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___________________________________________________________________________



TSG CN1 thanks TSG SA2 for their LS on RAB Assignment and QoS Negotiation (Tdoc S2-002108). 



Being aware that the QoS negotiation issue is still under discussion in S2, N1 would like to give the following answers to the questions applicable to N1:



Question:



SA2 kindly asks the groups to analyse the two alternatives (i.e. list of discrete values versus value range) from an IE coding perspective. 



Answer:



The discussion about the QoS coding solutions (discrete values versus value range) has started in N1. N1 would like to ask S2 to provide more detailed stage 2 information/requirements (in particular referring to the specs 23.060 and 23.107).



Question:



SA2 also asks the groups to analyse the concerns raised by Nortel and provide the involved WGs with any information needed for further work.



Answer:



Regarding the concerns raised within S2 about meeting the following requirements:



a) The solution shall be backward compatible with R99 mobiles,



b) The solution shall work for application located on external devices (i.e. not UMTS aware),



c) The solution shall minimise the impact on the radio interface (i.e. in terms of addition parameters).



N1 believes that requirement b) is not under N1 reponsibility. Discussion on  requirements a) and c) will follow depending on the outcome of the analysis on the QoS coding solutions.  



� Please write any action required from the groups in a clear way.
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______________________________________________________________________________________



TSG CN1 has discussed the LS on Enhancement of CPHS Network Operator Name Feature for 3G would like to give the following answers(the text in italics is the original text from T3)



· Control the network name displayed on the ME/UE based upon a mapping of the broadcast PLMN identity and the contents of a USIM file. The file contains an associated name for a given PLMN identity.



This is seen as technical feasible and is not in conflict with TSG CN1 specific definitions.



· Wild cards should also be allowed to enable blanket associations of PLMN identities.



This is seen as technical feasible and is not in conflict with TSG CN1 specific definitions.



· If the registered PLMN is not accounted for in the USIM then the ME/UE should revert back to the ME's/UE's own MoU list.



This is inline with TSG CN1 interpretation and is not in conflict with TSG CN1 specific definitions.



· It should be possible to include the LAC for a given PLMN.



This is seen as technical feasible, but TSG CN WG1 would like to stress that this should only be used for the user indication but shall not impact the MM/GMM behaviour. 



· The information stored in the file for a given PLMN identity should also have the provision to control any roaming status indicators (i.e. icons or text).



Currently the MS only indicates Operator name corresponding to the MCC and MNC code of the registered PLMN. The proposed "roaming status indicators" are additions of new features. Because the legacy MSs do not need to support these new features is not completely backwards compatible as such.



· In addition, there should be provision to control the activation of the HPLMN search for a given PLMN. This would mean that the given PLMN would be treated as if it was the HPLMN in the network selection procedures. See 3GPP 23.022.



According to the current definition in TS 3G 23.122, the HPLMN is identified by a unique MCC+MNC (which is derived from the IMSI). Thus multiple PLMNs can not be treated as HPLMN in MM/GMM. The introduction of a multiple HPLMN concept means essentially changes to 23.122. This topic must be studied carefully, during the discussion the following questions were raised: 



· In case of multiple HPLMNs, which one takes the highest priority or is this an implementation issue?



· Should the MS stay in the "other HPLMN" even if the real HPLMN matching the IMSI MCC+MNC is available? There is no HPLMN search in HPLMN.



TSG CN1 see this multiple HPLMNs concept as an introduction of an new feature for which a service requirement defined by TSG S1 is needed. 



� Please write any action required from the groups in a clear way.
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___________________________________________________________________________



During TSG CN Plenary #10 and during TSG SA Plenary #10, Tdoc NP-00697 and Tdoc SP-00666 respectively raise the same very important problem concerning GPRS and roaming situation. This problem, which has been experienced from the deployment of GPRS in live networks, has been further analysed by TSG CN WG1 and can be summarised as follows:



Operator A has a Roaming agreement with operator B, but only for Circuit Switched services not for GPRS (both networks supporting GPRS).



The customer moves from operator A's coverage to operator B's coverage. Operator B should accept that customer's attach/registration attempts on network B for circuit switched services, but should reject the GPRS attach.



Instead of such behaviour, two different implementations have been identified:



· According to 3GPP specifications, the customer is denied from the whole operator B’s network (CS and PS domains) (error cause #11 “PLMN not allowed” of TS 04.08 R’97)



· A manufacturer’s specific implementation tries to avoid such problem sending another error cause value (#7 “GPRS service not allowed” of TS 04.08 R’97), but according to the TS 04.08 the MS is not allowed to try anymore to attach to a PS domain of any GSM network unless it is switched off and on.



Consequently, if there is only a roaming agreement for CS services but not for PS service (GPRS) with the visited network, there does not exist any suitable cause value with which PS attach can be rejected without impact on both the GSM services and the GPRS services in other networks.


In order to solve the problem a new rejection cause value "GPRS services not allowed in this PLMN"(#14) has been introduced. This new rejection cause can be sent to the MS during GPRS attach, detach and RAU if a visited PLMN does not offer GPRS roaming to that MS. A list of "forbidden PLMNs for GPRS service" has been introduced in 03.22(23.122) which must at least consist of one entry.



Relevant CRs have been agreed by CN1 to 04.08 and 03.22 for all releases from R97 onwards. Attached to this liaison is Tdoc N1-010216 containing the CR on 04.08 Release 97 (the companion CRs are in Tdoc N1-010219, Tdoc N1-010220 and Tdoc N1-010221).The CR on TS 03.22 R97 is attached to this liaison in Tdoc N1-010215 (the companion CRs are in Tdoc N1-010223 and Tdoc N1-010224).



1. TSG CN WG1 would like to ask TSG CN WG4 to proceed with the necessary work under their responsibility to support this solution to solve this GPRS roaming problem.



2. TSG CN WG1 would like to ask TSG SA WG1 to proceed to the relevant modifications, if needed, to TS 02.11 R’97, TS 02.11 R’98, TS 22.011 R’99 and 22.011 R4 as the corresponding stage 3 needed some modifications for the implementation of the solution of this GPRS roaming problem. The relevant CR on TS 03.22 Release 97 is attached to this liaison in Tdoc N1-010215 (the companion CRs are in Tdoc N1-010223 and Tdoc N1-010224).



3. TSG CN WG1 would like to ask TSG GERAN WG2 to endorse the CRs on 03.22 as TSG GERAN WG2 has the prime responsibility for 03.22.
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1.2
Definitions and abbreviations




Abbreviations used in the present document are listed in GSM 01.04.




Home PLMN
This is a PLMN where the MCC and MNC of the PLMN identity match the MCC and MNC of the IMSI. Matching criteria are defined in Annex A.




Selected PLMN
This is the PLMN that has been selected according to subclause 3.1, either manually or automatically.




Available PLMN
In the case of a MS operating in MS operation mode A or B, this is a PLMN where the MS has found a cell that satisfies conditions (ii) and (iv) of subclause 3.2.1.
In the case of a MS operating in MS operation mode C, this is a PLMN which is not in the list of forbidden PLMNs or in the list of "forbidden PLMNs for GPRS service"in the MS



Registered PLMN (RPLMN)
This is the PLMN on which certain LR outcomes have occurred (see table 1).




Allowable PLMN
This is a PLMN which is not in the list of forbidden PLMNs in the MS.




Visited PLMN of home country
This is a PLMN, different from the home PLMN, where the MCC part of the PLMN identity is the same as the MCC of the IMSI.




Registration
This is the process of camping on a cell of the PLMN and doing any necessary LRs.




Camped on a cell
The MS (ME if there is no SIM) has completed the cell selection/reselection process and has chosen a cell from which it plans to receive all available services. Note that the services may be limited, and that the PLMN may not be aware of the existence of the MS (ME) within the chosen cell.




Current serving cell
This is the cell on which the MS is camped.




Suitable Cell
This is a cell on which an MS may camp. It must satisfy criteria (i) to (v) of subclause 3.2.1. For an MS in group receive mode, the suitable cell is determined by the criteria defined in subclause 5.2.3.




Acceptable Cell
This is a cell that the MS may camp on to make emergency calls. It must satisfy criteria (ii) and (iv) of subclause 3.2.1.




Group call
A communication in which several MSs can receive, but at most one may be allowed to transmit on a radio channel. Examples of group calls are those established for the voice group call service (VGCS, see GSM 03.68).




Broadcast call
A communication in which several MSs can receive, but only the originator of the call is allowed to transmit on the radio channel. Examples of the broadcast call are those established for the voice broadcast service (VBS, see GSM 03.69).




Group receive mode
State of the MS when it is engaged in a group or broadcast call as a listener. 




GPRS MS
An MS capable of GPRS services is a GPRS MS.




MS operation mode
See GSM 03.60[27].



CTS MS
An MS capable of CTS services is a CTS MS.




Location Registration (LR)
An MS which is IMSI attached to non-GPRS services only performs location registration by the Location Updating procedure. A GPRS MS which is IMSI attached to GPRS services or to GPRS and non-GPRS services performs location registration by the Routing Area Update procedure only when in a network of network operation mode I. Both procedures are performed independently by the GPRS MS when it is IMSI attached to GPRS and non-GPRS services in a network of network operation mode II or III (see GSM 03.60). 




Localised Service Area (LSA)
A localised service area consists of a cell or a number of cells. The cells constituting a LSA may not necessarily provide contiguous coverage. 




SoLSA exclusive access
Cells on which normal camping is allowed only for MS with Localised Service Area (LSA) subscription.




Registration Area
A registration area is an area in which mobile stations may roam without a need to perform location registration. The registration area corresponds to location area (LA) for performing location updating procedure and it corresponds to routing area for performing the routing area update procedure.




The PLMN to which a cell belongs (PLMN identity) is given in the system information transmitted on the BCCH (MCC + MNC part of LAI).




3.1
PLMN selection and roaming




The MS normally operates on its home PLMN (HPLMN). However a visited PLMN (VPLMN) may be selected, e.g., if the MS loses coverage. There are two modes for PLMN selection:




i)
Automatic mode - This mode utilizes a list of PLMNs in priority order. The highest priority PLMN which is available and allowable is selected.




ii)
Manual mode - Here the MS indicates to the user which PLMNs are available. Only when the user makes a manual selection does the MS try to obtain normal service on the VPLMN.




There are two cases:




-
International Roaming - This is where the MS receives service on a PLMN of a different country than that of the HPLMN.




-
National Roaming - This is where the MS receives service from a PLMN of the same country as that of the HPLMN, either anywhere or on a regional basis. The MS makes a periodic search for the HPLMN while national roaming.




To prevent repeated attempts to have roaming service on a not allowed LA, when the MS is informed that an LA is forbidden, the LA is added to a list of "forbidden LAs for roaming" which is stored in the MS. This list is deleted when the MS is switched off or when the SIM is removed. Such area restrictions are always valid for complete location areas independent of possible subdivision into GPRS routing areas. The structure of the routing area identifier (GSM 03.03) supports area restriction on LA basis.




If a "PLMN not allowed" message is received by an MS in response to an LR request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs" in the SIM and thereafter that VPLMN will not be accessed by the MS when in automatic mode. A PLMN is removed from the "forbidden" list if, after a subsequent manual selection of that PLMN, there is a successful LR. This list is retained when the MS is switched off or the SIM is removed. The HPLMN shall not be stored on the list of "forbidden PLMNs".




A ME not supporting SoLSA may consider a cell with the escape PLMN code (see GSM 03.73) to be a part of a PLMN belonging to the list of "forbidden PLMNs".




Optionally the ME may store in its memory an extension of the forbidden PLMN list. The contents of the extension of the list shall be deleted when the MS is switched off or the SIM is removed.




If a "GPRS services not allowed in this PLMN" message is received by an MS in response to an GPRS attach, GPRS detach or routing area update request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs for GPRS service" which is stored in the MS and thereafter that VPLMN will not be accessed by the MS for GPRS service when in automatic mode. This list is deleted when the MS is switched off or when the SIM is removed. A PLMN is removed from the list of "forbidden PLMNs for GPRS service" if, after a subsequent manual selection of that PLMN, there is a successful GPRS attach. The maximum number of possible entries in this list is implementation dependant, but must be at least one entry. The HPLMN shall not be stored on the list of "forbidden PLMNs for GPRS service".




3.7
No suitable cell (limited service state)




There are a number of situations in which the MS is unable to obtain normal service from a PLMN. These include:




a)
Failure to find a suitable cell of the selected PLMN;




b)
No SIM in the MS; 




c)
A "PLMN not allowed" response to an LR;




d)
An "illegal MS", "illegal ME" or "IMSI unknown in HLR" response to an LR; (Any SIM in the ME is then considered "invalid".)




e)
A "GPRS not allowed" response to an LR of a GPRS MSoperating in MS operation mode C. (The cell selection state of GPRS MSs attached to GPRS and non-GPRS depends on the outcome of the location updating.)




f)
A "GPRS services not allowed in this PLMN" response to an LR of a GPRS MS operating in MS operation mode C. 




(In automatic PLMN selection mode, events (a), (c) and (e) would normally cause a new PLMN selection, but even here, the situation may arise when no PLMNs are available and allowable for use).




Under any of these conditions, the MS attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that emergency calls can be made if necessary. When in the limited service state with a valid SIM, the MS shall search for available and allowable PLMNs in the manner described in subclause 4.4.3.1. To minimize the time taken to find new available PLMNs while maintaining battery life, discontinuous search schemes may be used, see GSM 02.11. No LR requests are made until a valid SIM is present and either a suitable cell is found or a manual network reselection is performed. In the limited service state the presence of the MS need not be known to the PLMN on whose cell it has camped. Cell reselection takes place as normal, except that a zero dB value of CRH will be used.




There are also other conditions under which only emergency calls may be made. These are shown in table 2.




4.3.4
List of states for location registration (figure 4)




The states are entered depending on responses to location registration (LR) requests. Independent update states exist for GPRS and for non-GPRS operation in MSs capable of GPRS and non-GPRS services. 




L1
Updated ‑ The MS enters this state if an LR request is accepted. The update status is set to "updated". The GPRS and the non-GPRS update state of a MS may enter "updated" as a result of combined signalling or as a result of individual signalling depending on the capabilities of the network.




L2
Idle, No IMSI ‑ The MS enters this state if an LR request is rejected with cause:





a)
IMSI unknown in HLR;





b)
illegal ME;





c)
illegal MS;





d)
GPRS not allowed;





or if there is no SIM. All update states of a MS enter this state regardless whether received by individual or combined signalling for events b) and c). Event a) results in "Roaming not allowed" for the non-GPRS update state only. Event a) has no influence on the GPRS update state. Event d) results in "Roaming not allowed" for the GPRS update state only. Event d) has no influence on the non-GPRS update state.





If a SIM is present, the non-GPRS update status of the SIM is set to "Roaming not allowed" for events a), b) and c).




L3
Roaming not allowed ‑ The MS enters this state if it receives an LU reject message with the cause:





a)
PLMN not allowed;





b)
Location area not allowed;





c)
Roaming not allowed in this location area. 







d)
GPRS services not allowed in this PLMN 




 
Exept from event d) all update states of the MS are set to "Roaming not allowed" regardless whether received by individual or combined signalling. Event d) results in "Roaming not allowed" for the GPRS update state only. Event d) has no influence on the non-GPRS update state.
The behaviour of the MS in the roaming not allowed state is dependent on the LR reject cause as shown in table 2. Additionally:





-
in automatic mode, "PLMN not allowed" and "roaming not allowed in this location area" cause the Automatic Network Selection procedure of subclause 4.4.3.1A to be started; it is also caused by "GPRS services not allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C;





-
in manual mode, "PLMN not allowed" and "roaming not allowed in this location area " cause the Manual Network Selection procedure of subclause 4.4.3.1B to be started; it is also caused by "GPRS services not allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C.




L4
Not updated ‑ The MS enters this state if any LR failure not specified for states L2 or L3 occurs, in which cases the MS is not certain whether or not the network has received and accepted the LR attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to "not updated" depending on the specific location registration procedure and their outcome.




4.4.3
PLMN selection 




The registration on the selected PLMN and the location registration are only necessary if the MS is capable of services which require registration. Otherwise, the PLMN selection procedures are performed without registration.




4.4.3.1
At switch-on or recovery from lack of coverage




At switch on, the MS selects and attempts to perform a Location Registration on the registered PLMN, if it exists. On recovery from lack of coverage, the MS selects the registered PLMN (if it exists) and, if necessary (see subclause 4.6.2) attempts to perform a Location Registration.




If successful registration is achieved, the MS indicates the selected PLMN.




If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its operating mode.




EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being unavailable, a MS attached to GPRS services may, optionally, continue looking for the registered PLMN for an implementation dependent time.




NOTE:
A MS attached to GPRS services should use the above exception only if one or more PDP contexts are currently active.




A)
Automatic Network Selection Mode Procedure



The MS selects and attempts registration on other PLMNs, if available and allowable, in all of its bands of operation in the following order:




i)
HPLMN (if not previously selected);




ii)
each PLMN in the "PLMN Selector" data field in the SIM (in priority order);




iii)
other PLMNs with received signal level above -85 dBm in random order;




iv)
all other PLMNs in order of decreasing signal strength.




If successful registration is achieved, the MS indicates the selected PLMN.




If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service" to the user, waits until a new PLMN is available and allowable and then repeats the procedure.




If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those PLMNs unsuccessful or an entry in a forbidden LAI list prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.




B)
Manual Network Selection Mode Procedure



The MS indicates whether there are any PLMNs, in all of its bands of operation, which are available. This includes "Forbidden PLMNs". Any PLMN shall only be presented once.




If displayed, PLMNs meeting the criteria above are presented in the following order:




i)
HPLMN;




ii)
PLMNs contained in the "PLMN Selector" data field in the SIM (in priority order);




iii)
other PLMNs with received signal level above ‑85 dBm in random order;




iv)
all other PLMNs in order of decreasing signal strength.




The user may select his desired PLMN and the MS then initiates registration on this PLMN. (This may take place at any time during the presentation of PLMNs). For such a registration, the MS shall ignore the contents of the forbidden LAI lists, "forbidden PLMNs for GPRS service" lists and forbidden PLMN lists.




If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection procedure started. If no such PLMN was selected or that PLMN is no longer available, then the MS shall attempt to camp on any acceptable cell and enter the limited service state.




4.5
Cell selection process




Whenever a PLMN is selected, the MS attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible:




a)
Normal cell selection ("Normal cell selection" state) - Here the MS has no prior knowledge of which RF channels are BCCH carriers. It searches at least the number, given in subclause 3.2.1, of the strongest RF channels in descending order of received signal level to see which are BCCH carriers. (If no BCCH carriers have yet been found, searching will continue until at least one BCCH carrier is found.). The first BCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken and that cell is camped on. If at least the number, given in subclause 3.2.1, of the strongest RF channels have been tried and the only suitable cells found have low priority indication the MS shall camp on the strongest of these cells.




b)
Stored list cell selection (optional) ("Stored list cell selection" state) - Here the MS has a list of the BCCH carriers used by the PLMN. (This list may be derived by the MS from information gathered during previous selections of the PLMN). The BCCH carriers in the list are searched in descending order of received signal level, and the first BCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken, and that cell is camped on. If an MS decodes BCCH data from a cell of the selected PLMN but is unable to camp on that cell, the BA of that cell shall be examined and any BCCH carriers in the BA which are not in the list of BCCH carriers to be searched shall be added to the list. If all these BCCH carriers have been tried and the only suitable cells found have low priority indication, the MS shall camp on the strongest of these cells.




If no suitable cell is found using method b), method a) is then tried.




While camped on a cell of the selected PLMN ("camped normally"), the MS may need to select a different cell ("normal cell reselection" state). The following events trigger a cell reselection:




i)
The path loss criterion parameter C1 (see subclause 3.6) indicates that the path loss to the cell has become too high;




ii)
There is a downlink signalling failure (subclause 3.6);




iii)
The cell camped on (current serving cell) has become barred;




iv)
There is a better cell (in terms of the path loss criterion C2) in the same registration area, or a much better cell in another registration area of the selected PLMN (using the CRH parameter, subclause 3.4);




v)
A random access attempt is still unsuccessful after "Max retrans" repetitions; "Max retrans" being a parameter broadcast on control channel.




A GPRS MS in Ready state applies the READY_STATE CELL RESELECTION HYSTERESIS together with the path loss criterion when reselecting the cell within the registration area. The GPRS MS in Ready state shall inform the network about cell reselection within the registration area by the cell update procedure. The network may control cell reselection of a GPRS MS in Ready state (GSM 03.64).




Instead of the parameter C2, a GPRS MS applies the corresponding GPRS parameter if provided. If this GPRS parameter is provided the cell shall also broadcast a list BA(GPRS) indicating BCCH carriers to be monitored by GPRS MSs for cell re-selection purpose.




An MS supporting SoLSA with SoLSA subscription shall use the SoLSA cell re-selection parameters.




The MS will then reselect a new cell in order to fulfil the process goal (see subclause 4.1).




Before camping on the cell after re-selection, the MS shall attempt to decode the full set of system information. The MS shall check that the parameters affecting cell re-selection are unchanged. If a change is detected the MS shall check if the cell re-selection criterion is still valid using the changed parameters. If the cell selection criteria are still valid, the MS shall camp on the cell. If they are not still valid, the MS shall repeat this process for the cell with the next highest value of C2 or corresponding GPRS parameter or SoLSA parameters, respectively.




Once the MS has re‑tuned to the chosen cell, it shall monitor its paging subgroup (if known) for that cell. If the MS and the cell support group or broadcast calls, it shall also monitor the notification channel. A GPRS MS shall monitor the relevant GPRS control channel(s). If the MS receives a page before having decoded the relevant system information for the new cell, the MS shall store the page and respond, if permitted, once the relevant system information has been decoded. If not permitted, no page response shall be made.




When the MS leaves idle mode and enters "connected mode" (e.g., to make a call), on return to idle mode at the end of the call, a cell must be chosen ("choose cell" state) as soon as possible e.g., to allow a new call to be made as soon as possible. The chosen cell will not necessarily be the same cell as the MS was camped on when the call started e.g., if the MS moved a significant distance while the call was in progress. Two cases are distinguished in GSM 05.08, for which the algorithm is slightly different:




a)
Normal case - The call is terminated, either because the user (or network) has terminated the call, or because a radio link failure has occurred and call re-establishment is not being attempted.




b)
Call re-establishment - A radio link failure has occurred and a call re-establishment is being attempted. (The MS returns to idle mode to start the call re-establishment attempt and needs to select a new cell on which to make the attempt as soon as possible in order to minimize the interruption to the call).




If no suitable cell is found by either the stored list cell selection, normal cell reselection, or choose cell tasks (all of which use a limited search), the normal cell selection task (which searches all RF channels for a suitable cell) is entered.




If no suitable cell is found by the normal cell selection task, or if there is no SIM in the MS, the MS attempts to find an "acceptable cell" on which it may camp so that emergency calls may be made ("any cell selection" state). The MS ignores the PLMN information when selecting an acceptable cell, and no attempt at location registration is made. This task is also entered if an LR reject is received with one of the following cause values:




-
"IMSI unknown in HLR" (only for non-GPRS MS as this impacts only the non-GPRS update state, MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of the routing area update);




-
"Illegal MS";




-
"illegal ME";




-
"PLMN not allowed" (However, this will trigger a new PLMN selection if the MS is in automatic mode);




-
"GPRS services not allowed in this PLMN" (only for GPRS MS operating in MS operation mode C, where this will trigger a new PLMN selection if the MS is in automatic mode; a GPRS MSs operating in MS operation mode A or B take a cell selection state according to the outcome of location updating as "GPRS services not allowed in this PLMN" has only impact on the GPRS update status).




If an acceptable cell is found, the MS camps on it ("Camped on any cell" state). If one of the cell reselection trigger events (i) to (v) above occurs, the MS attempts to find a new acceptable cell to camp on ("any cell reselection" state) but using a zero dB value of CRH. If no acceptable cell can be found, the "any cell selection" task is re-entered.




If while camped on an acceptable cell, an emergency call origination is made, the MS enters a connected mode and at the end of the call, chooses an acceptable cell ("choose any cell" state) so that it is ready for the next emergency call origination.




In all cases, if a new PLMN is selected, the MS searches for a suitable cell of that PLMN. However, if the MS has recently searched the strongest RF channels while a previous PLMN was selected, it may already have information about other PLMNs.




The user may request a search of RF channels to determine which PLMNs are available. This search shall be done in such a way as to minimize interruptions to the MS's monitoring of its paging subchannel.
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NOTE 1:
To make or receive call.




NOTE 2:
To make an emergency call;





In any state, a new PLMN selection causes an exit to 1;





Go to 3 if no SIM in MS.




Figure 3: Cell Selection State diagram




4.6
Location registration process




4.6.1
General




When the MS is switched on and capable of services requiring registration, the action taken by the location registration process is as follows:




a)
SIM present and no LR needed (because of the status of the stored registration area identity and "attach" flag): The MS is in the update state UPDATED;




b)
SIM present and LR needed: A LR request is made;




c)
No SIM present: The MS enters the update state Idle, NO IMSI.




In case b) above, and subsequently whenever a LR request is made, the MS enters a state depending on the outcome of the LR request, as listed in subclause 4.3.3 above. In case c) the GPRS and the non-GPRS update state enters "IDLE, NO IMSI".




Whenever the MS goes to connected mode and then returns to idle mode again, the MS selects the appropriate state.




4.6.2
Initiation of Location Registration




An LR request indicating Normal Updating is made when, in idle mode,




-
the MS changes cell while being in the update state NOT UPDATED; (for MS capable of GPRS and non-GPRS services when at least one of both update states is NOT UPDATED) 




-
the MS detects that it has entered a new registration area, i.e., when the received registration area identity differs from the one stored in the MS, and the LAI or the PLMN identity is not contained in a list of forbidden LAIs, "forbidden PLMNs for GPRS service" or forbidden PLMN identities respectively, while being in one of the following update states:




-
UPDATED;




-
NOT UPDATED;




-
ROAMING NOT ALLOWED.




-
the Periodic Location Updating Timer expires while being in the non-GPRS update state NOT UPDATED (triggers Location Updating);




-
the Periodic Routing Area Update timer expires while being in the GPRS update state NOT UPDATED (triggers Routing Area Update);




-
a manual network reselection has been performed, an acceptable cell of the selected PLMN is present, and the MS is not in the UPDATED state on the selected PLMN.




An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating timer expires while being in the non-GPRS update state UPDATED.




An LR request indicating Periodic Routing Area Update is made when the Periodic Routing Area Update timer expires while being in the GPRS update state UPDATED.




An LR request indicating IMSI attach is made when the MS is activated in the same location area in which it was deactivated while being in the non-GPRS update state UPDATED, and the system information indicates that IMSI attach/detach shall be used.




A GPRS attach is made by a GPRS MS when activated and capable of services which require registration. A GPRS attach may only performed if the selected PLMN is not contained in the list of "forbidden PLMNs for GPRS service". Depending on system information about GPRS network operation mode MSs operating in MS operation mode A or B perform combined or non-combined location registration procedures. When the combined routing area update or GPRS attach is accepted with indication "MSC not reachable" or is not answered the MS performs also the corresponding location updating procedure or falls back to a GPRS only MS. When the combined routing area update or GPRS attach is rejected with cause "GPRS not allowed" the GPRS update state is "IDLE, NO IMSI" and the MS performs the corresponding location updating procedure .




Furthermore, an LR request indicating Normal Location Updating is also made when the response to an outgoing request shows that the MS is unknown in the VLR or SGSN, respectively.




Table 2 summarizes the events in each state that trigger a new LR request. The actions that may be taken while being in the various states are also outlined in table 2.




Table 2: LR Process States and Allowed Actions




Location registration



New LR request when








Normal Calls



Paging responded







task state



Changing Cell



Changing registration area



Changing PLMN



Other



Supported (1)



to







Null (4)



No



Yes



Yes



No



No



No







Updated, (5)



No



Yes



Yes



(2)



Yes



Yes







Idle, No IMSI (7)



No



No



No



No



No



No







Roaming not allowed:































a) Idle, PLMN not allowed



No



No



Yes



No



No



Optional if with IMSI







b) Idle, LA not allowed



No



Yes(6)



Yes



No



No



Optional if with IMSI







c) Idle, Roaming not allowed in this LA



No



Yes(6)



Yes



No



No



Optional if with IMSI







Not updated



Yes



Yes



Yes



(2)&(3)



(3)



Yes if with IMSI







1):
Emergency calls may always be made, subject to access control permitting it.




2):
A new LR is made when the periodic registration timer expires.




3):
If a normal call request is made, an LR request is made. If successful the updated state is entered and the call may be made.




4):
The MS is in the null state from switch on until it has camped on a cell and either made an LR attempt or decided that no LR attempt is needed.




5):
In this state, IMSI detach is performed if the MS is deactivated and the BCCH indicates that IMSI attach/detach shall be used. An LR request indicating IMSI attach is performed if the MS is activated in the same registration area in which it was deactivated while being in this state.




6):
A GPRS MS shall not perform a new LR when the new routing area is part of a LA contained in a list of forbidden LA.




7):
The GPRS registration status "Idle, no IMSI" is entered when LR is rejected with cause "GPRS not allowed". The non-GPRS registration status „Idle, no IMSI" is entered when the cause "IMSI unknown in HLR" is received. 




A GPRS MS which is both IMSI attached for GPRS and non-GPRS services and which is capable of simultaneous operation of GPRS and non-GPRS services shall perform Routing Area Update in connected mode when it has entered a new routing area which is not part of a LA contained in the list of forbidden LAIs.




4.6.4
IMSI attach/detach operation




The system information will contain an indicator indicating whether or not IMSI attach/detach operation is mandatory to use in the cell. The MS shall operate in accordance with the received value of the indicator.




A GPRS MS shall perform GPRS attach/detach procedures independent of the value of the IMSI attach/detach indicator. When a GPRS MS has to perform IMSI attach/detach independent of GPRS procedures (for example GPRS network operation mode 2) the handling described in the paragraph above applies.




When IMSI attach/detach operation applies, a MS shall send the IMSI detach message to the network when the MS is powered down or the SIM is removed while being in the update state UPDATED. The IMSI detach message will not be acknowledged by the network.




When the MS returns to the active state, the MS shall perform an LR request indicating IMSI attach, provided that the MS still is in the same registration area. If the registration area has changed, an LR request indicating Normal Location Updating according to subclause 4.6.2 shall be performed.
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NOTE:
Whenever the MS goes to connected mode and then returns to idle mode again the MS selects appropriate state.





A MS capable of GPRS and non-GPRS services has two Task State machines one for GPRS and one for non-GPRS operation.




Figure 4: Location Registration Task State diagram
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4.7.3.1.4
GPRS attach not accepted by the network




If the attach request cannot be accepted by the network, an ATTACH REJECT message is transferred to the MS. The MS receiving the ATTACH REJECT message stops timer T3310 and takes one of the following actions depending upon the reject cause:




# 3
(Illegal MS); or




# 6
(Illegal ME)




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed.




If the MS is IMSI attached via MM procedures, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid also for non-GPRS services until switching off or the SIM is removed.




# 7
(GPRS services not allowed)




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new state is GMM-DEREGISTERED.




# 8

(GPRS services and non-GPRS services not allowed)




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The new MM state is MM IDLE.




The MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The SIM shall be considered as invalid for GPRS and non-GPRS services until switching off or the SIM is removed.




# 11
(PLMN not allowed)




# 12
(Location area not allowed); or




# 13
(Roaming not allowed in this location area)




The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2), shall reset the GPRS attach attempt counter and shall change to state GMM-DEREGISTERED.




If the MS is IMSI attached via MM procedures, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number and shall reset the location update attempt counter. The new MM state is MM IDLE.




The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If cause #11 or #13 was received, the MS shall perform a PLMN selection instead of a cell selection.




# 14
(GPRS services not allowed in this PLMN)




The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall change to state GMM-DEREGISTERED.




The MS shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list. A GPRS MS operating in MS operation mode C shall perform a PLMN selection instead of a cell selection.



A GPRS MS operating in MS operation mode A or B in network operation mode II or III, is still IMSI attached for CS services in the network.




Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in section 4.7.3.1.5.




4.7.3.2.3.2
Combined attach successful for GPRS services only




The description for IMSI attach for GPRS services as specified in section 4.7.3.1.3 shall be followed. In addition, the following description for IMSI attach for non-GPRS services applies.




The MS receiving the ATTACH ACCEPT message takes one of the following actions depending on the reject cause:




# 2
(IMSI unknown in HLR)





The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid for non-GPRS services until switching off or the SIM is removed.




# 16
(MSC temporarily not reachable)
# 17
(Network failure); or
# 22
(Congestion)





The MS shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM. Timer T3310 shall be stopped if still running. The routing area updating attempt counter shall be incremented.





If the routing area updating attempt counter is less than 5, and the stored RAI is equal to the RAI of the current serving cell and the GMM update status is equal to GU1 UPDATED:




-
the MS shall keep the GMM update status GU1 UPDATED and changes state to GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM. The MS shall start timer T3311. When timer T3311 expires the combined routing area update procedure indicating “combined RA/LA updating with IMSI attach” is triggered again.





If the routing area updating attempt counter is greater than or equal to 5:




-
the MS shall start timer T3302 and shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM;




-
a GPRS MS operating in MS operation mode A shall then proceed with appropriate MM specific procedure; a GPRS MS operating in MS operation mode B may then proceed with appropriate MM specific procedures. The MM sublayer shall act as in network operation mode II as long as the combined GMM procedures are not successful and no new RA is entered. The new MM state is MM IDLE.




Other values are considered as abnormal cases. The combined attach procedure shall be considered as failed for GPRS and non-GPRS services. The behaviour of the MS in those cases is specified in section 4.7.3.2.5.




4.7.3.2.4
Combined GPRS attach not accepted by the network




If the attach request can neither be accepted by the network for GPRS nor for non-GPRS services, an ATTACH REJECT message is transferred to the MS. The MS receiving the ATTACH REJECT message stops timer T3310 and takes one of the following actions depending upon the reject cause:





# 3

(Illegal MS);





# 6

(Illegal ME); or





# 8

(GPRS services and non-GPRS services not allowed).




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The new MM state is MM IDLE.




The MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The SIM shall be considered as invalid for GPRS and non-GPRS services until switching off or the SIM is removed.




# 7

(GPRS services not allowed).





The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new GMM state is GMM-DEREGISTERED; the MM state is MM IDLE. A GPRS MS operating in MS operation mode A shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure; a GPRS MS operating in MS operation mode B shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure.




# 11
(PLMN not allowed); 




# 12
(Location area not allowed); or




# 13
(Roaming not allowed in this location area).




The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2), shall reset the routing area updating attempt counter and reset the GPRS attach attempt counter and changes to state GMM-DEREGISTERED. The MS shall set the update status to U3 ROAMING NOT ALLOWED, reset the location update attempt counter and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. 




The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If cause #11 or #13 was received, the MS shall perform a PLMN selection instead of a cell selection. 




# 14
(GPRS services not allowed in this PLMN)




The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall change to state GMM-DEREGISTERED. 




The MS shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list.




A GPRS MS operating in MS operation mode A or B shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure.




Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in section 4.7.3.2.5.




4.7.4.2.2
Network initiated GPRS detach procedure completion by the MS




When receiving the DETACH REQUEST message and the detach type IE indicates “re-attach not required” or “re-attach required, the MS shall deactivate the PDP contexts and deactivate the logical link(s), if any. The MS shall then send a DETACH ACCEPT message to the network and shall change state to GMM-DEREGISTERED. The MS shall, after the completion of the GPRS detach procedure, initiate a GPRS attach procedure if indicated by the network in the detach type IE.




A GPRS MS operating in MS operation mode A or B in network operation mode I, which receives an DETACH REQUEST message with detach type indicating "re-attach required" or "re-attach not required" and no cause code, is only detached for GPRS services in the network.




When receiving the DETACH REQUEST message and the detach type IE indicates “IMSI detach”, the MS shall not deactivate the PDP contexts. A MS in operation mode A or B in network operation mode I may send a DETACH ACCEPT message to the network., and shall re-attach to non-GPRS service by performing the combined routing area updating procedure, sending a ROUTING AREA UPDATE REQUEST message with Update type IE indicating "combined RA/LA updating with IMSI attach". A MS in operation mode C, or in MS operation mode A or B in network operation mode II or III, shall send a DETACH ACCEPT message to the network.




If the detach type IE indicates “IMSI detach” or “re-attach required", then the MS shall ignore the cause code if received.




If the detach type information element value indicates "re-attach required" or "re-attach not required" and the MS is attached for GPRS and non-GPRS services and the network operates in network operation mode I, then if in the MS the timer T3212 is not already running, the timer T3212 shall be set to its initial value and restarted. 




If the detach type IE indicates "re-attach required", the MS shall perform a new attach procedure. The MS should also activate PDP context(s) to replace any previously active PDP contexts.




NOTE:
In some cases, user interaction may be required and then the MS cannot activate the PDP context(s) automatically.




If the detach type IE indicates "re-attach not required", then, depending on the received cause code, the MS shall act as follows:




# 2
(IMSI unknown in HLR)




The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid for non-GPRS services until switching off or the SIM is removed. A GPRS MS operating in MS operation mode A or B in network operation mode I, is still IMSI attached for GPRS services in the network.




# 3
(Illegal MS); or





# 6
(Illegal ME).




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The new GMM state is GMM-DEREGISTERED. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed.




A GPRS MS operating in MS operation mode A or B shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM idle. The SIM shall be considered as invalid also for non-GPRS services until switching off or the SIM is removed. 




# 7
(GPRS services not allowed) 




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new state is GMM-DEREGISTERED.




A GPRS MS operating in MS operation mode A or B in network operation mode I shall set the timer T3212 to its initial value and restart it, if it is not already running.




A GPRS MS operating in MS operation mode A or B in network operation mode I, is still IMSI attached for CS services in the network.




# 8
(GPRS services and non-GPRS services not allowed).





The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED and the update status to U3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2). Furthermore, it shall delete any P-TMSI, P-TMSI signature, TMSI, RAI, LAI, ciphering key sequence number and GPRS ciphering key sequence number and shall consider the SIM as invalid for GPRS and non-GPRS services until switching off or the SIM is removed.




# 11
(PLMN not allowed); 




# 12
(Location area not allowed); or




# 13
(Roaming not allowed in this location area).





The MS shall delete any RAI or LAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2). 




A GPRS MS operating in MS operation mode A or B shall in addition set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. 




The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If #11or  #13 was received, the MS shall perform a PLMN selection instead of a cell selection.




# 14
(GPRS services not allowed in this PLMN)




The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall change to state GMM-DEREGISTERED. 



The MS shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list.




A GPRS MS operating in MS operation mode A or B in network operation mode I shall set the timer T3212 to its initial value and restart it, if it is not already running.




A GPRS MS operating in MS operation mode A or B, is still IMSI attached for CS services in the network.




Other cause values shall not impact the update status. Further actions of the MS are implementation dependent.




4.7.5.1.4
Normal and periodic routing area updating procedure not accepted by the network




If the routing area updating cannot be accepted, the network sends a ROUTING AREA UPDATE REJECT message to the MS. An MS that receives a ROUTING AREA UPDATE REJECT message stops timer T3330 . The MS shall then take different actions depending on the received reject cause value:




# 3

(Illegal MS); or




# 6

(Illegal ME).





The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and enter the state GMM-DEREGISTERED. Furthermore, it shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number and shall consider the SIM as invalid for GPRS services until switching off or the SIM is removed.





If the MS is IMSI attached via MM procedures, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid also for non-GPRS services until switching off or the SIM is removed.




# 7

(GPRS services not allowed).




 
The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2.9) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new state is GMM-DEREGISTERED.




If the update type is “periodic updating” a  GPRS MS operating in MS operation mode A or B in network operation mode I shall set the timer T3212 to its initial value and restart it, if it is not already running.



# 9
(MS identity cannot be derived by the network).





The MS shall set the GPRS update status to GU2 NOT UPDATED (and shall store it according to section 4.1.3.2), enter the GMM DEREGISTERED, and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. Subsequently, the MS may automatically initiate the GPRS attach procedure.




# 10
(Implicitly detached).





The MS shall change to state GMM-DEREGISTERED.NORMAL-SERVICE. The MS shall then perform a new attach procedure. The MS should also activate PDP context(s) to replace any previously active PDP contexts. 




NOTE: In some cases, user interaction may be required and then the MS cannot activate the PDP context(s) automatically.




# 11
(PLMN not allowed);




# 12
(Location area not allowed); or




# 13
(Roaming not allowed in this location area).





The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and enter the state GMM-DEREGISTERED.





If the MS is IMSI attached via MM procedures, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number and shall reset the location update attempt counter. The new MM state is MM IDLE.





The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If #11or  #13 was received, the MS shall perform a PLMN selection instead of a cell selection.




# 14
(GPRS services not allowed in this PLMN)




The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall change to state GMM-DEREGISTERED.




The MS shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list. A GPRS MS operating in MS operation mode C shall perform a PLMN selection instead of a cell selection.




If the update type is “periodic updating” a GPRS MS operating in MS operation mode A or B in network operation mode I shall set the timer T3212 to its initial value and restart it, if it is not already running.



A GPRS MS operating in MS operation mode A or B in network operation mode II or III, is still IMSI attached for CS services in the network.



Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is described in section 4.7.5.1.5.




4.7.5.2.3.2
Combined routing are updating successful for GPRS services only




The description for normal routing area update as specified in section 4.7.5.1.3 shall be followed. In addition, the following description for location area updating applies.




The MS receiving the ROUTING AREA UPDATE ACCEPT message takes one of the following actions depending on the reject cause:




#2

(IMSI unknown in HLR).




The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid for non-GPRS services until switching off or the SIM is removed.




#16
(MSC temporarily not reachable);

#17
(Network failure); or

#22
(Congestion).





The MS shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM. Timer T3330 shall be stopped if still running. The routing area updating attempt counter shall be incremented.




 
If the routing area updating attempt counter is less than 5, and the stored RAI is equal to the RAI of the current serving cell and the GMM update status is equal to GU1 UPDATED:




-
the MS shall keep the GMM update status GU1 UPDATED and changes state to GMM‑REGISTERED.ATTEMPTING-TO-UPDATE-MM. The MS shall start timer T3311. When timer T3311 expires the combined routing area update procedure indicating “combined RA/LA updating with IMSI attach” is triggered again.




 
If the routing area updating attempt counter is greater than or equal to 5:




-
the MS shall start timer T3302 and shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM;




-
a GPRS MS operating in MS operation mode A shall then proceed with appropriate MM specific procedure; a GPRS MS operating in MS operation mode B may then proceed with appropriate MM specific procedures. 
The MM sublayer shall act as in network operation mode II as long as the combined GMM procedures are not successful and no new RA is entered. The new MM state is MM IDLE.




Other values are considered as abnormal cases. The combined routing area updating shall be considered as failed for GPRS and non-GPRS services. The specification of the MS behaviour in those cases is specified in section 4.7.5.2.5.




4.7.5.2.4
Combined routing area updating not accepted by the network




If the combined routing area updating cannot be accepted, the network sends a ROUTING AREA UPDATE REJECT message to the MS. An MS that receives a ROUTING AREA UPDATE REJECT message stops timer T3330 and enters state MM IDLE. The MS shall then take different actions depending on the received reject cause:




# 3

(Illegal MS);
# 6

(Illegal ME); or
# 8

(GPRS services and non GPRS services not allowed).





The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED and the update status to U3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and enter the state GMM‑DEREGISTERED. Furthermore, it shall delete any P-TMSI, P-TMSI signature, TMSI, RAI, LAI, ciphering key sequence number and GPRS ciphering key sequence number and shall consider the SIM as invalid for GPRS and non GPRS services until switching off or the SIM is removed.




# 7

(GPRS services not allowed).




The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed. The new state is GMM-DEREGISTERED. If in the MS the timer T3212 is not already running, the timer shall be set to its initial value and restarted.




A GPRS MS operating in MS operation mode A or B in network operation mode I, is still IMSI attached for CS services in the network and shall then proceed with the appropriate MM specific procedure according to the MM service state.




# 9

(MS identity cannot be derived by the network).





The MS shall set the GPRS update status to GU2 NOT UPDATED (and shall store it according to section 4.1.3.2), enter the state GMM-DEREGISTERED, and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. Subsequently, the MS may automatically initiate the GPRS attach procedure.




A GPRS MS operating in MS operation mode A or B in network operation mode I, is still IMSI attached for CS services in the network.




# 10
(Implicitly detached) 




A GPRS MS operating in MS operation mode A or B in network operation mode I, is IMSI detached for both GPRS and CS services in the network.





The MS shall change to state GMM-DEREGISTERED.NORMAL-SERVICE. The MS shall then perform a new attach procedure. The MS should also activate PDP context(s) to replace any previously active PDP contexts. 




NOTE:
In some cases, user interaction may be required and then the MS cannot activate the PDP context(s) automatically.





# 11
(PLMN not allowed);




# 12
(Location area not allowed); or




# 13
(Roaming not allowed in this location area)





The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED and the update status to U3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and enter the state GMM-DEREGISTERED. Furthermore, it shall delete any P-TMSI, P-TMSI signature, TMSI, RAI, LAI, ciphering key sequence number GPRS ciphering key sequence number and reset the location update attempt counter. 





The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in the list of “forbidden location areas for roaming” for cause #13. If #11 or  #13 was received, the MS shall then perform a PLMN selection instead of a cell selection. 




# 14
(GPRS services not allowed in this PLMN)




The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section 4.1.3.2) and shall change to state GMM-DEREGISTERED. If in the MS the timer T3212 is not already running, the timer shall be set to its initial value and restarted.



The MS shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list.



A GPRS MS operating in MS operation mode A or B in network operation mode I, is still IMSI attached for CS services in the network and shall then proceed with the appropriate MM specific procedure according to the MM service state.




Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is described in section 4.7.5.2.5.




10.5.5.14
GMM cause




The purpose of the GMM cause information element is to indicate the reason why a GMM request from the mobile station is rejected by the network.




The GMM cause information element is coded as shown in figure 10.5.129/GSM 04.08 and table 10.5.147/GSM 04.08.




The GMM cause is a type 3 information element with 2 octets length.
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GMM cause IEI



octet 1











Cause value



octet 2







Figure 10.5.129/GSM 04.08: GMM cause information element




Table 10.5.147/GSM 04.08: GMM cause information element




Cause value (octet 2)                          ¬




       Bits                                              




  8 7 6 5 4 3 2 1                                        




  0 0 0 0 0 0 1 0  IMSI unknown in HLR                   




  0 0 0 0 0 0 1 1  Illegal MS                            




  0 0 0 0 0 1 1 0  Illegal ME                            




  0 0 0 0 0 1 1 1  GPRS services  not allowed  




  0 0 0 0 1 0 0 0  GPRS services and non-GPRS services





                   not allowed  




  0 0 0 0 1 0 0 1  MS identity cannot be derived by the  




                   network




  0 0 0 0 1 0 1 0  Implicitly detached




  0 0 0 0 1 0 1 1  PLMN not allowed                      




  0 0 0 0 1 1 0 0  Location Area not allowed             




  0 0 0 0 1 1 0 1  Roaming not allowed in this           




                     location area                       



  0 0 0 0 1 1 1 0  GPRS services not allowed in this PLMN



  0 0 0 1 0 0 0 0  MSC temporarily not reachable         




  0 0 0 1 0 0 0 1  Network failure                       




  0 0 0 1 0 1 1 0  Congestion                            




  0 0 1 1 0 0 0 0  }                                     




        to         }  retry upon entry into a new cell   




  0 0 1 1 1 1 1 1  }                                     




  0 1 0 1 1 1 1 1  Semantically incorrect message        




  0 1 1 0 0 0 0 0  Invalid mandatory information         




  0 1 1 0 0 0 0 1  Message type non-existent             




                     or not implemented                  




  0 1 1 0 0 0 1 0  Message type not compatible with      




                   the protocol state                    




  0 1 1 0 0 0 1 1  Information element non-existent      




                     or not implemented                  




  0 1 1 0 0 1 0 0  Conditional IE error                  




  0 1 1 0 0 1 0 1  Message not compatible with           




                     the protocol state                  




  0 1 1 0 1 1 1 1  Protocol error, unspecified           




  Any other value received by the mobile station         




  shall be treated as 0110 1111, 'Protocol error,'       




  unspecified'. Any other value received                 




  by the network shall be treated as 0110 1111,          




  'Protocol error, unspecified'.                         




  NOTE: The  listed reject cause values are defined in   




        Annex G.                                         












Annex G (informative):
GSM specific cause values for mobility management




This annex is informative. It describes the cause values for the mobility management procedures for non-GPRS services (MM) and GPRS services (GMM). Sections G1 to G5 are valid for both MM and GMM. However, the following codes are applicable for non-GPRS services only:





#38 Call cannot be identified.




Section G.6 applies only for GMM procedures.




G.1
Causes related to MS identification




Cause value = 2  IMSI unknown in HLR.





This cause is sent to the MS if the MS is not known (registered) in the HLR. This cause code does not affect operation of the GPRS service, although is may be used by a GMM procedure. 




Cause value = 3  Illegal MS.





This cause is sent to the MS when the network refuses service to the MS either because an identity of the MS is not acceptable to the network or because the MS does not pass the authentication check, i.e. the SRES received from the MS is different from that generated by the network.




Cause value = 4  IMSI unknown in VLR.





This cause is sent to the MS when the given IMSI is not known at the VLR.




Cause value = 5  IMEI not accepted.





This cause is sent to the MS if the network does not accept emergency call establishment using an IMEI.




Cause value = 6  Illegal ME.





This cause is sent to the MS if the ME used is not acceptable to the network, e.g. blacklisted.




G.2
Cause related to subscription options




Cause value = 11 PLMN not allowed.





This cause is sent to the MS if it requests location updating in a PLMN where the MS, by subscription or due to operator determined barring is not allowed to operate.




Cause value = 12 Location Area not allowed.





This cause is sent to the MS if it requests location updating in a location area where the MS, by subscription, is not allowed to operate.




Cause value = 13 Roaming not allowed in this location area.





This cause is sent to an MS which requests location updating in a location area of a PLMN which do not offer roaming to that MS in that Location Area, by subscription.




G.3
Causes related to PLMN specific network failures and congestion




Cause value = 17 Network failure.





This cause is sent to the MS if the MSC cannot service an MS generated request because of PLMN failures, e.g. problems in MAP.




Cause value = 22  Congestion.





This cause is sent if the service request cannot be actioned because of congestion (e.g. no channel, facility busy/congested etc.)




G.4
Causes related to nature of request




Cause value = 32 Service option not supported.





This cause is sent when the MS requests a service/facility in the CM SERVICE REQUEST message which is not supported by the PLMN.




Cause value = 33 Requested service option not subscribed.





This cause is sent when the MS requests a service option for which it has no subscription.




Cause value = 34 Service option temporarily out of order.





This cause is sent when the MSC cannot service the request because of temporary outage of one or more functions required for supporting the service.




Cause value = 38 Call cannot be identified.





This cause is sent when the network cannot identify the call associated with a call re-establishment request.




G.5
Causes related to invalid messages




Cause value = 95 Semantically incorrect message.





See annex H, section H.5.10.




Cause value = 96 Invalid mandatory information.





See annex H, section H.6.1.




Cause value = 97 Message type non-existent or not implemented.





See annex H, section H.6.2.




Cause value = 98 Message not compatible with protocol state.





See annex H, section H.6.3.




Cause value = 99 Information element non-existent or not implemented





See annex H, section H.6.4.




Cause value = 100 Conditional IE error.





See annex H, section H.6.5.




Cause value = 101 Message not compatible with protocol state





See annex H, section H.6.6.




Cause value = 111 Protocol error, unspecified.





See annex H, section H.6.8.




G.6
Additional cause codes for GMM




Cause value = 7 GPRS services not allowed.





This cause is sent to the MS if it requests an IMSI attach for GPRS services, but is not allowed to operate GPRS services.




Cause value = 8 GPRS services and non-GPRS services not allowed.





This cause is sent to the MS if it requests a combined IMSI attach for GPRS and non-GPRS services, but is not allowed to operate either of them.




Cause value = 9 MS identity cannot be derived by the network.




This cause is sent to the MS when the network cannot derive the MS’s identity from the P-TMSI in case of inter-SGSN routing area update.




Cause value = 10 Implicitly detached




This cause is sent to the MS either if the network has implicitly detached the MS, e.g. some while after the Mobile reachable timer has expired, or if the GMM context data related to the subscription dose not exist in the SGSN e.g. because of a SGSN restart.




Cause value = 16 MSC temporarily not reachable





This cause is sent to the MS if it requests a combined GPRS attach or routing are updating in a PLMN where the MSC is temporarily not reachable via the GPRS part of the GSM network.




Cause value = 14 GPRS services not allowed in this PLMN





This cause is sent to the MS which requests GPRS service in a PLMN which does not offer roaming for GPRS services to that MS.
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1.2
Definitions and abbreviations




Abbreviations used in the present document are listed in GSM 01.04.




Home PLMN
This is a PLMN where the MCC and MNC of the PLMN identity match the MCC and MNC of the IMSI. Matching criteria are defined in Annex A.




Selected PLMN
This is the PLMN that has been selected according to subclause 3.1, either manually or automatically.




Available PLMN
This is a PLMN where the MS has found a cell that satisfies conditions (ii) and (iv) of subclause 3.2.1.




Registered PLMN (RPLMN)
This is the PLMN on which certain LR outcomes have occurred (see table 1).




Allowable PLMN
In the case of a MS operating in MS operation mode A or B, this is a PLMN which is not in the list of forbidden PLMNs in the MS.
In the case of a MS operating in MS operation mode C, this is a PLMN which is not in the list of forbidden PLMNs or in the list of "forbidden PLMNs for GPRS service"in the MS



Visited PLMN of home country
This is a PLMN, different from the home PLMN, where the MCC part of the PLMN identity is the same as the MCC of the IMSI.




Registration
This is the process of camping on a cell of the PLMN and doing any necessary LRs.




Camped on a cell
The MS (ME if there is no SIM) has completed the cell selection/reselection process and has chosen a cell from which it plans to receive all available services. Note that the services may be limited, and that the PLMN may not be aware of the existence of the MS (ME) within the chosen cell.




Current serving cell
This is the cell on which the MS is camped.




Suitable Cell
This is a cell on which an MS may camp. It must satisfy criteria (i) to (v) of subclause 3.2.1. For an MS in group receive mode, the suitable cell is determined by the criteria defined in subclause 5.2.3.




Acceptable Cell
This is a cell that the MS may camp on to make emergency calls. It must satisfy criteria (ii) and (iv) of subclause 3.2.1.




Group call
A communication in which several MSs can receive, but at most one may be allowed to transmit on a radio channel. Examples of group calls are those established for the voice group call service (VGCS, see GSM 03.68).




Broadcast call
A communication in which several MSs can receive, but only the originator of the call is allowed to transmit on the radio channel. Examples of the broadcast call are those established for the voice broadcast service (VBS, see GSM 03.69).




Group receive mode
State of the MS when it is engaged in a group or broadcast call as a listener. 




GPRS MS
An MS capable of GPRS services is a GPRS MS.



MS operation mode
See GSM 03.60[27]



CTS MS
An MS capable of CTS services is a CTS MS.




Location Registration (LR)
An MS which is IMSI attached to non-GPRS services only performs location registration by the Location Updating procedure. A GPRS MS which is IMSI attached to GPRS services or to GPRS and non-GPRS services performs location registration by the Routing Area Update procedure only when in a network of network operation mode I. Both procedures are performed independently by the GPRS MS when it is IMSI attached to GPRS and non-GPRS services in a network of network operation mode II or III (see GSM 03.60). 




Localised Service Area (LSA)
A localised service area consists of a cell or a number of cells. The cells constituting a LSA may not necessarily provide contiguous coverage. 




SoLSA exclusive access
Cells on which normal camping is allowed only for MS with Localised Service Area (LSA) subscription.




Registration Area
A registration area is an area in which mobile stations may roam without a need to perform location registration. The registration area corresponds to location area (LA) for performing location updating procedure and it corresponds to routing area for performing the routing area update procedure.




The PLMN to which a cell belongs (PLMN identity) is given in the system information transmitted on the BCCH (MCC + MNC part of LAI).




3.1
PLMN selection and roaming




The MS normally operates on its home PLMN (HPLMN). However a visited PLMN (VPLMN) may be selected, e.g., if the MS loses coverage. There are two modes for PLMN selection:




i)
Automatic mode ‑ This mode utilizes a list of PLMNs in priority order. The highest priority PLMN which is available and allowable is selected.




ii)
Manual mode ‑ Here the MS indicates to the user which PLMNs are available. Only when the user makes a manual selection does the MS try to obtain normal service on the VPLMN.




There are two cases:




‑
International Roaming ‑ This is where the MS receives service on a PLMN of a different country than that of the HPLMN.




‑
National Roaming ‑ This is where the MS receives service from a PLMN of the same country as that of the HPLMN, either anywhere or on a regional basis. The MS makes a periodic search for the HPLMN while national roaming.




To prevent repeated attempts to have roaming service on a not allowed LA, when the MS is informed that an LA is forbidden, the LA is added to a list of "forbidden LAs for roaming" which is stored in the MS. This list is deleted when the MS is switched off or when the SIM is removed. Such area restrictions are always valid for complete location areas independent of possible subdivision into GPRS routing areas. The structure of the routing area identifier (GSM 03.03) supports area restriction on LA basis.  




If a "PLMN not allowed" message is received by an MS in response to an LR request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs" in the SIM and thereafter that VPLMN will not be accessed by the MS when in automatic mode. A PLMN is removed from the "forbidden" list if, after a subsequent manual selection of that PLMN, there is a successful LR. This list is retained when the MS is switched off or the SIM is removed. The HPLMN shall not be stored on the list of "forbidden PLMNs".




Optionally the ME may store in its memory an extension of the forbidden PLMN list. The contents of the extension of the list shall be deleted when the MS is switched off or the SIM is removed.




If a "GPRS services not allowed in this PLMN" message is received by an MS in response to an GPRS attach, GPRS detach or routing area update request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs for GPRS service" which is stored in the MS and thereafter that VPLMN will not be accessed by the MS for GPRS service when in automatic mode. This list is deleted when the MS is switched off or when the SIM is removed. A PLMN is removed from the list of "forbidden PLMNs for GPRS service" if, after a subsequent manual selection of that PLMN, there is a successful GPRS attach. The maximum number of possible entries in this list is implementation dependant, but must be at least one entry. The HPLMN shall not be stored on the list of "forbidden PLMNs for GPRS service".



3.3
Regional provision of service




An MS may have a "regionally restricted service" where it can only obtain service on certain LAs. If such an MS attempts to camp on a cell of an LA for which it does not have service entitlement, when it does an LR request, it will receive an "LA not allowed" message. In this case:




‑
The MS stores the forbidden LA identity (LAI) in a list of "forbidden LAIs for regional provision of service", to prevent repeated access attempts on a cell of the forbidden LA. This list is deleted when the MS is switched off or the SIM is removed. If the MS cannot find a suitable cell, the MS performs the PLMN selection procedure starting at subclause 4.4.3.1 A or B.




3.4
Borders between registration areas




If the MS is moving in a border area between registration areas, it might repeatedly change between cells of different registration areas. Each change of registration area would require an LR, which would cause a heavy signalling load and increase the risk of a paging message being lost. To prevent this, a "CELL_RESELECT_HYSTERESIS" (CRH) parameter is used. A cell in a different registration area is only selected if it is "better", in terms of the path loss criterion (see subclause 3.6), than all the cells in the current registration area by at least the value of CRH. The CRH parameter is broadcast as system information. As the value of CRH broadcast may be different on different cells, the CRH parameter to be used is that broadcast on the current serving cell. There is also a lower limit on the time interval between reselection of cells on different registration areas. Instead of CRH a GPRS MS uses a "GPRS_CELL_RESELECT_HYSTERESIS" if provided.




3.5
Barred cells and access control




3.5.1
Barred cells




The PLMN operator may decide not to allow MSs to camp on certain cells. (These cells may, for example, only be used for hand over traffic, i.e. calls which need to be handed over to other cells). Barred cell information is broadcast as system information to instruct MSs not to camp on these cells. The barred cell status may in fact change dynamically; hence the MS needs to regularly check the system information for this parameter. 




The barred status of a cell depends both on CELL_BAR_ACCESS and on the cell's priority indicated by CELL_BAR_QUALIFY. The effect of these two parameters is further described in GSM 05.08.




If a cell is barred this applies both for cell selection and reselection.




3.5.2
Prioritizing cells




In general, cell prioritization is a means of encouraging MSs to select some suitable cells in preference to others. Since the priority comparison is only between suitable cells, prioritization does not affect coverage. Operators may prefer a certain type of cell not to be selected unless it is the only suitable type. For example, umbrella cells due to their large frequency reuse distance, or microcells because the MS could be travelling too fast for them.




3.5.2.1
For cell selection




During cell selection (see subclause 3.2.1), a cell with low priority indication will only be selected if a suitable cell of normal priority cannot be found.




3.5.2.2
For cell reselection




Cell prioritization can also be achieved during cell reselection by the use of the reselection parameters optionally broadcast. Cells are reselected on the basis of a parameter called C2 and the C2 value for each cell is given a positive or negative offset to encourage or discourage MSs to reselect that cell. A full range of positive and negative offsets is provided to allow the incorporation of this feature into already operational networks. Instead of C2 a GPRS MS uses the GPRS cell reselection parameter if provided.




3.5.3
Access control




Due to problems in certain areas, Network Operators may decide to restrict access from some MSs (e.g., in case of congestion on the AGCH), and for this reason the access control mechanism is provided. 




At subscription one or more access control classes are allocated to the subscriber and stored in the SIM. The information providing all authorized classes is broadcast as system information (together with a bit indicating whether emergency calls may be made). This information is modified dynamically and therefore the MS has to check the system information before each attempt to access.




The MS ignores the Access Control information 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.




3.5.4
Forbidden LA for regional provision of service




When the MS is camped on a cell, the LA of which belongs to the list of forbidden LA for regional provision of service, the MS is not allowed to initiate establishment of a CM connection except for an emergency call; it may respond to paging. Also, the MS is not allowed to request GPRS services when camped on a cell of a LA of which belongs to the list of forbidden LA.




If the MS has received the cause "LA not allowed", it shall ignore this fact when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because that cell is part of a LA where this cause has been received.




3.7
No suitable cell (limited service state)




There are a number of situations in which the MS is unable to obtain normal service from a PLMN. These include:




a)
Failure to find a suitable cell of the selected PLMN;




b)
No SIM in the MS; 




c)
A "PLMN not allowed" response to an LR;




d)
An "illegal MS", "illegal ME" or "IMSI unknown in HLR" response to an LR; (Any SIM in the ME is then considered "invalid".)




e)
A "GPRS not allowed“ response to an LR of a GPRS MS operating in MS operation mode C. (The cell selection state of GPRS MSs attached to GPRS and non-GPRS depends on the outcome of the location updating.);




f)
A "GPRS services not allowed in this PLMN" response to an LR of a GPRS MS operating in MS operation mode C.



(In automatic PLMN selection mode, events (a), (c) and (e) would normally cause a new PLMN selection, but even here, the situation may arise when no PLMNs are available and allowable for use).




Under any of these conditions, the MS attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that emergency calls can be made if necessary. When in the limited service state with a valid SIM, the MS shall search for available and allowable PLMNs in the manner described in subclause 4.4.3.1. To minimize the time taken to find new available PLMNs while maintaining battery life, discontinuous search schemes may be used, see GSM 02.11. No LR requests are made until a valid SIM is present and either a suitable cell is found or a manual network reselection is performed. In the limited service state the presence of the MS need not be known to the PLMN on whose cell it has camped. Cell reselection takes place as normal, except that a zero dB value of CRH will be used.




There are also other conditions under which only emergency calls may be made. These are shown in table 2.




4.2
States description




Each of the processes of PLMN selection, cell selection and location registration can be described by a set of states. The overall state of the mobile is thus a composite of the states of the three processes. In some cases, an event which causes a change of state in one process may trigger a change of state in another process, e.g., camping on a cell in a new registration area triggers an LR request. The relationship between the processes is illustrated in figure 1.




The states in which the MS may be, for each of the processes, are described below and illustrated in figures 2 to 4. For many of the states, a fuller description can be found in other GSM Technical Specifications, and a reference to the GSM Technical Specification and the relevant section within it, are given after the state description.




In the event of any conflict between the diagrams and the text in the present document, the text takes precedence.




4.3
List of states




4.3.1
List of states for the PLMN selection process




4.3.1.1
List of states for automatic mode (figure 2a)




A1
Trying RPLMN ‑ The MS is trying to perform a Location Registration on the registered PLMN.




A2
On PLMN ‑ The MS has successfully registered on a PLMN.




A3
Trying PLMN ‑ The MS is trying to register on a PLMN in the ordered list of PLMNs.




A4
Wait for PLMNs to appear ‑ There are no allowable and available PLMNs at present and the MS is waiting for one to appear.




A5
HPLMN search in progress ‑ The MS is trying to find if the HPLMN is available.




A6
No SIM ‑ There is no SIM in the MS, or certain LR responses have been received.




4.3.1.2
List of states for manual mode (figure 2b)




M1
Trying registered PLMN ‑ The MS is trying to perform a Location Registration on the registered PLMN.




M2
On PLMN ‑ The MS has successfully registered on a PLMN.




M3
Not on PLMN ‑ The MS has failed to register on the selected PLMN.




M4
Trying PLMN ‑ The MS is trying to register on a user selected PLMN.




M5
No SIM ‑ There is no SIM in the MS, or certain LR responses have been received.




4.3.2
List of States for the cell selection process (figure 3)




C1
Normal Cell Selection ‑ This is the process of initial cell selection, searching all GSM or DCS RF channels.




C2
Stored List Cell Selection ‑ This is the process of initial cell selection where BCCH carrier information (e.g. a BA list) for the selected PLMN is stored in the MS. 




C3
Camped Normally ‑ This is where the MS is camped on a cell of the selected PLMN and may be able to make and receive calls. (Whether or not the MS can make and receive calls depends on the state within the location registration process). The MS monitors received level and the system information and checks whether cell reselection is needed.




C4
Normal Cell Reselection ‑ This is where the MS has determined that cell reselection is needed and an attempt is being made to reselect a new cell.




C5
Choose Cell ‑ This is where the MS has returned to idle mode from "connected mode" and is choosing a suitable cell to camp on. 




C6
Any Cell Selection ‑ This is where the MS is unable to camp normally on any cell of the selected PLMN, or cannot obtain service because of certain responses to a location registration (LR) attempt. It is searching for a cell of any PLMN to camp on (so that emergency calls can be made).




C7
Camped on any Cell ‑ This is where the MS has camped on a cell irrespective of its PLMN identity, so that emergency calls can be made.




C8
Any Cell Reselection ‑ This is where the MS is attempting to reselect a cell, irrespective of PLMN identity.




C9
Choose Any Cell ‑ This is where the MS is returning to idle mode, after having entered "connected mode" from the "camped on any cell" state to make an emergency call. It is attempting to find an acceptable cell to camp on.




For detailed description of the behaviour in the above states see GSM 05.08.




4.3.3
List of states for location updating (figure 4)




The states are entered depending on responses to location update (LU) requests. 




4.3.4
List of states for location registration (figure 4)




The states are entered depending on responses to location registration (LR) requests. Independent update states exist for GPRS and for non-GPRS operation in MSs capable of GPRS and non-GPRS services. 




L1
Updated ‑ The MS enters this state if an LR request is accepted. The update status is set to "updated". The GPRS and the non-GPRS update state of a MS may enter "updated“ as a result of combined signalling or as a result of individual signalling depending on the capabilities of the network.




L2
Idle, No IMSI ‑ The MS enters this state if an LR request is rejected with cause:





a)
IMSI unknown in HLR;





b)
illegal ME;





c)
illegal MS;





d)
GPRS not allowed;





or if there is no SIM. All update states of a MS enter this state regardless whether received by individual or combined signalling for events b) and c). Event a) results in "Roaming not allowed“ for the non-GPRS update state only. Event a) has no influence on the GPRS update state. Event d) results in "Roaming not allowed“ for the GPRS update state only. Event d) has no influence on the non-GPRS update state.





If a SIM is present, the non-GPRS update status of the SIM is set to "Roaming not allowed" for events a), b) and c).




L3
Roaming not allowed ‑ The MS enters this state if it receives an LU reject message with the cause:





a)
PLMN not allowed;





b)
Location area not allowed;





c)
Roaming not allowed in this location area. 






d)
GPRS services not allowed in this PLMN 





Exept from event d) all update states of the MS are set to "Roaming not allowed" regardless whether received by individual or combined signalling. Event d) results in "Roaming not allowed" for the GPRS update state only. Event d) has no influence on the non-GPRS update state.
The behaviour of the MS in the roaming not allowed state is dependent on the LR reject cause as shown in table 2. Additionally:





‑
in automatic mode, "PLMN not allowed" and "roaming not allowed in this location area" cause the Automatic Network Selection procedure of subclause 4.4.3.1A to be started; it is also caused by "GPRS services not allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C;





‑
in manual mode, "PLMN not allowed" and "roaming not allowed in this location area " cause the Manual Network Selection procedure of subclause 4.4.3.1B to be started; it is also caused by "GPRS services not allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C.




L4
Not updated ‑ The MS enters this state if any LR failure not specified for states L2 or L3 occurs, in which cases the MS is not certain whether or not the network has received and accepted the LR attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to "not updated" depending on the specific location registration procedure and their outcome.




4.4.3
PLMN selection 




The registration on the selected PLMN and the location registration are only necessary if the MS is capable of services which require registration. Otherwise, the PLMN selection procedures are performed without registration.




4.4.3.1
At switch‑on or recovery from lack of coverage




At switch on, the MS selects and attempts to perform a Location Registration on the registered PLMN, if it exists. On recovery from lack of coverage, the MS selects the registered PLMN (if it exists) and, if necessary (see subclause 4.6.2) attempts to perform a Location Registration.




If successful registration is achieved, the MS indicates the selected PLMN.




If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its operating mode.




EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being unavailable, a MS attached to GPRS services may, optionally, continue looking for the registered PLMN for an implementation dependent time.




NOTE: A MS attached to GPRS services should use the above exception only if one or more PDP contexts are currently active.




A)
Automatic Network Selection Mode Procedure



The MS selects and attempts registration on other PLMNs, if available and allowable, in all of its bands of operation in the following order:




i)
HPLMN (if not previously selected);




ii)
each PLMN in the "PLMN Selector" data field in the SIM (in priority order);




iii)
other PLMNs with received signal level above ‑85 dBm in random order;




iv)
all other PLMNs in order of decreasing signal strength.




If successful registration is achieved, the MS indicates the selected PLMN.




If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service" to the user, waits until a new PLMN is available and allowable and then repeats the procedure.
If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those PLMNs unsuccessful or an entry in a forbidden LAI list prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.




B)
Manual Network Selection Mode Procedure



The MS indicates whether there are any PLMNs, in all of its bands of operation, which are available. This includes "Forbidden PLMNs". Any PLMN shall only be presented once.




If displayed, PLMNs meeting the criteria above are presented in the following order:




i)
HPLMN;




ii)
PLMNs contained in the "PLMN Selector" data field in the SIM (in priority order);




iii)
other PLMNs with received signal level above ‑85 dBm in random order;




iv)
all other PLMNs in order of decreasing signal strength.




The user may select his desired PLMN and the MS then initiates registration on this PLMN. (This may take place at any time during the presentation of PLMNs). For such a registration, the MS shall ignore the contents of the forbidden LAI lists, "forbidden PLMNs for GPRS service" lists and forbidden PLMN lists.




If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection procedure started. If no such PLMN was selected or that PLMN is no longer available, then the MS shall attempt to camp on any acceptable cell and enter the limited service state




4.5
Cell selection process




Whenever a PLMN is selected, the MS attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible:




a)
Normal cell selection ("Normal cell selection" state) ‑ Here the MS has no prior knowledge of which RF channels are BCCH carriers. It searches at least the number, given in subclause 3.2.1, of the strongest RF channels in descending order of received signal level to see which are BCCH carriers. (If no BCCH carriers have yet been found, searching will continue until at least one BCCH carrier is found.). The first BCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken and that cell is camped on. If at least the number, given in subclause 3.2.1, of the strongest RF channels have been tried and the only suitable cells found have low priority indication the MS shall camp on the strongest of these cells.




b)
Stored list cell selection (optional) ("Stored list cell selection" state)‑ Here the MS has a list of the BCCH carriers used by the PLMN. (This list may be derived by the MS from information gathered during previous selections of the PLMN). The BCCH carriers in the list are searched in descending order of received signal level, and the first BCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken, and that cell is camped on. If an MS decodes BCCH data from a cell of the selected PLMN but is unable to camp on that cell, the BA of that cell shall be examined and any BCCH carriers in the BA which are not in the list of BCCH carriers to be searched shall be added to the list. If all these BCCH carriers have been tried and the only suitable cells found have low priority indication, the MS shall camp on the strongest of these cells.




If no suitable cell is found using method b), method a) is then tried.




While camped on a cell of the selected PLMN ("camped normally"), the MS may need to select a different cell ("normal cell reselection" state). The following events trigger a cell reselection:




i)
The path loss criterion parameter C1 (see subclause 3.6) indicates that the path loss to the cell has become too high;




ii)
There is a downlink signalling failure (subclause 3.6);




iii)
The cell camped on (current serving cell) has become barred; 




iv)
There is a better cell (in terms of the path loss criterion C2) in the same registration area, or a much better cell in another registration area of the selected PLMN (using the CRH parameter, subclause 3.4);




v)
A random access attempt is still unsuccessful after "Max retrans" repetitions; "Max retrans" being a parameter broadcast on control channel.




A GPRS MS in Ready state applies the READY_STATE CELL RESELECTION HYSTERESIS together with the path loss criterion when reselecting the cell within the registration area. The GPRS MS in Ready state shall inform the network about cell reselection within the registration area by the cell update procedure. The network may control cell reselection of a GPRS MS in Ready state (GSM 03.64). 




Instead of the parameter C2, a GPRS MS applies the corresponding GPRS parameter if provided. If this GPRS parameter is provided the cell shall also broadcast a list BA(GPRS) indicating BCCH carriers to be monitored by GPRS MSs for cell re-selection purpose.




The MS will then reselect a new cell in order to fulfil the process goal (see subclause 4.1).




Before camping on the cell after re‑selection, the MS shall attempt to decode the full set of system information. The MS shall check that the parameters affecting cell re‑selection are unchanged. If a change is detected the MS shall check if the cell re‑selection criterion is still valid using the changed parameters. If the cell selection criteria are still valid, the MS shall camp on the cell. If they are not still valid, the MS shall repeat this process for the cell with the next highest value of C2 or corresponding GPRS parameter, respectively.




Once the MS has re‑tuned to the chosen cell, it shall monitor its paging subgroup (if known) for that cell. If the MS and the cell support group or broadcast calls, it shall also monitor the notification channel. A GPRS MS shall monitor the relevant GPRS control channel(s). If the MS receives a page before having decoded the relevant system information for the new cell, the MS shall store the page and respond, if permitted, once the relevant system information has been decoded. If not permitted, no page response shall be made.




When the MS leaves idle mode and enters "connected mode" (e.g., to make a call), on return to idle mode at the end of the call, a cell must be chosen ("choose cell" state) as soon as possible e.g., to allow a new call to be made as soon as possible. The chosen cell will not necessarily be the same cell as the MS was camped on when the call started e.g., if the MS moved a significant distance while the call was in progress. Two cases are distinguished in GSM 05.08, for which the algorithm is slightly different:




a)
Normal case ‑ The call is terminated, either because the user (or network) has terminated the call, or because a radio link failure has occurred and call re‑establishment is not being attempted.




b)
Call re‑establishment ‑ A radio link failure has occurred and a call re‑establishment is being attempted. (The MS returns to idle mode to start the call re‑establishment attempt and needs to select a new cell on which to make the attempt as soon as possible in order to minimize the interruption to the call).




If no suitable cell is found by either the stored list cell selection, normal cell reselection, or choose cell tasks (all of which use a limited search), the normal cell selection task (which searches all RF channels for a suitable cell) is entered.




If no suitable cell is found by the normal cell selection task, or if there is no SIM in the MS, the MS attempts to find an "acceptable cell" on which it may camp so that emergency calls may be made ("any cell selection" state). The MS ignores the PLMN information when selecting an acceptable cell, and no attempt at location registration is made. This task is also entered if an LR reject is received with one of the following cause values:




‑
"IMSI unknown in HLR" (only for non-GPRS MS as this impacts only the non-GPRS update state, MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of the routing area update);




‑
"Illegal MS";




‑
"illegal ME";




‑
"PLMN not allowed" (However, this will trigger a new PLMN selection if the MS is in automatic mode);




-
 "GPRS services not allowed in this PLMN" (only for GPRS MS operating in MS operation mode C, where this will trigger a new PLMN selection if the MS is in automatic mode; a GPRS MSs operating in MS operation mode A or Btake a cell selection state according to the outcome of location updating as "GPRS services not allowed in this PLMN" has only impact on the GPRS update status).




If an acceptable cell is found, the MS camps on it ("Camped on any cell" state). If one of the cell reselection trigger events (i) to (v) above occurs, the MS attempts to find a new acceptable cell to camp on ("any cell reselection" state) but using a zero dB value of CRH. If no acceptable cell can be found, the "any cell selection" task is re‑entered.




If while camped on an acceptable cell, an emergency call origination is made, the MS enters a connected mode and at the end of the call, chooses an acceptable cell ("choose any cell" state) so that it is ready for the next emergency call origination.




In all cases, if a new PLMN is selected, the MS searches for a suitable cell of that PLMN. However, if the MS has recently searched the strongest RF channels while a previous PLMN was selected, it may already have information about other PLMNs.




The user may request a search of RF channels to determine which PLMNs are available. This search shall be done in such a way as to minimize interruptions to the MS's monitoring of its paging subchannel.




4.6
Location registration process




4.6.1
General




When the MS is switched on and capable of services requiring registration, the action taken by the location registration process is as follows:




a)
SIM present and no LR needed (because of the status of the stored registration area identity and "attach" flag): The MS is in the update state UPDATED;




b)
SIM present and LR needed: A LR request is made;




c)
No SIM present: The MS enters the update state Idle, NO IMSI.




In case b) above, and subsequently whenever a LR request is made, the MS enters a state depending on the outcome of the LR request, as listed in subclause 4.3.3 above. In case c) the GPRS and the non-GPRS update state enters "IDLE, NO IMSI".




Whenever the MS goes to connected mode and then returns to idle mode again, the MS selects the appropriate state.




4.6.2
Initiation of Location Registration




An LR request indicating Normal Updating is made when, in idle mode,




‑
the MS changes cell while being in the update state NOT UPDATED; (for MS capable of GPRS and non-GPRS services when at least one of both update states is NOT UPDATED) 




‑
the MS detects that it has entered a new registration area, i.e., when the received registration area identity differs from the one stored in the MS, and the LAI or the PLMN identity is not contained in a list of forbidden LAIs, "forbidden PLMNs for GPRS service" or forbidden PLMN identities respectively, while being in one of the following update states:




‑
UPDATED;




‑
NOT UPDATED;




‑
ROAMING NOT ALLOWED.




‑
the Periodic Location Updating Timer expires while being in the non-GPRS update state NOT UPDATED (triggers Location Updating);




‑
the Periodic Routing Area Update timer expires while being in the GPRS update state NOT UPDATED (triggers Routing Area Update);




‑
a manual network reselection has been performed, an acceptable cell of the selected PLMN is present, and the MS is not in the UPDATED state on the selected PLMN.




An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating timer expires while being in the non-GPRS update state UPDATED.




An LR request indicating Periodic Routing Area Update is made when the Periodic Routing Area Update timer expires while being in the GPRS update state UPDATED.




An LR request indicating IMSI attach is made when the MS is activated in the same location area in which it was deactivated while being in the non-GPRS update state UPDATED, and the system information indicates that IMSI attach/detach shall be used.




A GPRS attach is made by a GPRS MS when activated and capable of services which require registration. A GPRS attach may only performed if the selected PLMN is not contained in the list of "forbidden PLMNs for GPRS service". Depending on system information about GPRS network operation mode MSs operating in MS operation mode A or B perform combined or non-combined location registration procedures. When the combined routing area update or GPRS attach is accepted with indication "MSC not reachable“ or is not answered the MS performs also the corresponding location updating procedure or falls back to a GPRS only MS. When the combined routing area update or GPRS attach is rejected with cause "GPRS not allowed“ the GPRS update state is "IDLE, NO IMSI“ and the MS performs the corresponding location updating procedure .




Furthermore, an LR request indicating Normal Location Updating is also made when the response to an outgoing request shows that the MS is unknown in the VLR or SGSN, respectively.




Table 2 summarizes the events in each state that trigger a new LR request. The actions that may be taken while being in the various states are also outlined in table 2. 




A GPRS MS which is both IMSI attached for GPRS and non-GPRS services and which is capable of simultaneous operation of GPRS and non-GPRS services shall perform Routing Area Update in connected mode when it has entered a new routing area which is not part of a LA contained in the list of forbidden LAIs.




4.6.4
IMSI attach/detach operation




The system information will contain an indicator indicating whether or not IMSI attach/detach operation is mandatory to use in the cell. The MS shall operate in accordance with the received value of the indicator.




A GPRS MS shall perform GPRS attach/detach procedures independent of the value of the IMSI attach/detach indicator. When a GPRS MS has to perform IMSI attach/detach independent of GPRS procedures (for example GPRS network operation mode 2) the handling described in the paragraph above applies.




When IMSI attach/detach operation applies, a MS shall send the IMSI detach message to the network when the MS is powered down or the SIM is removed while being in the update state UPDATED. The IMSI detach message will not be acknowledged by the network.




When the MS returns to the active state, the MS shall perform an LR request indicating IMSI attach, provided that the MS still is in the same registration area. If the registration area has changed, an LR request indicating Normal Location Updating according to subclause 4.6.2 shall be performed.
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NOTE:
Whenever the MS goes to connected mode and then returns to idle mode again the MS selects appropriate state.





A MS capable of GPRS and non-GPRS services has two Task State machines one for GPRS and one for non-GPRS operation.




Figure 4: Location Registration Task State diagram
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1. Overall Description:



The TSG CN WG1/2/3/4 joint meeting on IP multimedia discussed a number of contributions on the handling of IP multimedia sessions; in particular we considered an early draft of TS 23.218, "IP Multimedia (IM) Session Handling; IP Multimedia (IM) call model (Release 5)", whose scope clause is:



"This 3GPP Technical Specification (TS) specifies the IP Multimedia (IM) Call Model for handling of an IP multimedia session origination and termination for an IP Multimedia subscriber.”



This specification includes interactions between the Service Platform and IP multimedia sessions.



The IP Multimedia (IM) Subsystem stage 2 is specified in 3GPP TS 23.228 [8] and the signalling flows for the IP multimedia call control based on SIP and SDP are specified in 3GPP TS 24.228 [9]."



We also discussed a liaison statement from TSG-SA to TSG-SA WG1 and WG2 on IP multimedia sessions, and contributions which made detailed proposals for two of the clauses of TS 23.218. The contributions describe the way in which CAMEL can be used to control IP multimedia sessions and the way in which the OSA API can be used to control IP multimedia sessions.



We noted that the current version of TS 23.228 allows three possibilities for the control of operator-specific services applied to IP multimedia: 



-
CAP: This interface provides CAMEL-based services offered on the CAMEL CSE platforms. They are invoked by a Service Switching Function (SSF) and supported by the CAP protocol. A “softSSF” in (or on top of) the CSCF is required for mapping of the SIP state machine in CSCF to the CAMEL BCSM.  This interface allows support of legacy CAMEL services.



-
SIP: This interface provides all services offered by SIP application servers and SIP-based Multimedia service platforms. These services are directly invoked by the CSCF as a SIP server itself. This interface shall not prevent the serving CSCF from retaining control of the call.



-
OSA: This interface provides all applications that are independent from the underlying network technology, and are delivered via the use of an open standardised API. When the CSCF to Service Platform interface is between a network and a third party platform, the OSA API can be used as is. Conceptual changes may be needed if OSA has to be used as an interface between two networks, as it was not originally intended for this purpose. For example, the location of the OSA Framework may be impacted or the security mechanisms may be altered.  The mapping of the OSA API to the underlying network capabilities is not subject to standardisation.



The working groups of CN are concerned that the lack of clarity over whether all three of these possibilities will be included in the approved version of the IP multimedia specifications could lead to abortive work on developing the details of a possibility which will then be discarded. For this reason, the TSG CN WG1/2/3/4 joint meeting ask TSG‑SA WG1 and TSG‑SA WG2 to reach a speedy conclusion on which of the options listed above should be developed in TSG-CN. If clear guidance is not available for us to continue detailed technical discussions at our next meeting, it will be very difficult for us to complete our work in time for the closure of UMTS Release 5 at the end of 2001. Given that TSG-CN WG5 work on OSA, the choice of options is important to them; it would therefore be useful for the guidance from SA WG1 and SA WG2 to be copied to TSG-CN WG5.



2. Actions:



To TSG-SA WG1 and TSG-SA WG2



ACTION:
The TSG-CN WG1/2/3/4 joint meeting ask TSG SA WG1 and TSG SA WG2 to consider the above comments and provide clear guidance on which options for the control of IP multimedia should be developed in detail. That guidance would be most useful if it is available at the next TSG-CN WG1/2/3/4 joint meeting on IP multimedia and the next TSG-CN WG5 meeting.



3. Next meetings:



The next TSG-CN WG1/2/3/4 joint meeting on IP multimedia will be held during the collocated meetings of TSG-CN WG1, WG2, WG3 & WG4 in the week 26 February to 2 March 2001 in Sophia Antipolis.



The next TSG-CN WG5 meeting will be held 6 – 8 February in Helsinki
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Date:
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___________________________________________________________________________



Introduction



During the CN1#16 meeting a change request  (N1-010370) was presented for the introduction of the following new speech codecs: speech codec version 4 "AMR-WB FULL" and version 5 "AMR-WB GMSK" (limited mode) of AMR-WB codec. However a decision could not be reached in the meeting about this issue since the requirements from SA4 and CN4 about these new codecs seemed to be a bit unclear.



Therefore CN1 kindly asks CN4,  SA4 and GERAN groups to provide answers/comments for the following questions:



1. Is explicit signalling of supported codecs needed when end-to-end codec negotiation is used?



If so, how should  the supported codecs be indicated by the mobile station: by using Bearer Capability IE or the supported codecs list IE? 



One argument in favor of using the supported codecs list IE could be not to make the bearer capability IE more complex than it currently is. CN1 would like to hear the opinion of CN4,  SA4 and GERAN groups about this issue.



2. Are the proposed codecs aligned with the ones that have been added to SA4 specs?


3. What is the network supposed to do during BC negotiation if one of the new code points is proposed by the MS?


� EMBED Package  ���














� Please write any action required from the groups in a clear way.
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10.5.4.5
Bearer capability





The purpose of the bearer capability information element is to describe a bearer service. The use of the bearer capability information element in relation to compatibility checking is described in annex B.





The bearer capability information element is coded as shown in figure 10.5.88/TS 24.008 and tables 10.5.102/TS 24.008 to 10.5.115/TS 24.008.





The bearer capability is a type 4 information element with a minimum length of 3 octets and a maximum length of 16 octets.
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Figure 10.5.88/TS 24.008 Bearer capability information element





NOTEs:
The coding of the octets of the bearer capability information element is not conforming to ITU Q.931.






An MS shall encode the Bearer Capability infomation element according to GSM call control requirements also if it is requesting for a UMTS service.






For UTRAN access the following parameter is irrelevant, because multiple traffic channels (multislot) are not deployed [TS 23.034].  The parameter shall, however, be stored in MSC, and forwarded at handover:
-
UIMI, User initiated modification indication (octet 6f, bits 5-7)





The following parameters are relevant in UMTS for non transparent data calls for deciding which RLP version to negotiate in order to avoid renegotiation of RLP version in case of inter-system handover, see 3GPP TS 24.022 [9]. They are otherwise irrelevant for specifying the UTRAN radio access bearer: -





-


Maximum number of traffic channels (octet 6e, bits 1-3)
-
Acceptable Channel coding(s) (octet 6e, bits 4, 5 and 7)
-
Acceptable Channel Codings extended (octet 6g, bits 5-7).






A mobile station not supporting GSM shall set the following parameters to the value "0":





-
-
Maximum number of traffic channels (octet 6e, bits 1-3)
-
Acceptable Channel coding(s) (octet 6e, bits 4, 5 and 7)
-
UIMI, User initiated modification indication (octet 6f, bits 5-7)
-
Acceptable Channel Codings extended (octet 6g, bits 5-7).





Table 10.5.102/TS 24.008: Bearer capability information element





Radio channel requirement (octet 3), network to MS direction 





In GSM, i.e. not applicable for UMTS data services.





Bits 6 and 7 are spare bits. The sending side (i.e. the network) shall set bit 7 to value 0 and bit 6 to value 1.





Radio channel requirement (octet 3) MS to network direction





When information transfer capability (octet 3) indicates other values than speech:





Bits





7 6




0 0
reserved





0 1
full rate support only MS





1 0
dual rate support MS/half rate preferred





1 1
dual rate support MS/full rate preferred





When information transfer capability (octet 3) indicates the value speech and no speech version indication is present in octet 3a etc.:





Bits





7 6




0 0
reserved





0 1
full rate support only MS/fullrate speech version 1 supported





1 0
dual rate support MS/half rate speech version 1 preferred, full rate speech version 1 also supported





1 1
dual rate support MS/full rate speech version 1 preferred, half rate speech version 1 also supported





When information transfer capability (octet 3) indicates the value speech and speech version indication(s) is(are) present in octet 3a etc.:





Bits





7 6




0 0
reserved





0 1
the mobile station supports at least full rate speech version 1 but does not support half rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.





1 0
The mobile station supports at least full rate speech version 1 and half rate speech version 1. The mobile station has a greater preference for half rate speech version 1 than for full rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.





1 1
The mobile station supports at least full rate speech version 1 and half rate speech version 1. The mobile station has a greater preference for full rate speech version 1 than for half rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.















(continued...)





Table 10.5.102/TS 24.008: Bearer capability information element (continued)





Coding standard (octet 3)





Bit





5





0
GSM standardized coding as described below 





1
reserved





Transfer mode (octet 3)





Bit





4




0
circuit mode





1
packet mode





Information transfer capability (octet 3)





Bits





3 2 1




0 0 0
speech





0 0 1
unrestricted digital information





0 1 0
3.1 kHz audio, ex PLMN





0 1 1
facsimile group 3





1 0 1
Other ITC (See Octet 5a)





1 1 1
reserved, to be used in the network. 






The meaning is: alternate speech/facsimile group 3 - starting with speech.






All other values are reserved









Table 10.5.103/TS 24.008 Bearer capability information element





Octet(s) 3a etc. MS to network direction
Octet(s) 3a etc. shall only be used to convey speech coding information belonging  to a GSM Radio Access. When included for a UMTS call establishment they shall be used for handover to a GSM Radio Acess.






Coding






Bit





7




0
octet used for extension of information transfer capability





1
octet used for other extension of octet 3





When information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.) is coded as 0, bits 1 through 6 are coded:





Bits 5 and 6 are spare.





Speech version indication (octet(s) 3a etc.)





Bits





4 3 2 1




0 0 0 0
GSM full rate speech version 1





0 0 1 0
GSM full rate speech version 2





0 1 0 0GSM full rate speech version 3




0 1 1 0 GSM full rate speech version 4





1 0 0 0 GSM full rate speech version 5




0 0 0 1
GSM half rate speech version 1





0 1 0 1GSM half rate speech version 3





All other values have the meaning "speech version tbd" and shall be ignored





when received.





If octet 3 is extended with speech version indication(s) (octets 3a etc.), all speech versions supported shall be indicated and be included in order of preference (the first octet (3a) has the highest preference and so on). 





If information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.) is coded as 1, or the information transfer capability does not indicate speech, then the extension octet shall be ignored.






Octet(s) 3a etc. network to MS direction

The octet(s) 3a etc. shall be ignored by the MS.
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CN1 has reviewed the attached documents N1-010138, N1-010139, N1-010140 and N1-010146. The three first ones  from Nokia deal with the LCS related problem of the abortion of the RR connection during an LCS procedure due to a request to do so by MM layer after the expiry of timer T3240. The last one from Ericsson handles not only this but also other LCS related problems. Additionally to these a third alternative was identified during the meeting by Fujitsu.
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· A third alternative was brought up during the discussion by Fujitsu. Assuming that the RR layer is able to send the new proposed primitive to MM to wait for LCS operation to complete, then the case could be also handled within RR layer. The RR layer would be able to ignore a request from upper layer to release the connection if RR knows that there is some reason to keep it. This would seem to lead to adding to RR a timer mechanism like T3240 in MM. Some delegates were concerned that this solution might not solve the HO problem identified in Tdoc N1-010146.
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Issues with LCS Bearer Solution in R98/R99





1 Introduction





There are some potential problems with the R98/R99 solutions for carrying LCS signaling across the radio interface (called LCS bearer signaling below). This document describes those problems and discusses possible solutions.





2 Priority of LCS Signaling





2.1 LCS Signaling Message Sizes





LCS (RRLP) messages, APDUs, are sent with SAPI=0 with multiframe operation, i.e., in acknowledged mode (with window size 1), over SDCCH or FACCH.





LCS messages can be very large. OTD assistance data messages (DL) may be around 190 octets long. A typical size for a GPS assistance data message (DL) is 550 octets (large, but still very realistic, GPS assistance messages may be around 1,500 octets long). MS-based GPS (UL) can be 25 octets. A size of 65 octets for MS-assisted GPS (UL) (large messages 200 octets) messages is expected. The maximum DL size can be up to around 3,000 octets.





In order to avoid delay of critical messages, for example the HANDOVER COMMAND message, a preemption mechanism has been defined in the Data Link layer (GSM 04.06).





2.2 Preemption in the Data Link Layer





The preemption capability applies to messages transferred in dedicated mode on SAP 0 using LAPDm multiframe operation (GSM 04.08, 5.5.8). By using the preemption capability, the low priority messages are discarded if not yet transmitted or truncated if being transmitted. 





A priority parameter has been defined for all the layer 3 signaling that is delivered to the data link layer. Three priorities have been defined, high, normal, low. Messages that are defined as high priority, triggers a “flush” when they are received in the data link layer. This flush deletes all (except a maximum of N201 octets of the currently transmitting layer 3 message) low priority layer 3 messages that have been received in the data link layer, but have not yet been transmitted. A high priority message will preempt a low priority message, while a normal priority message cannot preempt or become preempted.





2.3 Signaling Capacity on FACCH/SACCH/SDCCH





The following list summarizes the signaling capacity on various channels.





· SAPI=0 and TCH/FACCH provides 167 octets/s - or less (depending on the round-trip delay / response time)





· SAPI=0 and SDCCH provides 85 octets/s





· SAPI=3 and TCH/SACCH provides 21 octets/s  - when every second block is a measurement report





· SAPI=3 and SDCCH provides 85 octets/s





On SDCCH SAPI=0 has priority over SAPI=3.





On SACCH SAPI=0 and SAPI=3 are sent interspersed.





T200 is implementation dependent, but it could be around 150 ms for FACCH and above 200 ms for SDCCH. N200 is 34 and 23, respectively.





2.4 Transmission Time for LCS Signaling





The time to transmit messages of typical (A-GPS) DL size over FACCH is 3 - 9s. For SDCCH, this would be 6.5 - 17.5s. In UL the messages are significantly smaller, so the FACCH figures are generally small, but in some situations the time may be up to 1.2s for FACCH and up to 2.4s on SDCCH. Note that all these figures are without any retransmission (see RR below).





For GPS the maximum message size is around 3000 octets. Over the FACCH the transmission of a downlink message will then take up to 18 s. Over the SDCCH, the transmission will take up to 35 s.





3 Priority/Preemption Issues





3.1 Functionality of the LCS itself





In urban areas we have very frequent handovers (HOs); for instance in places like Hong Kong it could be every 20 s. There are traffic models assuming down to 10 s or even less between HOs. When a HO occurs, the APDU that is being transmitted will be discarded and retransmission of the entire message should be done after the HO, since the APDU segments should be treated uninterspersed by LAPDm.





Frequent handovers will in effect block the transmission of the APDU, quite possibly to the extent that the service itself will not function and/or the position not to be valid any longer.





3.2 Functionality of CM and MM





The CC, SS and MM messages are assigned "normal" priority. In case of an APDU being transmitted, they are queued up until the entire APDU has been correctly received (SAPI=0, multiframe operation). This induced delay will probably not trigger timers that handle abnormal cases, but there are MM timers (e.g., for Location Update Procedure) that are sufficiently small to be at risk. For SS, the AdviceOfCharge timer is too small (2s) to be able to handle even smaller delays.





The "normal" priority mechanism will in general degrade the present functionality of CM and MM. In some situations, in particular during continuous positioning, the possibility for proper functionality is quite questionable. However, if also the "normal" (as well as the "high") priority messages could preempt the "low" priority messages, the resulting APDU delays would endanger the proper working of the LCS as much as the handovers.  





In the case of addition of the suspend mechanism for APDUs (as discussed above), all normal priority messages will be delayed until the entire APDU has been correctly received, including all re-transmissions from the beginning of suspended APDU segments. This solution would cause even worse delays and probably disable the proper functioning of CM and MM.





3.3 Functionality of RR





The RR messages preempt the APDUs since they are of "high" priority. Preemption means that if an APDU just was sent, LAPDm should wait for the last ack, and if an APDU is under transmission, the present LAPDm frame and the next should be sent. Due to retransmissions it could theoretically take up to (N200-1)*T200 seconds, or about 5s, to get an ack. This means that we have a delay of up to 10s (2*5s) before we can transmit the high priority message.




3.4 Emergency calls





Emergency calls (CM SERVICE REQUEST/CM SERVICE ACCEPT) will have "normal" priority and be delayed accordingly.





3.5 Functionality of AMR





AMR requires quite frequent handovers for the full capacity to be utilized. The introduction of AMR will therefore raise the number of needed handovers.





3.6 Segmentation





RR corresponds to a high priority process within the UE and it has so far been dedicated to the handling of high priority tasks. The LCS solution now requires that RR should handle the data segmentation/concatenation for RRLP, which explicitly has been assigned low priority, breaking fundamental architectural principles.





To segment the APDUs in RR instead of at the application level (as for SMS) is also part of creating the blocking and delay problem discussed above, since the APDU must be treated as one unity, instead of, for example 251 octet blocks sent to LAPDm.





In the current solution, a LCS message that is preempted is discarded and the whole message will have to be retransmitted. If instead, a LCS Application Layer (e.g., RRLP) segmentation mechanism were used, only one segment at most would be lost at a handover. This would be a much more efficient mechanism.





3.7 Impact on the CS connection (Speech/CS data)





During the DTM (Simple Class A) discussions it was underlined that transmission of long or frequent messages should be avoided over the FACCH due to the impact on speech quality. The present LCS solution will have an impact on speech quality, in particular during continuous positioning.





Is it studied what happens with CS data when FACCH is used? How much retransmissions will be caused in RLP due to this, and what will the impact most specifically for transparent data transfer be (video)?





4 RR Application Procedures Issues





4.1 Establishment and Release of the RR layer





The Application Procedure defined in RR (GSM 04.18, sec. 3.4.21) for carrying application data is utilized by the LCS protocol RRLP.





Apart from the Application Procedures, the RR layer never uses an RR connection for itself. RR is always requested to set up and to release a RR connection by the CC, the SS, or the SMS layers (via the MM layer).





The Application Procedure in the current standard does not specify how and when the RR connection is requested by the application. There is also no specification of how the application informs the RR layer that the RR connection is no longer needed and can be released. Additionally, there are no specification about how to coordinate the RR connection between the CC, SS, and SMS users and the applications. This is needed when the RR connection is used for both types of users simultaneously.





4.2 Example of a LCS/SS Co-ordination Issue





This section describes an example of the problems that may occur because there is no specification about how to coordinate the CM layer transactions with the application transactions. Consider the “Mobile Terminating Location Request (MT-LR)” scenario in LCS (See section 7.6.1 in GSM 03.71 v7.4.0).





In this scenario paging, authentication, and ciphering is handled in step 5. In step 6, an optional Supplementary Services process is started in order to send the “LCS Location Notification Invoke” message from the MSC to the MS. The MS responds with a “LCS Location Notification Return Result” message in step 7. In step 11 the RRLP message “Measure Position Request” is sent from the SMLC to the MS. LCS assistance data may be included in this message. Once the position is determined or all the measurements are made, the MS returns a “Measure Position Response” message to the SMLC (still in step 11).





A problem occurs here after step 7, when the MS has sent the “LCS Location Notification Return Result” message. Ten seconds after that message, the timer T3240 (See section 11.2.1, “Timer T3240” in 3G TS 24.008) expires and the RR connection is aborted. If the application process has not finished at this point, there is no RR connection for the MS to respond on.





5 Discussion





The following are some thoughts about the bearer signaling mechanisms for LCS:





· The mechanisms to handle segmentation and transmission of the APDUs causes concern for the proper functionality of LCS.





· Despite the preemption mechanism for SAPI=0 there is a well founded concern also for the proper functionality of CM and MM, mainly due to the size (and frequency) of the APDUs. 





· In addition, an invoked preemption could cause a delay of a high priority message of up to 10s in the worst case.





· The quality impact of this additional usage of the FACCH is not clearly evaluated.





· The preemption mechanism itself violates the principle that the priorities are handled between the SAPs and not within them; in the original structure for SAPI=0 the messages were sent FIFO.





· The assignment of RR to do segmentation/concatenation of the APDUs also violates architectural principles.




· The missing specification for how applications establish and release RR connections is a concern.




5.1 Sending the APDUs at another SAP than SAPI=0





To move the APDUs from SAPI=0 would solve several of the problems discussed above.





In a solution with SAPI=3, the present architecture can be re-used, since the APDUs are (as presently specified) treated in the same way as SAPI=3.  A new Protocol Discriminator for LCS should be added. Today LCS uses the PD of RR. (For SAPI=3, when an APDU is being sent only every second measurement report will be sent.) A concern in this case is the transmission rate when a TCH is set up; will SACCH suffice? If not, usage of FACCH for SAPI=3 would need to be defined.





Alternatively, a solution with a new SAPI should resemble SAPI=3 closely. A new SAP provides additional possibilities; usage of other channels (FACCH) and a separate suspend mechanism could be introduced. This SAP should be treated with the lowest priority.





The window size is always one today, but in the protocol, it could be up to eight. An extension of the window size (or a variable size) might shorten the time for Application Information transmission, but the potential impact on FACCH must then be looked at. 





The segmentation and (re-) transmission problem of the APDUs could be solved as indicated above by a new SAP or by moving the segmentation to the application level (as for SMS), thus allowing smaller blocks to be handled separately. The complete reception of an APDU would then be easier to guarantee.





5.2 Possible New CM Entity for Applications





In order to overcome the problem of coordinating the application (for now LCS is the only application defined) use of the RR connection with the existing CM layers use of the RR connection a solution is needed. One possible solution is to create a new CM layer entity for applications and to define a Protocol Discriminator (PD) for it (maybe we can use the LCS PD that is defined in section 11.2.3.1.1 “Protocol discriminator” in 3G TS 24.007). This new CM entity could then communicate to the MM layer the same way that the existing CM layers do.





5.3 SPECIFICATIONS





Only a few of the specifications previously amended to include the LCS would be affected by the proposed changes, since it is not a functional change to the LCS itself, only to its bearer signaling. So far, GSM 04.05, GSM 04.06, GSM 04.08 have been identified. Several of the changes would be removal of the added text concerning the preemption mechanism and the priority specifications for layer 3 messages.





6 Conclusion





It should be considered if the usage of another SAP than SAPI=0, would be a better solution than the current SAPI=0 with preemption mechanism. It should also be considered if the definition of a new CM layer entity for application (LCS) use is a good solution to the RR coordination issues.





1(5)





5(5)

















N1-010xxx_LCS_Bearer_Issues.zip








N1-010xxx_LCS_Bearer_Issues.doc




3GPP TSG-CN-WG1, Meeting #14






20 - 24 November, 2000






Cardiff, Wales





Tdoc N1-001375


















Page 1
Draft prETS 300 ???: Month YYYY












Agenda Item:
7.8





WI / Topic:
Location Services





Source:
Ericsson





Title:
Issues with LCS Bearer Solution in R98/99 






Effected Specifications / Releases:
 04.08, 24.008, 04.07, 24.007/ Release 98/99





Document for:
Discussion and decision






Date:
2001-01-11





___________________________________________________________________________





1
Introduction






It was disclosed that there are some potential problems with the R98/99 LCS signaling over the radio interface in GERAN. An enclosed Tdoc GP-000770, which was presented at TS GERAN #2 meeting in last November, describes a full report for the GSM-LCS problems. 






Ericsson considers this issue can not resolve close to GERAN and then we would like to bring and discuss this problem to CN1 meeting. 






2 Discussion






We would like to discuss it based on the attched Tdoc GP-000770.
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4.1.2.1
MM sublayer states in the mobile station




In this section, the possible states for the MM sublayer in the mobile station is described. In figure 4.1/GSM 04.08 an overview of the MM sublayer protocol is given.




4.1.2.1.1
Main states




0
NULL





The mobile station is inactive (e.g. power down). Important parameters are stored. Only manual action by the user may transfer the MM sublayer to another state.




3
LOCATION UPDATING INITIATED





A location updating procedure has been started and the MM awaits a response from the network. The timer T3210 is running.




5
WAIT FOR OUTGOING MM CONNECTION





The MM connection establishment has been started, and the MM awaits a response from the network. The timer T3230 is running.




6
MM CONNECTION ACTIVE





The MM sublayer has a RR connection to its peer entity on the network side. One or more MM connections are active.




7
IMSI DETACH INITIATED





The IMSI detach procedure has been started. The timer T3220 is running.




8
PROCESS CM SERVICE PROMPT





The MM sublayer has a RR connection to its peer entity on the network side. The Mobile Station has received a CM SERVICE PROMPT message but has not yet responded $(CCBS)$.




9
WAIT FOR NETWORK COMMAND





The MM sublayer has a RR connection to its peer entity in the network, but no MM connection is established. The mobile station is passive, awaiting further commands from the network. The timer T3240 may be running. 



If RR-No-Abort-Ind (no abort) has been received (in this or any of the other states) timer T3240 is stopped (if running), reset, and started again. 



If RR-No-Abort-Ind (no abort) has been received and a request for MM connection establishment is received:




· T3240 is stopped (if running) and reset but not restarted;




· CM SERVICE REQUEST is sent and;



· state WAIT FOR OUTGOING MM CONNECTION is entered.



If RR-No-Abort-Ind (abort allowed) has been received, the mobile station is passive, awaiting further commands from the network. The timer T3240 may be running.



10
LOCATION UPDATE REJECTED





A location updating procedure has been rejected and RR connection release is awaited. The timer T3240 is running.
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Figure 4.1a / GSM 04.08: Overview mobility management protocol / MS Side



(Note: Figure should be updated to present transition from state 9 to state 5 when a MM Connection Request is received. CM SERVICE REQUEST should be sent before entering state 5.)
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Additions to Figure 4.1.a/GSM 04.08




13. WAIT FOR RR CONNECTION (LOCATION UPDATING)





The MM sublayer has requested RR connection establishment for starting the location updating procedure.




14. WAIT FOR RR CONNECTION (MM CONNECTION)





The MM sublayer has requested RR connection establishment for dedicated mode for starting the MM connection establishment.




15. WAIT FOR RR CONNECTION (IMSI DETACH)





The MM sublayer has requested RR connection establishment for starting the IMSI detach procedure.




17. WAIT FOR REESTABLISH





A lower layer failure has occurred and re-establishment may be performed from the disturbed CM layer entities.




18. WAIT FOR RR ACTIVE





The MM sublayer has requested activation of the RR sublayer.




19. MM IDLE





There is no MM procedure running and no RR connection exists except that a local MM context may exist when the RR sublayer is in Group Receive mode. This is a compound state, and the actual behaviour of the mobile station to Connection Management requests is determined by the actual substate as described hereafter.




20. WAIT FOR ADDITIONAL OUTGOING MM CONNECTION.





The MM connection establishment for an additional MM connection has been started, and the MM awaits response from the network.




21. MM CONNECTION ACTIVE (GROUP TRANSMIT MODE)





(Only applicable for mobile stations supporting VGCS talking:) The MM sublayer has a RR connection on the VGCS channel to its peer entity on the network side. Only one MM connection is active.




22. WAIT FOR RR CONNECTION (GROUP TRANSMIT MODE)





(Only applicable for mobile stations supporting VGCS talking:) The MM sublayer has requested to perform an uplink access on the VGCS channel.




23. LOCATION UPDATING PENDING





(Only applicable for GPRS MS operation modes A and B; not shown in figure 4.1a) A location updating has been started using the combined GPRS routing area updating procedure.




24. IMSI DETACH PENDING





(Only applicable for GPRS MS operation modes A and B; not shown in figure 4.1a) An IMSI detach for non-GPRS services has been started using the combined GPRS detach procedure at not switching off.




********************** Next Modified Section ****************************



11.2.1
Timer T3240




Timer T3240 is started in the mobile station when:




-
the mobile station receives a LOCATION UPDATING ACCEPT message completing a location updating procedure in the cases specified in section 4.4.4.6 and 4.4.4.8;




-
the mobile station receives a LOCATION UPDATING REJECT message in the cases specified in section 4.4.4.7;




-
the mobile station has sent a CM SERVICE ABORT message as specified in section 4.5.1.7;




-
the mobile station has released or aborted all MM connections in the cases specified in 4.3.2.5, 4.3.5.2, 4.5.1.1, and 4.5.3.1.




Timer T3240 is stopped, reset, and started again at receipt of an MM message, or when RR layer has sent RR-No-Abort-Ind (no abort)  [04.07] to MM layer after successful authentication.




Timer T3240 is stopped and reset (but not started) at receipt of a CM message that initiates establishment of an CM connection (an appropriate SETUP, REGISTER, or CP-DATA message as defined in GSM 04.08, GSM 04.10 or GSM 04.11).
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Proposal: 
This contribution contains background information about the problem and the correction for the problem. TSG-CN WG1 is kindly asked to review the proposal and comment the feasibility of the solution.








1. Problem Description




The LCS was introduced in GSM R98/99 standards. In GSM, the SMLC-MS communication occurs on the RR layer using the Application Information Procedures (RRLP messages are encapsulated into APDU messages). In some cases, when the MM layer is not active and still the RR layer is kept up by NW due to active LCS procedures in RR layer (MS is in WAIT FOR NETWORK COMMAND MM –state), the MS T3240 timer will close the RR connection when T3240 timer is elapsed (10 seconds). The RR connection is thus aborted even if it is needed for LCS procedures.




The LCS contains following location procedures: MO-LR (Mobile Originated Location Request), MT-LR (Mobile Terminated Location Request) and NI-LR (Network Induced Location Request). In the 




· MO-LR case, MS initiates the LCS process by sending a supplementary service request to the network, and the SS is active all the way throughout the LCS procedure. In MO-LR no problems related to T3240 occurs because the MM layer is active throughout the LCS procedure on RR layer.




· MT-LR and NI-LR case, the LCS process is activated by the network and after the authentication, the MM layer is not anymore active. The NW keeps the RR connection open but MS starts the T3240 timer which elapses 10 seconds after last MM layer command. The LCS procedure over RR layer may take longer than 10 seconds (maximum around 30 seconds).




As the GSM R98/99 standards are frozen (only essential corrections are accepted), a minimal change was seen as the only acceptable solution. Also the solution should not trigger any new problems.




Proposed Solution




The proposed solution is accomplished by the change of MS side MM states and by changing the definition of restarting the T3240 timer. The changes are needed to 04.07 and to 04.08. 




When MS receives the RRLP message (RRLP Assistance Data or RRLP Measure Position Request) or when MS starts the LCS measurements, the RR(MS) layer sends an indication to MM(MS) layer (RR_NO_ABORT_IND[no abort]) that the RR layer is still needed for communication. This in turn restarts the timer T3240 (if running) in MS. When RR connection is not any more needed, RR(MS) sends an indication to MM(MS) (RR_NO_ABORT_IND[abort allowed]) that RR layer is not any more needed for communication.




During the LCS measurements (after RRLP Measure Position Request message is received), the RR layer may send RR_NO_ABORT_IND[no abort] indication several times during the LCS measurements to keep RR connection open (the measurements may take longer than 10 seconds) prior sending the response (RRLP Measure Position Response) back to the network. When the response is sent back to the network, RR(MS) layer sends the indication to MM(MS) layer (RR_NO_ABORT_IND[abort allowed]) that the RR layer is not any more needed for communication.




If RR_NO_ABORT_IND[no abort] has been received in WAIT FOR NETWORK COMMAND state and a request for MM connection establisment is received -> T3240 is stopped (if running), reset and but not restarted -> CM SERVICE REQUEST is sent and state WAIT FOR OUTGOING MM CONNECTION is entered. This change is proposed to enable CM Service Request activation during LCS operation (e.g. mobile originated call).




The proposal for the CRs that implement the proposed solution can be found from tdocs N1-yyyyyy (CR 04.07) and N1-zzzzzz (CR 04.08). They are submitted for information and for CN1 commenting purposes.




A short summary of CRs just for clarification of proposed changes:




CR 04.07 




· RR_NO_ABORT_IND service primitive added to RR-SAP – MS side. The parameters for the primitive are: no abort & abort allowed




· Definition of RR_NO_ABORT_IND service primitive added. The note text informs how the primitive can be used in case of LCS procedures




CR 04.08



· The behaviour in the WAIT FOR NETWORK COMMAND state is changed when RR_NO_ABORT_IND[no abort] is received. Back to normal state transitions is returned when RR_NO_ABORT_IND[abort allowed] is received.




· The T3240 timer restart definition is extended.




Conclusion




As described in the previous sections, a correction is needed and essential GSM LCS functionality and the intent has been to mimize the changes in the standard.  This contribution proposed one possible solution and the CRs to 04.07 and 04.08 were shown as an example to implement the changes.




TSG-CN1 is kindly asked to review the proposal and propose changes or improvements to the proposal. A liaison statement to TSG-GERAN and GERAN LCS Adhoc is requested in order to take TSG-CN1 opinion account in the discussions in GERAN to solve the problem. Next GERAN LCS AdHoc is 13.-15.02.2001 and the final solution is to be decided there.
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********************** First Modified Sections ****************************




9.1.1
Service state diagram




The primitives provided by the Radio Resource Management entity and the transition between permitted states are shown in figure 9.2.













Figure 9.2: Service graph of the Radio Resource Management ‑ MS side



(Note:RR-NO-ABORT-IND should be presented in the figure such as RR-SYNC-IND)



9.1.2
Service primitives




Table 9.1: Primitives and parameters at the RR‑SAP ‑ MS side




PRIMITIVES



PARAMETERS



REFERENCE







RR_EST_REQ



Layer 3 message transferred in the SABM frame 



9.1.2.1







RR_EST_IND



‑



9.1.2.2







RR_EST_CNF



‑



9.1.2.3







RR_REL_IND



cause



9.1.2.4







RR_SYNC_IND



cause (ciphering, res. ass., channel mode modify)



9.1.2.5







RR_DATA_REQ



Layer 3 message



9.1.2.6







RR_DATA_IND



Layer 3 message



9.1.2.7







RR_UNIT DATA_IND



Layer 3 message



9.1.2.8







RR_ABORT_REQ



cause



9.1.2.9







RR_ABORT_IND



cause



9.1.2.10







RR_ACT_REQ



reselection mode



9.1.2.11







RR_NO_ABORT_IND



no abort/abort allowed



9.1.2.xx







*********************** Next Modified Section ***********************'




9.1.2.xx
RR_NO_ABORT_IND




Is used by RR to indicate MM that RR connection is still needed for signalling. This indication is sent to MM in the following case:




‑
RR needs RR connection (no abort);



‑
RR does not need RR connection (abort allowed).



RR_NO_ABORT_IND does not prevent MM to abort RR connection if required by the MM protocol such as in case of unsuccessful authentication.



NOTE: RR may need RR connection e.g., for the RRLP protocol: RR_NO_ABORT_IND (no abort) is sent to MM always when MS receives an RRLP message or MS starts the location measurements. MS may send RR_NO_ABORT_IND (no abort) to MM several times during the location measurements to keep the RR connection open. RR sends RR_NO_ABORT_IND (abort allowed) when RR connection is no more needed.
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___________________________________________________________________________



Reply LS for "IM Subsystem Address Storage on USIM"



CN1 thanks SA2 for their LS entitled "IM Subsystem Address Storage on USIM", which CN1 has considered and also thanks T2 for their LS on the same topic, (T2-000804 / N1-0100037) which CN1 has also considered.


CN1 has no issues currently with the principle that IM subscriber address information is stored on the USIM but has no agreed opinion at this time on the specific address information format.
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Revocation of LS “Unsynchronized PDP contexts handling” (N1-001214)



Source:
TSG CN WG1
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: Frank Schramm




E-mail Address
: Frank.Schramm@icn.siemens.de




Tel. Number
: +49 30 386-29371




Attachments:
none


(Please list documents numbers to be attached)



Date:
19 January 2001



CN1 likes to inform RAN2 that a solution for the problem indicated in N1-001214 (“Unsynchronized PDP contexts handling”) has been agreed in CN1 (CN1#15) which makes the previous solution (passive re-synchronization agreed in CN1#14) redundant. So the CR on 25.331 sent to RAN2 in N1-001214 (“Unsynchronized PDP contexts handling”) is not longer needed and CN1 asks RAN2 to treat the appropriate CR as withdrawn. 






_1045497445/N1-010207.zip


N1-010207.doc

3GPP TSG-CN-WG1, Meeting #15



15-19 January 2001, Beijing, China


Tdoc N1-010207












Title:
Revocation of LS “Unsynchronized PDP contexts handling” (N1-001215)



Source:
TSG CN WG1



To:
TSG RAN WG3



Cc:




Contact Person:




Name
: Frank Schramm
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Date:
19 January 2001



CN1 likes to inform RAN3 that a solution for the problem indicated in N1-001215 (“Unsynchronized PDP contexts handling”) has been agreed in CN1 (CN1#15) which makes the previous solution (passive re-synchronization agreed in CN1#14) redundant. So the CR on 25.413 sent to RAN3 in N1-001215 (“Unsynchronized PDP contexts handling”) is not longer needed and CN1 asks RAN3 to treat the appropriate CR as withdrawn. 
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5-January-2001
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Duncan Mills, Vodafone [mailto:duncan.mills@vodafone.co.uk]



___________________________________________________________________________



CN1 thanks RAN2 for their liaison statement on PLMN selection/re-selection issues, and asks RAN2 to consider this response prior to the joint workshop in Helsinki on 7th & 8th February 2001.



CN1 share’s RAN2’s concerns on the amount of time it may take the mobile to search through several technologies before finding the HPLMN or other PLMNs. Therefore, CN1 suggests that some of the issues listed by RAN2 ought to be left open to implementation, thus allowing for innovative methods of searching for PLMNs.



Open Issues Highlighted by RAN2:



1. During the TSG-RAN WG4 and TSG-RAN WG2 joint meeting it was discussed if comparisons should be made between multiple technologies during the PLMN selection and reselection processes. i.e. once a suitable cell of the RPLMN is found may that cell be selected to perform registration rather than searching though all technologies for the optimum cell of that PLMN



Response:  



According to TS 23.122, the MS never needs to search through all access technologies to perform the registration. However the priority order in which the search is performed (GSM, UMTS) depends upon parameters stored in the USIM: “RPLMN last used access technology“, “User Controlled PLMN Selector with Access Technology”, “Operator Controlled PLMN Selector with Access Technology” and “HPLMN Selector with Access Technology”. More details can be found in TS 23.122 section 4.4.3.1.



2. In the case where no preference is shown between technologies on the USIM or RPLMN RAT preference field how should the order to the technologies to be searched be chosen?



Response: CN1 believes that for the case where no RAT preference is shown on the USIM the order in which technologies are searched should be an implementation issue, as discussed at a workshop on PLMN selection last year, and as confirmed by the current version of 23.122:



"The PLMN/access technology combinations are listed in priority order. If an entry includes more than one access technology, then no priority is defined for the preferred access technology and the priority is an implementation issue. "



For the case where no preferred RAT for the last registered PLMN is available, 23.122 states that GSM bands shall be searched first:



“...The MS shall start its search using the access technology type stored in the “RPLMN Last Used Access Technology” data field on the SIM. If the “RPLMN Last Used Access Technology” is not available then an MS capable of GSM access technology shall start its search using GSM access technology. ” 



3. In the case where UTRA is the radio access technology (RAT) preference, how is the order of the radio access modes (RAM) chosen?



Response: According to the preference of the CN1 meeting, this should be implementation dependant.  There appears to be no mention of individual Radio Access Modes (RAM) in 23.122, although for GSM the following note applies:



“NOTE:
Different GSM frequency bands (eg. 900, 1800, 1900, 400) are all considered GSM access technology. An MS supporting more than one band should scan all the bands it’s supports when scanning for GSM frequencies. However GSM COMPACT systems which use GSM frequency bands but with the CBPCCH broadcast channel are considered as a separate access technology from GSM.”



CN1 sees no reason to distinguish between the access modes in CN specifications.  CN1 is of the opinion that the distinction between modes such as FDD and TDD depends on the viewpoint.  For CN procedures such as PLMN selection  they ought to be considered as variants of the same technology, just as the various GSM bands are grouped together.  AS procedures such as cell selection and reselection are internal to RAN and GERAN groups to define and here CN1 can assume that different modes are treated in a different way.



CN1 also acknowledges the receipt of RAN2‘s LS on High quality cell criteria issues in the separate LS R2-002473.  CN1 has replied to this in a separate LS.
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Title:
LS on RRC establish cause mapping
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-



(If available)
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:
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Date:
01.03.2001



___________________________________________________________________________



TSG CN1 has agreed a CR proposal(N1-010439) which defines the mapping of NAS procedures to RRC establishment causes. CN1 would like to ask RAN2 first to endorse the proposed mapping and furthermore to give guidance on the two cases which are marked with FFS in the CR:



a)
Request to re-establish RABs



This is the case where the UTRAN has moved back to RRC IDLE due to user inactivity, and the MS triggers the re-establishment of the RAB bearers by sending a GMM SERVICE REQUEST  message to the SGSN. The SGSN is then in charge to request the establishment of the RAB's. Should the RRC establishment cause be set to " Originating High Priority Signalling " ,  " Call re-establishment " or one of " Originating conversational call / originating streaming call / originating interactive call / originating background call "?



a)
Session Management procedures



 If a new PDP context is requested, should the RRC establishment cause be set to "Originating High Priority Signalling"  " or one of "Originating conversational call / originating streaming call / originating interactive call / originating background call"?



� Please write any action required from the groups in a clear way.
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______________________________________________________________________________________



TSG CN1 has discussed the issue of removal of GPRS Network operation mode III. Basis of the discussion was an discussion paper from Nokia (N1-010068). CN1 came to the conclusion that the analysis given in this paper is correct with the exception that there is no mandatory requirement that a MS operating in MS operation mode B must revert to operation mode C when selecting a cell in Network mode III, but that this is optional and left open as implementation option. But continuing in mode B in that situation will lead to possible loss of pagings and in consequence decreases the quality of service and causes unnecessary waste of radio capacity which is probably not in the interest of the subscriber or the operator. The alternative solution by detaching one of the two services(PS or CS) causes a significant additional signalling load. This transition between the modes is very unfriendly to the user.


In consequence TSG CN1 came to the conclusion that GPRS Network operation mode III should be removed from the GPRS specifications from R97 onward. 


TSG CN1 would like to ask all other impacted TSG WG's to check whether it is feasible for them to agree on the "removal of GPRS Network operation mode III" and if yes proceed with the appropriate changes in the specifications under their responsibility. TSG CN1 has already identified sec. 6.3.3.1 in TS 03.60. The proposed changes could be found in the attached CN1 TDoc N1-010068. 



For the specification under TSG CN1s responsibility TSG CN1s came to the conclusion, that a complete removal of the network mode III specific sections is the preferred solution as this would ease the maintenance and minimises the risks of misinterpretations. TSG CN1 is prepared to implement the necessary changes under its control if the proposal is endorsed by the other TSGs .



� Please write any action required from the groups in a clear way.
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Title:
Removal of GPRS Network operation mode III




Introduction




GPRS standard defines three different network operation modes, 3GPP 03.60 chapter 6.3.3.1.




Table 1: Network Operation Modes




Mode



Circuit Paging Channel



GPRS Paging Channel



Paging co-ordination











Packet Paging Channel



Packet Paging Channel











(



CCCH Paging Channel



CCCH Paging Channel



Yes











Packet Data Channel



Not Applicable











((



CCCH Paging Channel



CCCH Paging Channel



No







(((



CCCH Paging Channel



Packet Paging Channel



No











CCCH Paging Channel



CCCH Paging Channel











Network operation modes define the network and MS behaviour in different network configurations. This is needed because of two optional features in GPRS standards: 




· Gs interface between SGSN and MSC (Gs interface enables the paging co-ordination)




· Packet Control Channels (PCCCH)




Network and mobile station (MS) behaviour is remarkably different in these different modes. Mode I provides the best service since the MS can be attached simultaneously both CS and GPRS services and the MS can also use both services sequentially i.e. the MS is able to receive the CS paging also when in GPRS packet transfer mode. This is not possible in network operation mode II since CS pagings are sent on CCCH paging channel also when the MS is in packet transfer mode. However, the MS is able to receive both CS and GPRS paging while in packet idle mode.




In network operation mode III, the MS  is not able to listen both CS and GPRS paging channels in packet idle mode when PCCCH is allocated in the cell. Therefore, the MS has to revert either pure GSM or Class C mobile. This revert has to be done either automatically or by user choice. See 3GPP 02.60.




Network operation mode III




Following problems are experienced when network is operating in mode III i.e. no Gs interface but PCCCH allocated in the cell:




1. User experience




Because of reasons explained in previous chapter, the user experience of GSM and GPRS service is not satisfactory when network is operating in mode III. Reverting the MS into the Class C (only GPRS) is not feasible for normal GSM/GPRS dual mode terminals. It is more likely that the mobile user prefers the speech service, therefore detaching the GPRS service. This transition between modes is very unfriendly to the user.




2. Signalling load




Cell reselection between cells belonging to the different routing areas and having different network operation modes (NMO) will increase the signalling drastically. When MS moves from NMO-2 cell to NMO-3 cell, MS has to make either GPRS detach or IMSI detach. Vice versa, MS has to make either IMSI or GPRS attach when leaving NMP-3 cell. MS to also makes the PDP context activation/deactivation together with GPRS Attach/Detach. This increases the signalling quite heavily in routing area borders.




Because of these reasons, it is proposed that network operation mode III shall not be used in any GPRS network. This has been already understood by operators and network manufacturers. However, MS has to be able to operate also in NMO-3 network as long as GPRS standards give the opportunity to use that in GPRS network.




Conclusions




It is proposed that network operation mode III shall not be used in GPRS networks. It has been already understood by operators that NMO-3 does not provide sufficient service quality. 




NMO-3 can not be completely removed from GPRS standards because the removal would cause changes to the signalling therefore causing compatibility problems for existing GPRS networks and mobiles. Therefore, it is proposed that it should be stated in GPRS specification that NMO-3 shall not be used and GPRS mobiles shall not be required to support it. That could be stated e.g., in 3GPP 03.60 chapter 6.3.3.1. 




This proposal will not affect to the introduction of GPRS service. It is expected that all GPRS networks are supporting Gs interface when PCCCH support is introduced.




CR to 03.60 v.6.7.0




6.3.3.1
Paging Co-ordination




The network may provide co-ordination of paging for circuit-switched and packet-switched services. Paging co-ordination means that the network sends paging messages for circuit-switched services on the same channel as used for packet-switched services, i.e., on the GPRS paging channel or on the GPRS traffic channel, and the MS needs only to monitor that channel. Three network operation modes are defined:




-
network operation mode I: the network sends a CS paging message for a GPRS-attached MS, either on the same channel as the GPRS paging channel (i.e., the packet paging channel or the CCCH paging channel), or on a GPRS traffic channel. This means that the MS needs only to monitor one paging channel, and that it receives CS paging messages on the packet data channel when it has been assigned a packet data channel;




-
network operation mode II: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and this channel is also used for GPRS paging. This means that the MS needs only to monitor the CCCH paging channel, but that CS paging continues on this paging channel even if the MS has been assigned a packet data channel;




-
network operation mode III: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and sends a GPRS paging message on either the packet paging channel (if allocated in the cell) or on the CCCH paging channel. This means that an MS that wants to receive pages for both circuit-switched and packet-switched services shall monitor both paging channels if the packet paging channel is allocated in the cell. No paging co-ordination is performed by the network. See Note 1.



Table 2: Network Operation Modes




Mode



Circuit Paging Channel



GPRS Paging Channel



Paging co-ordination











Packet Paging Channel



Packet Paging Channel











(



CCCH Paging Channel



CCCH Paging Channel



Yes











Packet Data Channel



Not Applicable











((



CCCH Paging Channel



CCCH Paging Channel



No







(((



CCCH Paging Channel



Packet Paging Channel



No







(see Note 1)



CCCH Paging Channel



CCCH Paging Channel











When the Gs interface is present, all MSC-originated paging of GPRS-attached MSs shall go via the SGSN, thus allowing network co-ordination of paging. Paging co-ordination shall be made by the SGSN based on the IMSI, and is provided independently of whether the MS is in STANDBY or in READY state. The network operates in mode I. When the Gs interface is not present, all MSC-originated paging of GPRS-attached MSs shall go via the A interface, and co-ordination of paging cannot be performed. The network shall then either:



-
operate in mode II, meaning that the packet common control channel shall not be allocated in the cell; or




-
operate in mode III, meaning that the packet common control channel shall be used for GPRS paging when the packet paging channel is allocated in the cell.




The network operation mode (mode I or II) shall be indicated as system information to MSs. The network operation mode III shall not be used. For proper operation, the mode of operation should be the same in each cell of a routeing area. 



Based on the mode of operation provided by the network, the MS can then choose, according to its capabilities, whether it can attach to GPRS services, to non-GPRS services, or to both.



Note 1: Network operation mode III shall not be used.
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___________________________________________________________________________



CN1 thanks RAN2 for their answer to CN1 question about high quality signal for PLMN selection and about comparing GSM and UMTS signal quality.



CN1 acknowledges RAN2 conclusions and has updated TS 23.122 accordingly. The agreed CR on TS 23.122 is attached for your information. 



� Please write any action required from the groups in a clear way.
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6.1.3.2
Secondary PDP Context Activation Procedure




The purpose of this procedure is to establish an additional PDP context between the MS and the network for a specific Traffic Flow Template (TFT) and QoS profile on a specific NSAPI, when one or more PDP contexts has/have already been established for the particular PDP address. For each of these PDP contexts, a different QoS profile and TFT shall be requested. 




Downlink user data packets which do not match any packet filter (component of a TFT) of any active PDP context and there is no PDP context without a packet filter (TFT) shall be discarded without notification.
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___________________________________________________________________________



During the last two meetings, CN1#15 and CN1#16, CN1 discussed the possibility to implement the CR 33.102-130 (S3-000725), “Re-transmission of authentication request using the same quintet”, in the R’99 version of TS 24.008. 



· Some delegates stated that a SIM-based solution would be more appropriate. Some delegates were also concerned that an implementation of the feature as specified by SA3 would delay the availability of standard compliant UMTS R’99 terminals.



· Other delegates were concerned that if the feature was not supported, this would greatly reduce the efficiency and grade of service of the whole system, due to a higher number of synchronisation failures and higher consumption of security quintets.



· There was a consensus that the most critical procedure for which re-transmission was expected to occur with the highest probability is the UMTS Authentication procedure via the Gb interface.



As a compromise between the points of view expressed by different delegates, CN1 agreed the change request to TS 24.008 that is attached to this liaison statement for R’99, and an identical CR for Rel-4. 



CN1 hope that the agreed solution is acceptable to SA3, and kindly ask SA3 to adapt their specification TS 33.102 accordingly. 



The following MM and GMM state descriptions from TS 24.008 are provided in order to help SA3 with the interpretation of the attached CR:



4.1.2.1
MM sublayer states in the mobile station



....



4.1.2.1.1
Main states



0
NULL




The mobile station is inactive (e.g. power down). Important parameters are stored. Only manual action by the user may transfer the MM sublayer to another state.



....



19. MM IDLE




There is no MM procedure running and no RR connection exists except that a local MM context may exist when the RR sublayer is in Group Receive mode. This is a compound state, and the actual behaviour of the mobile station to Connection Management requests is determined by the actual substate as described hereafter.



....



4.1.3.1
GMM states in the MS



....



4.1.3.1.1
Main states



4.1.3.1.1.1
GMM-NULL



The GPRS capability is disabled in the MS. No GPRS mobility management function shall be performed in this state. 



4.1.3.1.1.2
GMM-DEREGISTERED



The GPRS capability has been enabled in the MS, but no GMM context has been established. In this state, the MS may establish a GMM context by starting the GPRS attach or combined GPRS attach procedure.



� Please write any action required from the groups in a clear way.












_1045497334/N1-010111.zip


N1-010111.doc

3GPP TSG-CN-WG1, Meeting #15



15-19 January 2001, Beijing, China


Tdoc N1-010111












From: TSG CN WG1




To: TSG SA WG3



CC:




Title: LS on UE Triggered Authentication and Key Agreement During Connections



Date: 15-January-2001



Contact: Duncan Mills, Vodafone [mailto:duncan.mills@vodafone.co.uk]



___________________________________________________________________________



CN1 thanks SA3 for their liaison in Tdoc N1-010027 (S3-000487).  CN1 reviewed the WI description attached to that liaison and has the following proposals:



1. The 3GPP work plan should be updated to indicate a Work Task for CN1 to produce the necessary stage three work.



2. The WI description needs ammending to incorporate the following two points:



- Section 9 - Impacts



CN1 can confirm that the ME will be affected by the stage three work



- Section 10 – Expected output and timescale



The list of affected existing specifications needs to be updated to include 24.008



In addition to these proposals, CN1 also note that there is one more CN1 meeting at which the necessary CRs can be raised before the TSG CN plenary #11 in March.  It is difficult to progress this work without the completed stage two requirements.  For example:



What should the behaviour of the UE be if it detects that the keys have gone ‘stale’ and requests a re-authentication, but the network does not re-authenticate?



Is there a requirement to introduce this new mechanism for both the CS and the PS domains?



CN1 asks SA3 to consider all of the above at its next meeting, and urges that the stage two work be completed prior to the next CN1 meeting (26th February – 1st March 2001)
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___________________________________________________________________________



3GPP TSG CN1 thanks 3GPP TSG RAN2 for their liaison statement with number R2-010758 for the need to add in NAS specifications the requirement on “high quality signal” cells when the UE is in Any Cell Selection State 



As TS 23.122 covers at the same time GSM and UMTS cases without making any difference between GSM and UMTS procedures it was not possible for 3GPP TSG CN1 to add this requirement in TS 23.122. Indeed, it is not possible to add such requirement to GSM whereas it is defined for UMTS access networks only.



Consequently, 3GPP TSG CN1 kindly asks 3GPP TSG RAN2 to reconsider their liaison statement and to add this requirement in their AS specifications.



� Please write any action required from the groups in a clear way.
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___________________________________________________________________________



In developing the signaling flows for the IM subsystem in TS 24.228, CN1 has started identifying exception scenarios for IM subsystem registration. While CN1 was considering the scenario of registration for a roaming subscriber with an IM subscription, the following aspects of this scenario where unclear:



1. Is the subscriber’s IM subscription governed by the same roaming agreements used by the subscriber’s PS subscription or are these subscriptions governed by separate roaming agreements?



2. If the roaming agreement governing the subscriber’s IM subscription is different from the subscriber’s PS subscription, which elements are responsible for detecting roaming restrictions and which elements are notified of the restriction?


CN1 requests that SA1 and SA2 provide responses to these two items.


CN1 has their meeting on the week of 14th May. It would be helpful if a response to these issues was available by the next CN1 meeting.
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___________________________________________________________________________



WG CN1 thanks WG SA2 for their liaison response made to TSG T on application layer test requirements.



WG CN1 notes that in this liaison, they are identified as the source of protocol expertise on Global Text Telephony. This is concern to WG CN1, as WG CN1 has not received any requirements from WG SA2 to perform this work. CN1s current knowledge of the status of this work is that WG SA2 appear to have a document where a number of options for protocol support are specified. As the selection of the protocol in this case would be expected to have a significant impact on the architecture required to support this capability, it is expected that WG SA2 would need to perform the selection of the protocol before the work is sufficiently stable to pass to WG CN1 (or any other appropriate group).



WG CN1 therefore considers it premature to be associated with expertise on protocols in this area. While some of the protocol options may be appropriate to WG CN1, they will not be developing material in this area until they receive requirements from WG SA2, and we currently have no knowledge of what work is required.



� Please write any action required from the groups in a clear way.
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___________________________________________________________________________



TSG CN1 thanks TSG RAN2 for their response on "...LS (N1-010227) on T3240 timer problem and correction proposals". 



Concerning the actions required from CN1:



1. To verify that the description of events above is in line with CN1’s understanding



2. To align the corresponding CN1 specifications regarding the interworking between the MM layer and the RRC layer in the scenario described above. In particular, it should be clarified that MM in the UE should not ask RRC in the UE to abort RRC, but MM should ask RRC to initiate the Signalling Connection Release Request procedure indicating the corresponding CN Domain Identity.


CN1 shares the understanding that the MM sublayer should not immediately trigger a local abortion of the RRC connection (without peer to peer signalling) on expiry of T3240, but has to request the release of the signalling connection from RRC (RRC will send a SIGNALLING CONNECTION RELEASE REQUEST). 



According to CN1 analysis it is possible that the network (either RNC/NodeB or MSC) did not react to any request due to abnormal reasons (e.g. MSC recovery). At least such a scenario was seen as probable in GSM. As in UMTS signalling connections could be established to both domains, a local abort may not be triggered if a signalling connection to the PS domain exists. But if no PS signalling exists, and the CS signalling connection and the RRC connection established for this signalling connection are not released, then after a guard time (e.g. a timer that is started when transmitting the SIGNALLING CONNECTION RELEASE REQUEST if no PS sig. connection is established) the MS should abort the RRC connection. Otherwise there is a risk that the transceiver in the MS is active for an unpredictable period of time, causing unnecessary MS power consumption, useless RF capacity consumption, and that the MS is not be able to perform a cell/PLMN reselection. 



CN1 would like to ask RAN2 to consider whether the analysis above is shared by RAN2 and if yes to consider whether the MS initiated abortion of the RRC connection could be introduced in the specifications under RAN2 control. 



CN1 is looking forward to receive an answer from RAN2 until the next CN1#17 meeting (14.-18. May 2001).
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RAN2 thanks CN1 for the LS on the T3240 timer problem and correction proposals. RAN2 believes that the problem described in the CN1 LS should not affect the RRC Connection between the UE and the S-RNC, as explained below. However, RAN2 would like to ask CN1 to align the corresponding CN1 specifications with regards to the interworking between MM and RRC in the scenario described by this LS.



RAN2 specifications currently do not support the “local” release of the RRC Connection (i.e. release initiated by the UE). If the MM layer in the UE asks the RRC layer (in the UE) to “abort”, which is hopefully only due to erroneous conditions, the RRC layer (in the UE) could send a SIGNALLING CONNECTION RELEASE REQUEST to UTRAN indicating the affected CN Domain Identity. Upon reception of a SIGNALLING CONNECTION RELEASE REQUEST message, UTRAN could request the release of the signalling connection to the non-access stratum. The non-access stratum might then initiate the release of the signalling connection, and UTRAN would then send a SIGNALLING CONNECTION RELEASE message to the UE, or could initiate the release of the RRC Connection.



It is RAN2 understanding that, if UTRAN is aware that an LCS (a.k.a. User Positioning) operation is ongoing, it could maintain the RRC Connection for the sole purpose of completing the LCS operation.



RAN2 kindly asks CN1 to perform the following actions:



3. To verify that the description of events above is in line with CN1’s understanding



4. To align the corresponding CN1 specifications regarding the interworking between the MM layer and the RRC layer in the scenario described above. In particular, it should be clarified that MM in the UE should not ask RRC in the UE to abort RRC, but MM should ask RRC to initiate the Signalling Connection Release Request procedure indicating the corresponding CN Domain Identity.


RAN2 thanks CN1 for any feedback that will be provided.
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_________________________________________________________________________________________



CN1 has reviewed the attached documents N1-010138, N1-010139, N1-010140 and N1-010146. The three first ones  from Nokia deal with the LCS related problem of the abortion of the RR connection during an LCS procedure due to a request to do so by MM layer after the expiry of timer T3240. The last one from Ericsson handles not only this but also other LCS related problems. Additionally to these a third alternative was identified during the meeting by Fujitsu.



TSG-CN WG1 has reviewed the problem and the possible corrections. No unanimous decision could be reached during the meeting but the three alternatives were understood to be as follows:



· Ericsson‘s proposal is in N1-010146. Accepting that the proposal to move LCS functionality to CM layer would eliminate also this problem but at the cost of larger architectural change. Some delegates were concerned that this alternative may not be feasible for UTRAN.



· Nokia‘s proposal is in N1-010138-140. If there is a suitable trigger condition in the LCS entity to trigger the proposed new primitive then the timer handling would seem to work. Some delegates were concerned that this solution might not solve the HO problem identified in tdoc N1-010146. Also detailed comments were made on the draft CRs that they do not precisely reflect the intention of the discussion paper N1-010138.



· A third alternative was brought up during the discussion by Fujitsu. Assuming that the RR layer is able to send the new proposed primitive to MM to wait for LCS operation to complete, then the case could be also handled within RR layer. The RR layer would be able to ignore a request from upper layer to release the connection if RR knows that there is some reason to keep it. This would seem to lead to adding to RR a timer mechanism like T3240 in MM. Some delegates were concerned that this solution might not solve the HO problem identified in Tdoc N1-010146.



The original CN1 documents are attached to this liaison statement for reference.



CN 1 would like the recipients of this LS to discuss these proposed solutions as soon as possible, with the intention that a clear way forward is identified so that CN 1 can draft the necessary CRs for their next meeting.



� Please write any action required from the groups in a clear way.




� Please write any action required from the groups in a clear way.
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___________________________________________________________________________



TSG CN1 has agreed a CR proposal(N1-010439) which defines the mapping of NAS procedures to RRC establishment causes. CN1 would like to ask RAN2 first to endorse the proposed mapping and furthermore to give guidance on the following questions::



a)
Cause for request to re-establish RABs



This is the case where the UTRAN has moved back to RRC IDLE due to user inactivity, and the MS triggers the re-establishment of the RAB bearers by sending a GMM SERVICE REQUEST  message to the SGSN. The SGSN is then in charge to request the establishment of the RAB's towards the RNC. Should the RRC establishment cause be set to " Originating High Priority Signalling " ?



b)
Session Management procedures



If a new PDP context is requested, should the RRC establishment cause be set to "Originating High Priority Signalling"  ?


c)
Applicability of paging causes for ps-domain

It is the understanding of CN1 that only paging causes

- Terminating High Priority Signalling,

- Terminating Low Priority Signalling,

- Terminating – cause unknown 
are applicable to ps-domain. Is this understanding correct?


d)
Overload handling of Paging
The paging is not done during RNC overload since the RNC did already indicate the overload situation towards the SGSN which stops this requests. If there is despite this situation a paging request then this must be the paging for a high priority subscriber and the establishment is then not blocked by the RNC. Is this understanding correct?


� Please write any action required from the groups in a clear way.
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___________________________________________________________________________



3GPP TSG CN1 thanks 3GPP TSG SA1 for their liaison statement as reminder of enhancements of the stage 1 of periodic PLMN selection procedure for Release 4.



3GPP TSG CN1 has made the relevant changes in 23.122 (Tdoc N1-010457), and proposes 3GPP TSG SA1 to consider modifications on stage 1 TS 22.011 R4 as proposed in N1-010458. Indeed, stage 1 specification could be misleading in the sense that it could be understood that different timers shall be used for situations in national roaming and international roaming, which is not 3GPP TSG CN1 understanding.



Taking into account decision of the UE idle mode ad-hoc, 3GPP TSG CN1 has also made those changes in the release 99 of TS 23.122 and kindly asks 3GPP TSG SA1 to make also the relevant changes in TS 22.011 R’99 to align stages 1 and 2 (mainly it is needed to modify section ‘Timer for return to HPLMN‘ into ‘Periodic network selection attempts‘ as it was already done by 3GPP TSG SA1 for R4, with the additional modifications proposed in Tdoc N1-010458).



More over, 3GPP TSG CN1 wants to warn 3GPP TSG SA1 that the wording ‘country’ in TS 22.011 is understood as equivalent to an area identified by one Mobile Country Code in TS 23.122 R’99 and Release 4, as it was in the previous releases of this specification (see the Annex A which is normative).



However, 3GPP TSG CN1 is aware that one specific implementation allows the support of multiple MCC in one specific area which corresponds to North America. This case has been covered by specific exception handling for Country Codes in range of 310 to 316 (this specific handling is defined in GSM 03.22 from R’98 onwards).



In order to define a VPLMN of ‘same country’, the same matching criteria as for ‘VPLMN in home country’ has been added in TS 23.122 with the following wording:



PLMN of the same country as VPLMN is defined as:



· if the MCC of the current VPLMN is within the range 310 to 316, any PLMN in range 310 to 316 (networks in North America)


· otherwise, any PLMN with same MCC as the one of the current VPLMN itself.


Extending the meaning of ‘country’ to several MCCs has strong impacts on the periodic scan procedure as MS should be able to make the links between all MCCs belonging to one country in order to identify PLMNs with different MCC operating in the same area.



In the case 3GPP TSG SA1 wants to extend the ‘country’ meaning to multiple MCCs, then further studies should be made in order to find a solution to handle this in a standard way while maintaining correct operation of the periodic PLMN search.



Moreover, it has to be noted that a future use of an additional Mobile Country Code in a country where at least one MCC is already in use has impact on the existing MS behaviour. 



If such an existing MS camps on a network which has a newly allocated MCC, then the periodic PLMN search will only allow this MS to attempt registration on PLMN with the same MCC as the one of its current serving network. This means that the MS on such network will never try to register on its home or higher priority PLMN in the other MCC of the same country (of ‘user’ or ‘operator’ lists), even though such a PLMN may be available.



� Please write any action required from the groups in a clear way.
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___________________________________________________________________________



Introduction



When a handover of a multicall takes place in some situations only one bearer can be handed over (for example in InterSystem handover to GSM) and the 3G-MSC shall select one bearer to be handed over among the various bearers of the multicall. Currently it is defined that 3G-MSC-B indicates successful inter-system handover to GSM by sending the A_HANDOVER_PERFORMED in MAP_PROCESS_ACCESS_SIGNALLING_REQUEST to MSC-A. In this case the A_HANDOVER_PERFORMED contains chosen channel information to be used by MSC-A to control IWF resource of the call.


For the case when multicall and subsequent handover to GSM is performed in 3G_MSC-B, the selected_RAB_ID is needed in 3G_MSC-A to be able to give chosen channel information to the correct IWF resource. 



Therefore the selected RAB_ID should be included in PROCESS_ACCESS_SIGNALLING_REQUEST by 3G_MSC-B.



Action required



TSG CN WG1 would like to ask TSG CN WG4 to take care of a related change request to the relevant specifications (possibly 29.002 and 29.010) to reflect this change (i.e. to include the selected RAB_ID in PROCESS_ACCESS_SIGNALLING_REQUEST when a subsequent intersystem handover to GSM in 3G_MSC-B occurs). 



� Please write any action required from the groups in a clear way.












