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System reasons for MTC low priority indicator
1
Background
As part of the release 10 MTC work, SA2 has agreed updates to their stage 2 specifications (TS 23.060 and TS 23.401) aimed at providing PS domain Core Network overload control when many MTC devices are deployed.  

Prior to agreeing the Change Requests to those specifications, SA2 worked on Technical Report TR 23.888. This work indicated that system wide functionality was needed in both CS and PS domains. 
For the CS domain, there is no equivalent specification to TS 23.060 instead; there are some topic-related stage 2 specifications under the responsibility of CT 4. Interactions between CS and PS domain are also not well specified in 3GPP.
In parallel with, and after, the agreement of the stage 2 CRs to TS 23.060 and TS 23.401, RAN 2, RAN 3, CT 1 and CT 4 engaged in debate with SA 2 to clarify and resolve many questions.

As a result of the quite extensive debate between the working groups:

· the RAN 2 specifications for UMTS and LTE now include an RRC establishment cause that is used when the “MS is configured for NAS signalling low priority” (see annex D of TS 24.301 v10.2.0 and annex L of TS 24.008), and,

· the SA2 specification TS 23.060 has section 5.3.13.2 stating:

“b)
For mobile originated services, MSs configured for for low access priority provide the UTRAN/GERAN with information indicating that the RR(C) connection establishment/PDCH establishment is for signalling or user data from an MS configured for low access priority (see clause 5.3.13.3).”

Due to the different physical locations of different meetings and other factors, GERAN has not been so involved in the debates. Hence, this document attempts to give some further background information on the ‘low priority’ indicator topic.
2
CN Overload Scenarios, and, General Concepts 
2.1
Scenarios

As stated TS 23.060, section 5.3.13.2:

“The number of Machine Type Communication devices may be several orders of magnitude greater than "traditional" devices. Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling.

The total signalling from large numbers of MTC devices is a concern in at least two situations:

-
when an application requests many devices to do "something" at the same time; and/or

-
when many MTC devices are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).”

2.2
Objective

The overall intention is to protect the Core Network from low priority M2M generated (signalling) load while still handling as much higher value traffic as possible. i.e. let higher revenue traffic succeed while low priority M2M accesses attempts are de-prioritised. 

2.3
CS domain for MTC

Rather unfortunately, most MTC devices require both PS and CS domain support. 

The CS domain support is frequently restricted to occasional – but vital - SMS traffic, e.g. used for Over The Air re-configuration of preferred roaming lists. While the 3GPP specifications support PS domain SMS, the transmission of PS domain SMS is frequently prohibited by the VPLMN (e.g. due to different levels of SMS functionality on MSC and SGSN). This lack of PS domain SMS support seems unlikely to change.

Note: 
paradoxically, LTE does not help to remove the CS domain for MTC. This is because LTE’s “SMS over SGs” requires CS domain subscriptions to be maintained for [non-IMS] LTE devices.

A large majority of current networks do not use NMO=I.
3
Per domain Overload Protection using Low Prioirty indicator
When an unexpected increase in MTC signalling occurs, one of the CN domains might overload and the other might survive. Even if both CN domains ultimately end up overloaded, one CN domain will start to go into excessive load before the other domain does. 

In these cases, traffic/signalling to the working domain should be maintained.

In situations where only one CN domain is overloaded, it is wrong to use (extended) access (class) barring as this will block access to both PS and CS domains (and increase the workload in restoring service). 

Having a Low priority signalling indication in the (EGPRS) Channel Request permits the BSS to accept requests for the working domain, while rejecting/ignoring the RACH requests for low priority MTC on the overloaded domain (and still accepting (some) high/normal value RACH requests on the overloaded domain).

4
Per CN node load control when one node in a pool is damaged
Pooling (and/or MOCN network sharing) means that in the CS [or PS] domain, the BSS can be connected to several MSCs [or several SGSNs]. If one of the nodes in the pool suffers a partial failure, traffic on that node should be reduced, but traffic to other nodes in the pool should continue without impact. 
On the partially failed node, low value MTC traffic should be rejected before high/normal value traffic. 
Again, the low priority access indicator can be used to permit normal/high value accesses to the partially failed node while blocking/dropping low priority MTC accesses to that partially failed node (and keeping high/normal/low priority traffic running to all other CN nodes).
On the CS domain, either the NAS level or RACH level Low Priority indicators may be used by the BSC. On the PS domain, the BSS seems to needs to use the Low Priority Indicator from the (EGPRS) Channel Request message in conjunction with the TLLI to perform such control.
5
SDCCH Congestion

It is very important that the CS domain voice traffic is maintained in the situations of unexpected MTC signalling load.

A typical 2G cell has 7 or 15 SDCCHs (one SDCCH is blocked by the Cell Broadcast channel). The mean holding time of an SDCCH is fairly short, perhaps 5 seconds for an SMS, less than 2 seconds for a call setup, 1-3 seconds for a location update.
A plausible BSC strategy for SDCCH allocation is to never allocate the last SDCCH unless it is for a voice call setup. 

Given the above statistics, the number of free SDCCHs will fluctuate several times per second – thus use of SI messages to indicate SDCCH usage/congestion will be inappropriate.

In order for MO/MT voice calls to succeed, the mobile needs to have completed its Location Update procedure. Hence the BSC needs to be able to prioritise both voice calls, and, ‘LUs from voice mobiles’ over ‘LUs from low priority MTC devices’. This prioritisation appears to be difficult in the absence of a Low Priority indicator in the RACH message.
Note: 
dynamic re-configuration of TCHs to SDCCHs is a dangerous feature from a MSC overload perspective (e.g. when an RNC fails, the MSCs are protected because of SDCCH congestion).  

6
AGCH congestion

If the AGCH/PCH is approaching congestion, then how can the BSC provide access for voice calls/maintain voice call paging?

An indication of low priority in the (EGPRS) Channel Request message is a simple way to handle this situation as it allows the BSS to differentiate RACH requests for voice calls and voice related Location Updates from the RACH requests for MTC related CS and PS domain signalling.

Once the requests have been differentiated, the BSC can choose to send IA Reject (or ignore the Channel Request) (or start sending a new Rel 10 Implicit IA Reject message) rather than allocating an SDCCH or PDCH and then analysing L3 signalling in more detail.

Note that the Immediate Assignment Reject message has the capability to reject 4 mobiles per block, while the Immediate Assignment (Extended) messages can only allocate one mobile to the PS domain or two to the CS domain. 
7
MTC specific CN nodes
When using MSCs or SGSNs in a pool, it shall be possible for the BSS to steer MTC mobiles to different CN nodes compared to those used for other mobiles. 

e.g. TS 23.236 v10.2.1 section 5.3.2 states:
“In some networks, the BSC may be configured to select the SGSN for "MSs configured for MTC" with a different load balance to that used for SGSN selection for other MSs”

To fulfil this requirement, the BSS seems to need to receive the low priority indication in the RACH message.

8
Summary

The previous sections have described the system reasons behind the requirement in bullet ‘b’ of section 5.3.13.2 of TS 23.060.

Vodafone requests that, in release 10, TSG-GERAN provides the functionality to meet these system needs, e.g. by including the low access priority indication in the RACH messaging.
9
Related Liaison Statements, etc
In August 2010, an email was sent from the SA2 chairman to the chairs of other WGs indicating the status of the SA2 work following the July SA2 79e meeting. This was followed by the LS from SA2 to GERAN 2 in S2-104220 (from SA2#80 in Norway, 30/8-3/9/10).

An LS from RAN 2 number #71bis (Xian, 11-15/10/10) was sent to SA2 #81 (Prague, 11-15/10/10) in R2-105994=S2-105231. This was answered in the SA2 Prague meeting in S2-105318. Both the RAN 2 LS and the SA2 answer were copied to GERAN 2.

An LS from CT 1 in C1-103561 was sent from their meeting number 66 in Xian, 23-27/8/10 to SA2 #81 (Prague, 11-15/10/10) in S2-104474. This was answered from SA2 #81 in S2-105074 which was copied to GERAN 2. This LS consolidated earlier answers provided on the CT 1 email list and in the CT 1 phone conferences.

GP-110382 (Chengdu, 28/2-4/3/11) was received in SA2#84, (Bratislava, 11-15/4/11) as S2-111316. It was Noted and SA2 delegates were encouraged to discuss with the GERAN 2 delegates during the co-located meeting.
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