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1.  Introduction
CN overload control mechanisms are being discussed as part of the NIMTC-RAN_overload work item. At RAN #51, CRs were agreed for LTE [1] and UTRA [3] for this aspect. The main reason that the CR could not be agreed in RAN2 was because of the backward compatibility problem, i.e., a Rel-10 MTC device accessing a legacy network. This paper discusses this backward compatibility problem and proposes way forward on the issue.
2.  Discussion
In principle, backward compatibility consists of two aspects:

1) A legacy UE accessing a network of a later release (example in Fig.1(a));

2) A UE of a later release accessing a legacy network (example in Fig.1(b)).
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Fig.1  Two aspects of backward compatibility.

Both aspects are crucial to realise robust protocols and to allow flexible network migration.
The backward compatibility problem with Rel-10 MTC is related to the second aspect (Fig.1(b)). The RAN agreed CRs [1, 3] redefine one of the spare establishment cause values in the RRCConnectionRequest message to “delay tolerant”. The intention is that MTC devices use this “delay tolerant” cause value in establishing connection, so that a network can reject those devices using an “extended wait timer” (a longer wait timer introduced in Rel-10) in case of CN congestion. However, if the network is legacy, this “delay tolerant” cause value will not be comprehended. Instead, the network will see a UE trying to establish connection using a “spare” cause value. The network behaviour upon reception of such “spare” is up to implementation.

To resolve this problem in LTE, RAN2 technically endorsed a CR [2], which introduces network restriction to treat any “spare” as “one of the existing” cause values. However, “one of the existing” is a vague requirement. The handling is still up to network implementation and the CR neither guarantees successful establishment nor rejection. Thus, the CR has no value. Moreover, the CR is not backward compatible either, since it still requires upgrades to existing networks.
In fact, a similar problem was identified in CT1 for NAS. One of the requirements of Rel-10 MTC was to include an indication from the UE upon service request that the UE is a “low priority” device. Since the NAS Service Request message was size critical, CT1 decided to use Extended Service Request and indicate “low priority” therein. However, the indication is by using one of the spare cause values, as for RRC. Hence, if the MME is legacy, the cause value will not be comprehended.

Because of this critical problem, CT1 initially gave up NAS indications and requested similar information to be delivered by AS (RRC + S1-AP) in their LS R2-110716/ C1-110755. However, at CT1 #70, CT1 made a drastic change in opinion that a UE would only use Extended Service Request (with the “low priority” cause value) if it was configured to do so upon the Attach procedure (by NAS Attach Accept) [4]. CT1 decided that the normal Service Request is used otherwise. This turnaround in decision was notified to RAN2 by LS R2-111559/ C1-111187.
Clearly the two WGs have contradictory opinions. That is, CT1 thought the problem is critical, and hence provided a solution without changing frozen Releases (REL8/REL9 NAS specs). In contrast, RAN2 thought the problem is not realistic, and has not considered a solution. An argument made in RAN2 was that a network will anyway be upgraded if it were to handle MTC. However, such an argument seems to be awkward and even dangerous. Why would an operator have to upgrade its network just because of some roaming-in MTC devices using some “spare” cause value? This is clearly violating the basic principles of backward compatibility.
In addition to above, this paper highlights incoming LS from RAN2 (C1-111498/R2-111726) [5]. The LS itself was treated by last CT1, but because of very limited time CT1 could only concentrate on “important part” which require quick action toward upcoming plenary (e.g. which CT1 CR, CT1 should send to plenary). The following is the snip from the LS.

“RAN2 would also like to understand whether NAS can stop using the delay tolerant cause if RAN does not support the delay tolerant cause values.”
From reading above sentence, it looks RAN2 want to know if NAS based solution can mitigate the problem.
To resolve this problem in RRC and to align with the NAS behaviour, the following solution can be considered:

Alternative 1
Introduce UE behaviour so that the UE uses the “delay tolerant” cause value only if it was configured to “low priority” and serving network indicates to allow the UE using Extended Service Request to get PS services during Attach procedure. (It implies UE shall not indicate lower layer to use “delay tolerant” when NAS request ATTACH REQUEST message)
Alternative 1 would be a consistent approach between RRC and NAS. Since the use of “delay tolerant” in RRC is requested by NAS, CT1 will have to capture this behaviour in TS 24.301. However, Alt.1 is not a perfect solution since the “delay tolerant” access cannot be performed for the first RRCConnectionRequest upon the Attach procedure. Moreover, Alt.1 assumes that the entire radio access network (or at least the cells comprising the registered Tracking Area) supports “delay tolerant” access).
3.  Conclusions
This paper proposes the following way forward based on Alt.1:
1) UE is only allowed to set RRC establishment cause “delay tolerant” if the following conditions are met.

1. UE is configured to “low priority”
2. MME indicates that UE can use ESR when requesting PS services for low priority device

3. UE is not initiating emergency call/priority call

2) Introduce the similar mechanism in UMTS side like following.
1. Add indicator from SGSN whether the serving network support “low priority device”
2. Change mapping table between NAS message and RRC establishment cause  

And also this paper proposes to send LS reply to RAN2 to answer the question raised by RAN2.
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