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1. Introduction
At RAN2#72bis, Vodafone raised the issue of how legacy networks handle spare establishment cause values in the context of MTC discussions.  In our view, this is a more general issue and should be addressed irrespective of the decision related to MTC discussions. 
2. Precedence of Mishandling of Spare Values by Networks.
Back in 2002, there was an issue raised by Nokia about legacy networks rejecting UEs indicating a later release e.g. R'97 network rejecting R'99 UEs and this had to be fixed (see GP-021695 [1]). This occurred even though a similar problem was earlier identified when moving from GSM phase 1 to phase 2 and this is documented in GSM 09.90 v4.9.0 in clause 5.3.6.1 (see annex 4):
On reception of a "mobile station classmark" information element with the "revision level" field set to one of the two following values: 000 or 001, an upgraded Phase 1 infrastructure is not allowed to consider this information element as invalid and shall process the message which contains this "mobile classmark" information element.

In addition, it would be advisable that whatever the value of the "revision level" field an upgraded Phase 1 infrastructure should not consider this information element as invalid and should process the message containing the "mobile station classmark" information element.

One action that came out of this discussion was that a CR was raised on TS 04.08 (see N1-022353 [2]) which removed any ambiguity about the possible interpretation of spare values. 
In Table 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element, the following is described: 

All other values are reserved for future use. If the network receives a revision level specified as 'reserved for future use', then it shall use the highest revision level supported by the network.
3. UMTS Handling of Spare Establishment Cause Values

In UMTS, there is detailed description of the UE behaviour on receiving a spare value. The following is described in TS 25.331:

If the UE receives an RRC message on the DCCH, or addressed to the UE on the CCCH or on the SHCCH, or sent via a radio access technology other than UTRAN, with a mandatory IE having a value, including choice, reserved for future extension (spare) or a value not used in this version of the specification (e.g. a dummy value), the UE shall:

1>
if a default value of the IE is defined:

2>
treat the rest of the message using the default value of the IE.

1>
if no default value of the IE is defined:

2>
set the variable PROTOCOL_ERROR_REJECT to TRUE;

2>
set the IE "Protocol error cause" in the variable PROTOCOL_ERROR_INFORMATION to "Information element value not comprehended";

2>
perform procedure specific error handling according to clause 8.

It is understood from this description that UE will reject a message where there is no default value described for the IE. It would not be illogical for the network implementation’s ASN.1 decoder to have adopted the same approach!
On the network side, there is no description of how it should handle spare values.  It is only stated that a spare is ‘reserved for future use’. However, as observed in GP-021695 [1], there is a risk that some implementors have interpreted this to mean the same as defined term "reserved" which will trigger error handling. 

With regards to the spares for the establishment cause value for RRC Connection Request, it is crucial that the RRC Connection Request is not rejected or not processed because a spare value is indicated as this will affect future release UEs using the spare values and accessing legacy networks.

Some companies have argued that there has not been any problem raised in current UMTS networks with regards to handling of spare values and hence it is not really a problem. However, since Rel’ 99, only two new spare values have been introduced which are related to MBMS support. To date, it is our understanding that MBMS has not been deployed by any operator. Hence, it cannot be argued that there is not a problem with handling of spare establishment cause values.
Moreover, for MBMS, the user is expected to first have an MBMS PDP context established. If this is successful, it implies that the network supports MBMS and hence, UE can confidently indicate the MBMS establishment cause values or avoid indicating MBMS establishment cause values in networks which do not support MBMS.

Thus it can be concluded that we cannot use the argument that no problem has been detected in legacy networks to argue that specification of the handling is not required. 
4. LTE Handling of Spare Establishment Cause Values

Similarly to UMTS, there is detailed specification of the UE handling of spare values but no description of how network should handle spare values, especially with regards to spare establishment cause values which is crucial for initial UE connection to the network. 

Since LTE is still at an early stage of deployment, it is still feasible for operators to patch their networks (as far as release 8) and vendors to correct their implementations according to a specified handling of the spare values, if necessary.  This will eradicate the potential problem of legacy networks rejecting RRC Connection Requests indicating a spare establishment cause.
5. Way Forward for UMTS and LTE
LTE
In LTE, it seems sensible for a network implementation to treat an RRC Connection Request with a spare value as establishment cause as if the indicated establishment cause was mo-data (regarded as lowest priority among existing establishment causes’.  In this way, the UE would not be rejected because of a spare value being indicated. In terms of implementation impacts, it is likely that a sensible network implementation would anyway have applied this handling and the CR would have no impact on the implementation. If some vendors claim that this is not in line with their implementation, it would confirm our fear that the spare values might not be handled properly by some network implementations, which is an added reason for having the change. However, even if treating the spare establishment cause as ‘mo-data’ is considered too restrictive, the important point is that the network should accept the received RRC connection Request as if an existing establishment cause was received. It is arguable though whether a network considering a spare as ‘emergency’ or ‘high priority access’ could be considered as a sensible implementation. Moreover, it does not seem illogical to define a default handling for each of the spare establishment cause values (at least for Release 10). However, as a baseline, the following is proposed: 
Proposal 1: For LTE, if ‘spare’ value is received, the network should apply the same handling as if one of the existing establishment cause values was received.
Proposal 2: The LTE CR is backdated to REL-8 and REL-9
UMTS 
Considering that UMTS equipment is widely deployed, there is a risk that once we have UEs (e.g. MTC devices) starting to signal a spare as establishment cause, we will start seeing problems with some implementations and this will have to be fixed by the operator. 
It is to be pointed out that the issue is more likely to be significant for roaming devices where the home operator can have no influence over the equipment of the visited operator. Usually roaming agreements are signed after technical testing of existing features – there is no testing of features that are not yet available! The experience raised by Nokia back in 2002 related to VPLMNs which were using old software versions with their network equipment. Typically the use of old software versions is the result of economic motivations, and, these motivations to use old software will not have disappeared in recent years! Note that even if a vendor provides a free software patch to the VPLMN, the VPLMN still incurs ‘cost’ and ’risk’ in installing the patch and these reasons can prevent or delay its deployment.
Hence, from a specification point of view, having the behaviour specified as far back as Rel’99 will not have any practical impact since it is arguable whether operator will actually be able to fix the problem when it arises (at extra cost for the operator). Nevertheless, it is proposed to have at least a REL-10 CR for UMTS which clearly indicates how spare establishment cause values should be handled. This would at least avoid the problem occurring in networks based on REL-10 or a future release. In addition, it can serve as a reference for vendors to fix their legacy implementations if requested by operators. 
A final point is that the aim of 3GPP should be to design robust protocols to avoid the highlighted problem from even occurring in the first place. Operators should not have to go into the trouble of doing fixes because the specification is not clear. 
Proposal 3: For UMTS, if ‘spare’ value is received, the network should apply the same handling as if one of the existing establishment cause values was received.
Proposal 4: The UMTS CR is only required for Release 10. 
3 Conclusions
In this contribution, Vodafone raises the concern that the lack of specification for handling of spare establishment cause values can give rise to problems in the future when we have devices using those spare values. To avoid such problems from arising, the following proposals are made: 

Proposal 1: For LTE, specify that if ‘spare’ value is received, the network should apply the same handling as if one of the existing establishment cause values was received.
Proposal 2: The LTE CR is backdated to REL-8 and REL-9
Proposal 3: For UMTS, specify that if ‘spare’ value is received, the network should apply the same handling as if one of the existing establishment cause values was received.
Proposal 4: The UMTS CR is only required for Release 10. 
RAN2 are kindly requested to discuss and agree on the proposals. CRs to TS 36.331 (for Rel.10, Rel.9 and Rel.8) are available in R2-110957 [3], R2-110956 [4] and R2-110955 [5] respectively. A CR to 25.331 is available in R2-110959 [6] according to those proposals. 
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