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1. Overall Description:

SA2 thanks CT1 for their LS commenting on aspects of SA2's conclusions on NIMTC. SA2 has considered the questions included and has agreed on the following replies.

The conclusions cited in the questions have been captured in CRs to 23.060 and 23.401, as seen in clarifications added to this reply LS.

2. On device indicators:

· 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;

· 6.34.2 c)
in the NAS signalling to the MME/SGSN/MSC
SA2 clarifies: In SA2 80, 23.060CR1140 [and 23.401CR1675] include bullet h)


MSs configured for MTC provide MTC indications to the SGSN [MME] in NAS signalling that permits the SGSN [MME] to undertake protective measures (e.g. to permit the SGSN [MME] to immediately command the MS to move to a state where it does not need to generate further signalling messages and/or does not reselect PLMNs)

CT1 Question 1: Is the intention to add explicit NAS signalling (IE or code point in existing IE) or is an indicator in lower layer sufficient?

SA2 response to question 1:

Lower layer indications are sent over RRC to enable the RAN to reject RRC connection establishment without requiring interaction with the SGSN or MME. 

SA2's concern with relying solely upon the lower layer indication was that such an indication may not be possible over the GERAN radio interface. For GERAN accesses at least, a NAS based approach seems necessary. To be consistent across all accesses, SA2 decided that MTC indications should be sent via NAS as well as lower layers. This is further specified in 23.060CR1154 [and 23.401CR1695]. In addition, there was some interest in avoiding NAS features being dependent on RAN functionality (and this interest is heightened by the concern that such new MTC RAN functionality may require also new RAN broadcast information to indicate that these MTC functions are supported that, in turn, has the potential to destabilise incorrectly implemented legacy mobiles). 

CT1 Question 2: Should more than one value/device type be added (e.g. “general M2M”, low-value) and if so, what should those values/device types be?

SA2 response to question 2:

In 23.060CR1154 [and 23.401CR1695] two new indicators are specified: 'low priority' and 'MTC'. These may be signalled singly or together. Here it is noteworthy to point out that SA2 does not expect all MTC devices to be low priority devices. Therefore SA2 might need to further clarify the applicability of  these indicators.These indicators when sent allow the network to respond to overload and to congestion when large numbers of devices access the network at the same time and as input to the SGSN's NAS node selection function. 

Subsequent to release 10, more indicators may be defined. The encoding of this information is at the discretion of stage 3.
CT1 Question 3: CT1 would like to ask SA2 to clarify the nature of the device indicators and in particular whether they are based on subscription or equipment characteristic?
SA2 response to question 3:
In release 10, these are device characteristics. No subscription based characteristics for MTC or low value were added in release 10 (except that the HSS should transfer PRU/PTU and PLU information to SGSN/MME and MSC, which is not, however, a device indicator). SA2 acknowledges that the same UE cannot both support low priority and normal priority applications given this approach (also the UE cannot both be "configured for MTC" and "not be configured for MTC"). The UE remains 'low priority' and/or “MTC” for the whole duration it is registered in the network (the network may store these indications also for idle UEs), and thereby allowing straightforward remedial actions to be taken by the RAN and CN. SA2 deemed these mechanisms useful.
3. On network selection:

· 7.1 a)
the UE behaviour changes outlined in bullets a, b, c, d, and e in clause 6.33;

· 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.
SA2 clarifies: This conclusion from TR 23.888 v0.5.1, clauses 7.1a and 6.33.2b are captured in 23.060CR1140 [and 23.401CR1675] by bullet f) and NOTE1.
CT1 comments: The intention of this proposal is unclear to CT1. 
This will impact CT1 and it is expected that at least 23.122 needs to be updated. Details of this issue still need to be analyzed further and is the responsibility of CT1.

SA2 replies:

SA2 agrees that this is the responsibility of CT1.

CT1 Question 4: CT1 would like to ask SA2 what the intended use case is addressed by this proposal and if SA2 can provide a more detailed description.

SA2 response to question 4: 

The use case for this increased background PLMN search timer is described in NOTE1. A large number of MTC Devices seek to select a network (for example, after they cannot access a particular PLMN.) The goal is to reduce the possibility of this large population of MTC Devices from rapidly and repeatedly selecting a 'stressed' PLMN, and the other local PLMNs..
· 7.1 a)
the UE behaviour changes outlined in bullets a, b, c, d, and e in clause 6.33;
· 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.

SA2 clarifies: This conclusion from 23.888 v0.5.1 is captured in 23.060CR1140 [and 23.401CR1675] by bullet g) and 23.060CR1139 [and 23.401CR1680].

CT1 comments: CT1 foresees CT1 impact due to this proposal but needs to better understand the addressed use case to progress. If IMSI is to be provided in the cases outlined above, procedures and messages have to be updated as it is in some cases not currently supported.

CT1 Question 5: CT1 would like to ask SA2 what the intended use case is addressed by this proposal and if SA2 can provide a more detailed description?

SA2 response to question 5: 

Please see the note in 23.060CR1140 [and 23.401CR1675]  bullet g) and the reason for change in 23.060CR1139 [and 23.401CR1680]. SA2 believes that UE context retrieval presents an avoidable overhead for operations where it is highly desirable to determine as quickly as possible whether to reject the MTC Device, e.g. upon registration during an attach or PDP Context activation of many MTC Devices simultaneously.

CT1 Question 6: What actual signalling gain does SA2 expect if the above proposal is implemented?

SA2 response to question 6:

The current specifications imply that at network change the mobile will perform an RA update with TMSI, the new local, competing network (without signalling links to its competitors) then rejects the RA Update; the mobile then attaches with IMSI. With the changed specification, the mobile would just immediately attach with the IMSI. 

In the CS-domain, retrieval of the IMSI is saved.
· 7.1 a)
the UE behaviour changes outlined in bullets a, b, c, d, and e in clause 6.33;

· 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”.
SA2 clarifies: This conclusion from 23.888 v0.5.1 was not captured in 23.060CR1140 [and 23.401CR1675] because it relates to the CS domain.
CT1 comments: The CT1 understanding is that the intention is for the M2M device to directly provide the IMSI instead of a temporary identifier in the case when it is expected that an Identity request procedure would anyway be executed to get the IMSI. This will lead to slightly decreased signalling.

CT1 Question 7: Is the above understanding correct?

SA2 response to question 7:

Yes, this is the correct understanding.
4. On overload protection

· 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);
SA2 clarifies: This was captured in 23.060CR1140 [and 23.401CR1675] bullet i) and in 23.060CR1173 [and 23.401CR1724].
CT1 comments: CT1 foresees CT1 impact as it is understood that timers need to be extended beyond current maximum values.
Timer value ranges and timer dependencies, e.g. to CS timers need to be studied further but is CT1 responsibility.
SA2 responds:

SA2 agrees that timers are CT1’s responsibility but note that CT 4 might wish to be involved as the intention is to limit the processing load on CN nodes..
CT1 Question 8: CT1 would like to ask if SA2 could provide their view on timer ranges/maximum values for the periodic timers.
SA2 response to question 8:

Please refer to the reason for change for 23.060CR1173 [and 23.401CR1724].
· 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); 
SA2 clarifies: This was captured in 23.060CR1140 bullet o) and in 23.060CR1159.
CT1 comments: Since an MTC device would need to know whether this option is enabled before registration is initiated, CT1 believes that such new information about network configuration would need to be added to broadcast information.

SA2 replies: 

SA2 also assumed that this network configuration information would need to be broadcast. SA2 assumes that GERAN will handle the GSM aspects, but, that CT1 will investigate updating their “NAS broadcast information” in TS 24.008 for UTRAN.
CT1 comments: The reason for not performing combined registration for regular UEs when the Gs interface is available is unclear to CT1.

SA2 replies: 

Many operators do not use the Gs interface today. Requiring them to change systems/processes for existing voice customers in order to optimize the handling of M2M devices may be unreasonable. (e.g. usage of Gs requires customer care to be aware that an SGSN outage can now impact CS calls; voice mail/SMS delivery may require MSC/SGSN functionality to drive the Gs interface non-GPRS Alert procedures; BSS features may be required to correctly re-prioritise (G)MM message handling and/or re-dimension the number of SDCCHs/PDCHs; etc).
CT1 comments: The benefit of this proposal seems small if future MTC devices will support only CS or PS but not both.

SA2 replies:

This is a commercial issue. However, CS domain SMS is widely used – and “SMS over SGs” does not encourage the deployment of PS domain SMS.
CT1 Question 9: CT1 would like to ask SA2 what the intended use case is addressed by this proposal and if SA2 can provide a more detailed description.

SA2 replies to question 9: 

SA2 assumed that a substantial number of MTC Devices will be registered both in CS and PS domains.  
5. Further feedback and questions

CT1 comments: CT1 has discussed a modified retransmission scheme for M2M devices, e.g. longer and increasing time between retransmission of NAS messages or repetition of appropriate NAS procedures, as this would be one of the most basic overload handling strategies.

SA2 response:

SA2 calls CT1’s attention to 23.060CR1140 [and 23.401CR1675] bullet k) and 23.060CR1179 [and 23.401CR1726] that introduce a new mechanism allowing NAS level rejection per APN with a network controlled back‑off timer. This is a general mechanism that goes a distance towards satisfying the overall scalability requirement in TS 22.368, though it is not specific to MTC Devices. The approach SA2 adopted may rather assume termination of the NAS procedures as the back-off time might be too long for maintaining a procedure state. So it may be better to decide again on need for a NAS procedure after expiry of the back-off time.

CT1 Question 10: Has this been discussed in SA2 and if so, what was the conclusion?
SA2 response to question 10:

Please see the above mentioned above CRs.

CT1 comments: On the introduction of new cause values for congestion control mentioned in SA2's TR, CT1 still requires analysis before deciding if existing reject cause value for congestion is sufficient. The existing congestion reject cause coupled with radio level congestion control now studied by RAN2 for MTC might be sufficient. 

CT1 Question 11: Could SA2 clarify what use case scenario SA2 is handling when considering that a new congestion reject cause value is needed at NAS level?

SA2 response to question 11:

An essential aspect of the NAS rejection with a network controlled back‑off timer is the signalling of the mobility management or session management back‑off timer to the UE. It is up to CT1 to determine whether existing or new rejection cause(s) are required. 
6. Actions:

To CT1 group.

ACTION: 
SA2 asks CT1 to consider the answers provided by SA2 and take these into account as they proceed with work on NIMTC or SIMTC work items. SA2 welcomes further questions and discussion.
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