSA,





-
UEs not supporting SoLSA shall behave as if cell status "barred" is indicated (see below).





When cell status is indicated as "not barred", "reserved" for operator use,





-
UEs assigned to an Access Class in the range 11 to 15 may select/re-select this cell if in the home PLMN.





-
UEs assigned to an Access Class in the range 0 to 9 shall behave as if cell status "barred" is indicated (see below).





When cell status "barred" is indicated,





-
the UE is not permitted to select/re-select this cell, except for emergency call, when no other acceptable cell can be found, and the cell is not barred for emergency call by means of the "Access Class 10 bit", see clause 5.3.1.3.





-
The UE shall ignore the "Cell Reserved for SoLSA exclusive use" IE.





-
The UE shall select another cell according to the following rule:





-
If the "Intra-frequency cell re-selection indicator" IE in Cell Access Restriction IE is set to value "allowed", the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled.





-
If the UE is camping on another cell, the UE shall exclude the barred cell from the neighbouring cell list until the expiry of a time interval Tbarred. The time interval Tbarred is sent via system information in a barred cell together with Cell status information in the Cell Access Restriction IE.





-
If the UE does not select another cell, and the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.




-
If the "Intra-frequency cell re-selection indicator" IE is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell. For emergency call, the Intra-frequency cell re-selection indicator IE" shall be ignored, i.e. even if it is set to "not allowed" the UE may select another intra-frequency cell.





-
If the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.





5.3.1.2
Access Control





Information on cell access restrictions associated with the Access Classes is broadcast as system information, [4].





The UE shall ignore Access Class related cell access restrictions when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because access on that cell is not allowed for any of the Access Classes of the UE. A change of the indicated access restriction shall not trigger cell re-selection by the UE.





Access Class related cell access restrictions shall be checked by the UE before sending an RRC connection request message when entering Connected Mode from UTRAN Idle mode. Cell access restrictions associated with the Access Classes shall not apply when the initial access for entering Connected Mode is triggered by an Inter-RAT cell re-selection to UTRAN, and for a UE which already is in Connected Mode.





5.3.1.3
Emergency Call





Generally, emergency calls shall be allowed in all cells whose barred status is not barred, independent of restrictions due to cell reservations.





A restriction on emergency calls, if needed, shall be indicated in the "Access class barred list" IE [4]. Full details of operation under "Access class barred list" are described in [9].





5.3.2
GSM cells





The cell access restrictions applicable to GSM are specified in [1].





5.4
Cell Reselection Processes in RRC Connected Mode





5.4.1
Initial Cell Reselection Process





Triggers for the Initial cell re-selection process are specified in [4].





The UE shall attempt to find a suitable cell belonging to the selected PLMN and select it. The UE may optimise this search by using stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements.





























Rationale:





The corresponding algorithm was deleted from Initial cell selection in idle mode but it was forgotten to remove it for initial cell reselection in connected mode. The same principle shall be applied here as for Stored information cell selection.





If the UE is unable to find any suitable cell, the UE shall release the RRC connection and enter idle mode.





5.4.1.1
Criteria





The criteria for initial cell reselection are specified in subclause 5.2.6.1.4.





5.4.2
Void





5.4.3
Cell Reselection Process





The Cell reselection process in Connected Mode is the same as used for idle mode, described in subclause 5.2.6.





5.5
Location Registration





In the UE, the access stratum shall report registration area information to the non-access stratum.





The non-access part of the location registration process is specified in [5].
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