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Summary
There was an agreement in RAN2 to allow ETWS [1][5][6] and CMAS [2] Notifications to be received by a mobile attached to an acceptable cell in Release-8, i.e. when the mobile is in limited service state [3].  This was possible despite SA1’s confirmation [4] that there is no explicit service requirement.  However, SA1 also pointed out in their LS to RAN2 that there is a service requirement in TS 22.168 (now in TS 22.268) to support roaming users:
It shall be possible for PWS-UEs that are enabled for Warning Notifications in the HPLMN to receive Warning Notifications from the VPLMN supporting PWS when roaming.
RAN2 agreed to specify the reception of PWS warning notifications for E-UTRA mobiles at RAN#65 and at RAN#67.  It was also agreed in principle for UTRA mobiles to support the reception of PWS warning notifications at RAN2#65bis (CRs now agreed at RAN2#69, last week).
Proposal 1  Align with E-UTRA and UTRA in allowing GSM mobiles to receive PWS Warning Notifications in an acceptable cell.

Proposal 2  GERAN WG1 to agree on the proposed changes to TS 43.022 and 45.008 below.
Proposal 3  E-UTRAN and UTRAN supports PWS warning notifications from Release 8 onwards.  It is proposed to align with other RATs by adopting the proposed changes from Rel-8 onwards.
References

[1] R2-091775, Reception of ETWS notification without verifying digital signature, 3GPP TSG-WG2 Meeting #65, Athens, Greece, 9th February – 13th February

[2] R2-095229, Reception of CMAS notifications in limited service state, 3GPP TSG-RAN WG2 Meeting #67, Shenzhen, China, August 24 – 28, 2009
[3] R2-096418, Functions supported for the UE “limited service state”, 3GPP TSG- RAN WG2 Meeting #68, Jeju, Rep. Korea, 9-13 November, 2009

[4] R2-092005, SA3 Reply LS to R2-090837 on Receive of ETWS outside home-PLMN, REL-8, ETWS (S1-090199; to: RAN2; cc: SA2, CT1; contact: NTT DOCOMO)

[5] R2-100902, Reception of ETWS notification in limited service state (Rel-8), 3GPP TSG-RAN WG2 Meeting #69, San Francisco, USA, February 22 – 26, 2010

[6] R2-100902, Reception of ETWS notification in limited service state (Rel-9), 3GPP TSG-RAN WG2 Meeting #69, San Francisco, USA, February 22 – 26, 2010

Changes to TS 43.022

<Start of 1st modified section>

1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 21.905: "Vocabulary for 3GPP Specifications".

[2]
(void)
[3]
(void)
[4]
(void)
[5]
(void)
[6]
(void)
[7]
(void)
[8]
(void)
[9]
3GPP TS 22.011: " Service accessibility".

[10]
(void)
[11]
(void)
[12]
(void)
[13]
(void)
[14]
(void)
[15]
(void)
[16]
(void)
[17]
(void)
[18]
(void)
[19]
(void)
[20]
(void)
[21]
(void)
[22]
(void)
[23]
3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control (RRC) protocol".

[24]
(void)
[25]
3GPP TS 45.008: "Radio subsystem link control".

[26]
3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[27]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[28]
3GPP TS 43.064: "General Packet Radio Service (GPRS); Overall description of the GPRS Radio Interface; Stage 2".

[29]
(void)
[30]
(void)
[31]
3GPP TS 23.122: " Non-Access-Stratum functions related to Mobile Station (MS) in idle mode".

[32]
3GPP TS 24.008: " Mobile radio interface layer 3 specification; Core Network Protocols - Stage 3".

[33]
3GPP TS 31.102: "Characteristics of the USIM application".

[34]
3GPP TS 43.068: "Voice Group Call Service (VGCS); Stage 2".

[35]
3GPP TS 43.069: "Voice Broadcast service (VBS); Stage 2".

[36]
3GPP TS 45.005: "Radio transmission and reception".

[37]
3GPP TS 51.011: "Specification of the Subscriber Identity Module - Mobile Equipment (SIM-ME) interface" (Release 4).
[38]
3GPP TS 43.246: "Multimedia Broadcast Multicast Service (MBMS) in the GERAN; Stage 2".
[39]
3GPP TS 22.168: "Earthquake and Tsunami Warning System (ETWS) requirements; Stage 1".
<End of 1st modified section>

<Start of 2nd modified section>

3.7
No suitable cell (limited service state)

If the MS is unable to obtain normal service from a PLMN (see 3GPP TS 23.122), the MS attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that emergency calls can be made or warning notifications can be received if necessary. To minimize the time taken to find new available PLMNs while maintaining battery life, discontinuous search schemes may be used, see 3GPP TS 22.011. Cell reselection takes place as normal, except that a zero dB value of CRH will be used.

<End of 2nd modified section>

<Start of 3rd modified section>

4.1
Process goal

The aim of the idle mode processes is to achieve the following conditions ("normal service state"):

a)
The selected PLMN is one of the equivalent PLMNs; 

b)
The MS is camped on a suitable cell of the registration area on which the last successful LR was performed, and that cell has the highest value of C2 for any unbarred cell in that registration area;

c)
The value of C2 for the MS is not lower than the value of C2 for any suitable cell in another registration area of an equivalent PLMN by more than the hysteresis value CRH.

Instead of the parameter C2, a GPRS MS applies the corresponding GPRS parameter if provided.

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

Registration is not performed by MSs only capable of services which need no registration.

There may be temporary conditions under which not all these are fully satisfied, e.g., during cell selection on a PLMN or while in the process of reselecting another cell. However, if the above cannot be satisfied for a certain period of time, the MS will normally enter a "limited service state" in which it will try to camp on an acceptable cell.
<End of 3rd modified section>

<Start of 4th modified section>

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 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 registered 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 and warning notifications can be received).

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 3GPP TS 45.008.

<End of 4th modified section>

<Start of 5th modified section>

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 or CPBCCH 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 or CPBCCH carriers. (If no BCCH or CPBCCH carriers have yet been found, searching will continue until at least one BCCH or CPBCCH carrier is found.). The first BCCH or CPBCCH 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 and CPBCCH carriers used by the PLMN. (This list may be derived by the MS from information gathered during previous selections of the PLMN). The BCCH and CPBCCH carriers in the list are searched in descending order of received signal level, and the first BCCH or CPBCCH 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 system information 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 and CPBCCH carriers in the BA which are not in the list of BCCH or CPBCCHcarriers to be searched shall be added to the list. If all these BCCH and CPBCCH carriers have been tried and the only suitable cells found have low priority indication, the MS shall camp on the strongest of these cells. When required to search for CPBCCH, the stored list cell selection is mandatory for CPBCCH carrier from the HPLMN.

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

An MS with GSM voice capability shall not search for CPBCCH carriers. An MS supporting GSM circuit-switched data without supporting GSM voice may search for CPBCCH carriers.

NOTE:
Since CPBCCH carriers are not transmitting continuously, another measurement algorithm than the one used for BCCH carriers must be followed when measuring signal strength of CPBCCH carriers (see 3GPP TS 45.008). 

While camped on a cell of the registered 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 an equivalent PLMN (using the CRH parameter, subclause 3.4);

v)
A random access attempt is still unsuccessful either after "Max retrans" repetitions; "Max retrans" being a parameter broadcast on control channel, or in case the time given for the packet access procedure expires before the mobile station receives any response from the network;

vi)
Upper layers have determined that the network has failed an authentication check (see subclause 3.5.5).
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 (see 3GPP TS 43.064). 

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 or CPBCCH 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 "connected mode" (e.g., after a call), and returns to idle mode, a cell must be chosen ("choose cell" state) as soon as possible (e.g., to allow a new call to be made). 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 3GPP TS 45.008, 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 valid SIM in the MS, the MS attempts to find an "acceptable cell" on which it may camp ("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 not allowed" (only for MS capable of GPRS only, where this will trigger a new PLMN selection if the MS is in automatic mode; MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of location updating as "GPRS not allowed" has only impact on the GPRS update status).

NOTE:
Some cause values will lead the mobile station to consider the SIM as invalid, see 3GPP TS 24.008.

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:

i)
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.
ii)
a warning notification is received, the MS continues to perform cell reselection to a suitable cell.
In all cases, if a new PLMN is selected and there is a valid SIM in the MS, 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.

<End of 5th modified section>

<Start of 6th modified section>

6
Tables and figures
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NOTE 1:
To make or receive call

NOTE 2:
To make an emergency call or to receive a warning notification

In any state, a new PLMN selection causes an exit to 1 if a valid SIM is present in the MS


Go to 3 if no valid SIM in MS

Figure 3: Cell Selection State diagram

<End of 6th modified section>

Changes to TS 45.008

<Start of modified section>

6.8
Abnormal cases and emergency calls

When in the limited service state (see 3GPP TS 43.022) the aim is to gain normal service rapidly and the following tasks shall be performed, depending on the conditions, as given in the table below:

a)
The MS shall monitor the received signal level of all RF channels within its bands of operation, and search for a BCCH carrier which has C1 > 0 and which is not barred. When such a carrier is found, the MS shall camp on that cell, irrespective of the PLMN identity.

b)
The MS shall search the strongest RF channels to determine which PLMNs are available (Manual Mode) or available and allowable (Automatic Mode). This information shall be processed according to the PLMN selection algorithm defined in 3GPP TS 43.022.

c)
The MS shall perform cell reselection at least among the cells of the PLMN of the cell on which the MS has camped, according to the algorithm of 3GPP TS 43.022, except that a zero value of CELL_RESELECT_HYSTERESIS shall be used.

	
	Condition
	
	Tasks to be performed as a minimum:

	SIM Present
	Other
	MS camped on a cell 
	a)
	b)
	c)

	X
	X
	No
	Yes
	No
	No

	No
	X
	Yes
	No
	No
	Yes

	Yes
	"IMSI Unknown", "illegal MS"
	Yes
	No
	No
	Yes

	Yes
	No suitable cell of selected PLMN

 or "PLMN not allowed"
	Yes
	No
	Yes
	Yes

	NOTE:
X = "Don't care state".


In this mode, emergency calls may be made and the reception of warning notifications may be possible (and these may only be possible if task c) was being performed). Powering down of the MS is permitted.

<End of modified section>
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