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1. Introduction
At the SA2#79E meeting, SA2 has reached some interim conclusions on what NIMTC areas the 3GPP Rel-10 specifications should include.  These interim conclusions focus on the solution areas to address the Key Issues of "Signaling Congestion Control" and "Potential Overload Issues caused by Roaming MTC devices" described in Sections 5.12 and 5.14 of the 3GPP TR 23.888 v0.5.1, respectively.  The interim conclusions have been captured in Section 7.1 of the TR.  
The normative Stage-2 requirements corresponding to the agreed Rel-10 solution areas are expected to be captured in the associated Stage-2 specifications (e.g. 23.401, 23.060) during the upcoming SA2#80 meeting between Aug 30 and Sep 3, 2010, the week following the CT4#50 meeting (this meeting). 
Note that the CT4 and SA2 meetings after August (i.e. CT4#50bis and SA2#81) are both scheduled on Oct 11-15, 2010.  Therefore, keeping the 3GPP calendar in mind, in order to capture the NIMTC Rel-10 requirements in CT4 specifications on time, it is critical for CT4 to discuss the SA2 interim conclusions, evaluate the impact to the CT4 specifications and provide feedback to SA2 with an LS for any areas that CT4 might require further clarification.

In order to help the discussion in CT4, the following section lists the SA2 interim conclusions from 3GPP TR 23.888 v0.5.1 and each item follows with Ericsson's view for any impact to the CT4 specifications.
2. Analysis of Interim SA2 conclusions for NIMTC Rel-10 specification work
This section lists the SA2's interim conclusions which have been captured in Section 7.1 of 3GPP TR 23.888 v0.5.1for NIMTC Rel-10 specification work; and each item follows the Ericsson's impact analysis to the CT4 specifications.
The text that is copied from 3GPP TS 23.888 v0.5.1 is marked in black/bold font. 
3GPP Release 10 specifications should be developed in the following areas:
7.1

a) the UE behaviour changes outlined in bullets a, b, c, d, and e in clause 6.33;
Ericsson:  The referenced bullets are listed one by one below.

6.33.2

a) the ability to remotely configure a device as, a “low value M2M” device. Typically this could be done via OMA DM.
 Ericsson:  No CT4 impact is foreseen.
6.33.2

b) modification (increase) of the minimum value of the timer for the background PLMN search, e.g. to greater than one hour, for a “low value M2M” device. This UE internal value would over-rule any smaller value contained on the (U)SIM.

It is FFS whether this modification applies to just the background search for a more preferred VPLMN, or, to the background search for both VPLMN and HPLMN.

Ericsson:  No CT4 impact is foreseen.
6.33.2

c) for ALL M2M devices, modification of the behaviour following receipt of ‘fatal’ MM/GMM/EMM cause values such as “IMSI unknown in HLR”, “illegal ME” and “persistent” cause values such as “PLMN not allowed”. These cause values could be wrongly sent “in panic” by an overloaded (V)PLMN, or, in a denial of service attack by a (mobile) false base station. Following receipt of these cause values, a site visit to all M2M devices is untenable,  however, so is immediate re-accessing by the device. Some new middle ground is needed (e.g. retry at a randomly selected time between 24 and 48 hours later).

It is FFS whether the behaviour following receipt of “PLMN not allowed” needs modification or not.

Ericsson:  No CT4 impact is foreseen.
6.33.2

d) For a “low value M2M” device, always use IMSI when Attaching to a new network, or, performing an RA update into a different PLMN that is not an ePLMN. This decreases UE-network signalling in a potentially heavily loaded network. 

It is FFS whether this solution is applicable to EUTRAN.
Ericsson:  No CT4 impact is foreseen.
6.33.2

e) In the CS domain, at power on in a new location area, perform a location update with LU type=Attach rather than “normal”.

Ericsson:  Since this is existing protocol handling in 23.012 no CT4 impacts foreseen. 
7.1

b) the M2M device indicators outlined in bullets a, b,and c in clause 6.34 (some of which are also mentioned in clauses 6.20, 6.23 and 6.26;



Ericsson:  The referenced bullets in clause 6.34 are listed one by one below.
6.34.2

a) in the GSM Channel Request message, and UTRAN and E-UTRAN RRC Connection Establishment  messages;

Ericsson:  No CT4 impact is foreseen.
6.34.2

b) in the IDNNS signalling at Attach and RA update from a non-equivalent PLMN;

Note: from the stage 2 design point of view, there is no harm in always sending this M2M indicator in the IDNNS. It is left to stage 3 to decide whether to do this simplification.
Ericsson:  No CT4 impact is foreseen.
6.34.2

c) in the NAS signalling to the MME/SGSN/MSC

Ericsson:  CT4 may be impacted.
· TS 23.008 might be updated if an appropriate M2M indicator, such as "Low Priority Access" or "Low Priority MTC Device" or "M2M Device", needs to be stored in the MME/S4-SGSN.   
Note that by the time this paper is submitted the nature of this indicator is still being discussed in SA2. This is something to clarify with SA2 before taking any action in CT4. 

7.1

c) the non HPLMN (PLMN type) and Low-Priority-device style access class barring functionality outlined in clauses 5.12, 5.14 and 6.28.4;
Note: Updates to SA1 specifications such as TS 22.011 may be needed.

'Course grained' (i.e. "Low-Priority-Access" and "PLMN type") MTC access barring triggered via O+M into the RAN, internal RAN functionality, and by signalling from the Core Network is expected to be included in Rel-10. Other options for broadcasting of MTC access barring by RAN (e.g. based on the APN or MTC Group) may be considered for Rel-11. 

Ericsson:  Following CT4 impact is foreseen.
· According to Section 6.28,  for "coarse-grained" ACB handling in Rel-10,  TS 29.274, TS 29.060 and TS 29.275 may need to be updated by introducing a new create PDN/PDP connection rejection cause, (such as cause value of "congestion for low priority MTC device") from PGW/SGW/GGSN  to MME/SGSN.   
7.1

d) the use of RR(C) connection reject messages with extended Wait Times outlined in clauses 6.23 and 6.26; 

Ericsson:  No CT4 impact is foreseen.   

Note that, in Section 6.23, a "Low-Priority-Access" indicator from MME/SGSN to PGW/GGSN is recommended to allow PGW/SGW/GGSN to reject a session establishment request with a specific cause code when an overload due to low priority MTC devices is observed.  However, this portion of 6.23 does not seem to be covered in this bullet 7.1.d.  Having said that similar requirement on the packet core nodes is needed due to some other bullets in Section 7.1.
7.1

e) the use of M2M device specific (long) periodic update timers in MM, GMM and EMM signalling, including signalling from HSS to MSC/SGSN/MME (see clause 6.20);

Ericsson:  Following CT4 impact is foreseen.   

· TS 29.002, TS 29.272 and also TS 23.008 may need to be updated:   
Section 6.20 of TS 23.888 discusses the option of configuring and provisioning of periodic LAU/RAU/TAU timer (e.g. allowing extended range of timer values and possibility to disable RAU/TAU update timers) information in the HSS/HLR and transferring such information to the MME/SGSN/MSC/VLR as subscription information.  See Section 6.20 for details.... 
The changes may need to be coordinated with CT1. 
7.1

f) in combination with the use of long, MTC specific PTU/PRU/PLU timers, the specification of signalling that permits the operator to command M2M devices to use Network Mode Of Operation I while keeping existing mobiles in Network Mode of Operation II (see clauses 5.14 and 6.20); 



Ericsson:  No CT4 impact is foreseen.
7.1

g) the specification of MM/GMM/EMM functionality that can limit load on CN entities of all local PLMNs (e.g. by the transmission of an RA Update ACCEPT message with PRU timer of 20 minutes rather than an RA Update Reject message);


Ericsson:  The use cases for this solution area are not clear; more guidance from SA2 seems to be needed to take an action in CT4.  Here are some questions to discuss and get clarification from SA2:
· the intention of this bullet seems to prevent UEs (MTC devices) that are already connected to in their HPLMN moving/selecting to other PLMNs during MME/SGSN overload or congestion.  In order to send an acceptance reply message should not the MME/SGSN still process the corresponding request message? If the MME/SGSN processes the messages, what is the point of sending a lower periodic update timer? Is not it better to send a Reject with a specific cause code with a congestion indicator and a retry timer?  

· The MM/GMM/EMM messages could be Attach, TAU, RAU, LAU Request. These messages might trigger additional signaling to some other nodes.  For example before sending an TAU Accept message the MME may need to get the UE context information from the old MME/SGSN or get subscription info from HSS.  Does sending this "special" acceptance message to the UE mean that these additional signalling messages to old MME or HSS are elimianted?  If it does, does not it cause more problems, e.g. security risk? 
7.1

h) the use of NAS-level back-off timer per APN to reject Attach and connectivity establishment requests as outlined in 6.22;
Ericsson:  CT4 impact is foreseen in TS 29.274, TS 29.060, TS 29.275 (?), TS 29.002 (?), TS 29.272 (?), TS 23.008
To be more specific as per Section 6.22:
· New rejection cause codes in GTP-C specifications might be introduced to allow GGSN/PGW to inform MME/SGSN the rejection reason, for example, due to no additional PDN connection to a particular APN due to APN configuration in PGW/GGSN, no additional bearer for an active PDN connection due to limited resources in PGW/GGSN.  For PMIP-based S5/S8, it is FFS in SA2 whether PCC interfaces need to be updated.
· In some PGW/GGSN congestion use-cases, the PGW/GGSN may optionally return a suggested back-off timer (to be passed to the UE via the MME/SGSN) for retry.
· As seen in some other bullets in Section 7.1, Section 6.22 also seems to require "Low-priority-device" indication from MME/SGSN to GGSN/PGW.  Should the "low-priority-device" indicator be stored as subscription information in HSS/HLR? or  Should the MME/SGSN rely on the UE to send such indicator?
7.1

i) The use of connectivity establishment request rejection at MME/SGSN and PGW/GGSN as outlined in 6.22.
Ericsson:  CT4 impact is same as bullet 7.1.h.
7.1

j) The use of the MME/SGSN overload control by DL MTC traffic throttling such as described in sect 6.30;

Ericsson:  CT4 impact is foreseen in TS 29.274.

· Section 6.30 proposes the introduction of new IEs like "throttle % of low prio DL MTC traffic" and "duration T" in GTPv2 Downlink Data Notification Ack message. 

· Question:  Currently the MME/S4-SGSN uses the Data Notification Delay IE in the Downlink Data Notification Ack message to protect itself from higher rate of DDN messages?  Can't the same mechanism be used by introducing a new IE like "Data Notification Delay for low prio MTC devices"? 
Ericsson:   

· Are there any other relevant CT4 changes to cover Section 7.1 in TR 23.888?
· Does CT4 have any specific questions/recommendations to SA2 to clarify the areas listed in Section 7.1 of TR 23.888?
3. Proposal

It is proposed to evaluate the SA2's interim conclusions on NIMTC from the CT4 impact perspective and decide on any potential CRs for the upcoming CT4 meeting.  For any specific areas that are unclear to CT4 or any other relevant solution questions, it is proposed to send a CT4 LS to SA2 and request for a reply LS by the CT4#50bis meeting in October 2010.
