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1 Introduction:

The dual-priority functionly allows applications on devices configured for low priority to send infrequent service alerts/alarms by using the default priority for accessing the network. Both CT1 and CT6 concluded (CT1#78 and CT6#64; in Kyoto) that two new operator configurations for the UE were needed; for overriding the NAS signalling low priority indication and for overriding extended access barring (EAB).

At the last CT1 SIMTC conference call (On July 25), it was discussed among a number of companies under which conditions non-access stratum (NAS) layer of a UE configured for overriding EAB would indicate to lower layers that the RRC connection is not subject to EAB check. CT1 would need to make a decision on this in order to complete the dual-priority functionality.
This paper shows some history regarding the dual-priority functionality, analyses the impact of different solutions, and finally provides a proposal to implement the indication to lower layers that the RRC connection is not subject to EAB check not.

2 Discussion

2.1 History
The dual-priority functionality was first discussed by CT plenary (#54; Berlin) and tasked CT1 to provide with the required functionality in their work on SIMTC (see LS in C1-120030/CP-110938 [1]).

CT1 (#76; in Xiamen) discussed the LS in C1-120030/CP-110938 [1] together with a number of discussion papers (see C1-120145 [2], C1-120191 [3], and C1-120418 [4]). The result of the CT1 discussion was the sending of an LS to: SA1 and SA2 (also cc: CT) identifying a number of open issues and asking for further clarification and guidance (see LS in C1-120824 [5]). SA2 (#90; in Bratislava) provided reply to the CT1 LS (see LS in C1-121931/S2-121911 [6]). Also, a joint session with SA2 followed on “dual-priority applications” (In Kyoto) with input from CT1 (see C1‑122191 [7]).

It is important to note that during all the discussion on the dual-priority functionality with CTs and SA2, the main focus was on indication of NAS signalling low priority (low priority indicator per 3GPP TS 24.008 [8] and 24.301 [9]). Particularly, SA2 in C1-121931/S2-121911 [6] informed CT1 of their agreement to add one new configuration to override low priority (configuration), but nothing was mentioned on adding the same for EAB, quote:

SA2 agreement: 

For A1: SA2 would like to note apart from UE’s capability, there is need for explicit configuration from operator to allow the UE to override “low priority”.
However, CT1 asked in their LS see LS in C1-120824 [5] on the relation between EAB and dual-priority functionality, quote:

Issue3: it is not clear whether a dual access priority mode device which is EAB configured, when overriding the NAS signalling low priority configuration due to an application requiring normal priority access, is subject to EAB.

The SA2 answer to CT1 was, quote of C1-121931/S2-121911 [6]:

SA2 answer: 

The current SA2 assumption is that low priority communication is subject to EAB and normal priority communication is not subject to EAB. This aligns with the dependency in the provisioning of the MO/USIM parameter values(see 23.060/23.401).
The above SA2 answer assumes that EAB and low priority configuration are alway set in the same way (as per the restricition regarding EAB configuration in 3GPP TS 23.060 [10], and 23.401 [11]). This however not the case in stage 3. As a result of the SA1-SA2-RAN2-CT1 joint session in San Francisco (CT1#75) it was decided that the current protocol allows setting the configurations independently and two separate lower layers indications were needed; one indication for low priority and one for EAB (see R2-116549 [12]), quote:

Conclusion:

=>
In Rel-10/Rel-11 RRC connection Request for “delay tolerant” (i.e. low priority) and ”RRC connection requests subject to EAB-check” will always be used together.

=>
The current protocol design allows using them independently (call type and establishment cause) and we stick to that principle. That means there is a separate indication from NAS (call type for EAB) whether this RRC Connection Establishment is subject to EAB. There is one indication for LAPI and one for EAB.

The above conclusion indicates that low priority and EAB will always be used together, i.e., it is up to operator’s configuration the correct setting of EAB and low priority. Note that this is in line with SA1 information provided to CT1 in their LS (see C1-120043 [13]) that sees there may be different use cases for EAB and RRC Connection Request for “delay tolerant”. There is no service requirement to bind the two configuration parameters.
Additionally, CT1 held a SIMTC conference call (On May 2) where the SA2 answer on dual-priority functinality and EAB was discussed. For dual-priority related low priority and EAB, it was indicated that two new configuration settings were needed; one for low priority and one for EAB, quote of notes from the SIMTC rapporteur [14]:

3d) Dual Priority related to EAB

It was commented that the SA2 reply did not take the flexibility enhancement added in stage 3, but assumed EAB and Low Prio are alway set in the same way. Robert commented that two "Low Priority over-ride allowed" settings are needed for the full flexibility agreed in stage 3, i.e. one for Low Priority and one for EAB.

Based on the above and further discussion which took place during CT1#78 two new operator’s configurations were seen needed and added by CT1 (CT6 too); for overriding the NAS signalling low priority indication and for overriding extended access barring (EAB).

In short, at stage 1 level there is no service requirement to bind the NAS signalling low priority and EAB features. Per stage 2 the use of the NAS signalling low priority indication and EAB are bundled together at least in Rel-10 and Rel-11. However, there is a mandate to build them independently at protocol level from Rel-10 which is already reflected in the specifications. The overriding of the NAS signalling low priority and EAB configuration settings follows the protocol specification, and therefore are specified independently as per the agreement reached last meeting.

2.2 UE configuration and dual-priority functionality
At CT1#78 and CT6#64 two new operator’s configurations were added to the NAS configuration MO and the USIM (see 3GPP TS 24.368 [15], 3GPP TS 31.102 [16]); for overriding the NAS signalling low priority indication and for overriding extended access barring (EAB).

However, the handling of extended access barring for the UE when the overriding EAB configuration is available is not described by CT1 yet.

Four different settings can be configured by the operator in the UE (by means of the NAS configuration MO or the USIM) as follow:

· NAS signalling priority; 
· extended access barring; 
· override NAS signalling low prioríty; and
· overrride extended access barring.

The use of four configuration setting leads to sixteen possible different configuration (see table 1 below). These combinations can result in very curious cases of UE behaviour depending on what the understanding is for the override EAB configuration.

	
	NAS signalling priority
	EAB
	Override                   NAS signalling priority
	Override EAB

	(1)
	1
	1
	1
	0

	(2)
	1
	1
	1
	1

	(3)
	1
	0
	1
	0

	(4)
	1
	1
	0
	1

	(5)
	1
	0
	0
	0

	(6)
	1
	0
	1
	0

	(7)
	0
	0
	1
	1

	(8)
	0
	1
	1
	1


Table 1: Some potential setting configurations of the UE.

A
“Override EAB” means that the EAB check can be skipped always since EAB and NAS signalling low priority are independent of each other
As per previous decision it should be it is up to operator’s configuration the correct setting of EAB and low priority including overriding. Hence, combination of settings which make no sense should not be configured by the operator since as per other settings in the UE this would result in odd UE behaviour, e.g., (7) to set (i.e., “1”) Override EAB and/or Override NAS signalling low priority when the other setting are not set (i.e., “0”).

When all four configurations but “override EAB” are present (1) then, this configuration (than not behaviour) matches the SA2 guidance (C1-121931/S2-121911 [6]) since in their view there was not overriden EAB setting, i.e., NAS signalling low priority setting and EAB setting are always set identical. But, in SA2’s understanding when the RRC request is determined to be with low access priority (“delay tolerant”) then also EAB applies since the UE is configured for EAB. If the RRC request is determined to be other than low access priority, then any EAB access restrictions do not apply for that request. Hence, a UE will not apply EAB check if the RRC request is not for low access priority (can overridde the device setting by itself). However, this would not be the case with this understanding and even current specification text (see 3GPP TS 24.008 [8] and 24.301 [9]) as EAB is independent of NAS signalling priority configuration. That is to say, the UE will always apply EAB in (1).
The problem is that SA2 does not consider that the UE can be configured for NAS signalling low priority and not for EAB, e.g., (3). In (3) the UE will not apply EAB in any case (neither for low access priority nor for default/normal priority for accessing the network) but this UE could still be considered dual-priority UE.

(2) would result in the same behaviour as (3) since though the UE is configured for EAB, it is also configured to override EAB.

(4) and (5) seems to be the same behaviour while (6) would be a NAS signalling priority configured UE which applications can send service request by using default priority for accessing the network, but EAB check never applies.
The handling that derives the RRC establishment cause applies similarly to EAB. I.e. when the RRC request is determined to be with low access priority then also EAB applies if the UE is configured for EAB. If the RRC request is determined to be other than low access priority then any EAB access restrictions don’t apply for that request. Hence, a UE will not apply EAB access restriction if the RRC request is for normal access priority (can overridden the device setting).

In short, with the A understanding there is no UE configuration which can fulfil SA2 indication in C1-121931/S2-121911 [6].
B
“Override EAB” means that the EAB check can be skipped only if the UE is configured for NAS signalling, “override NAS signalling priority”, and the request is for default priority access

This understanding would match the SA2 guidance (C1-121931/S2-121911 [6]). Hence, a UE configured to override NAS signalling priority will not apply EAB check if the RRC request is not for low access priority.

However, the undertanding actually breaks Rel-10 defined protocol behaviour and with SA1’s opinion (C1-120043 [13]) since EAB and NAS signalling priority would not be fully independent of each other (“Override EAB” behaviour would be linked to NAS signalling priority configuration , “override NAS signalling priority” and the RRC establishment cause). 

Additionally, the configuration “override EAB” might not be needed at all, since “override NAS signalling priority” could be sufficient in order to know for the UE whether to apply EAB check or not (As per C1-121931/S2-121911 [6]).

Finally, though CT1 could take SA2’s understanding into account, it should still be up to operator’s configuration the correct setting of EAB and NAS signalling priority including overriding. Hence, settings which make no sense should not be configured by the operator since as per other settings in the UE this would result in odd UE behaviour. This would anyhow leave up to the UE implementation to decide when a UE configuration combination is correct or not (e.g., (7) and (8) would be an incorrect configuration of the UE).

3 Conclusion

Both CT1 and CT6 added two new operator configurations for the UE; for overriding the NAS signalling low priority indication and for overriding extended access barring (EAB).

The paper shows that the current protocol design allows using the UE configurations for EAB and NAS signalling priority independently. Additionally, there is a separate indication from NAS to lower layers (AS) of whether an RRC connection establishment is subject to EAB check. There is one indication for low access priority and one for EAB.

SA1 indicated by LS that there is no service requirement to bind the two configuration parameters. However, stage 2 contains a restriction about the UE configuration indicating that if it is configured for NAS signalling priority, the UE is then also configured for EAB, and vice versa. SA2 has further indicating their understanding that a UE configured to override NAS signalling priority will not apply EAB check if the RRC request is not for low access priority.
The key point is the understanding of the meaning (conditions) of the “override EAB” configuration, and this depends on whether the full independece at protocol leave between EAB and NAS signalling priority should be maintained or not for the case of the dual-priority functionality.

If SA2’s understanding has to be applied by CT1 (see C1-121931/S2-121911 [6]), then the independece between the EAB and NAS signalling priority configuration would be broken at protocol level but only for dual-priority functionality. It can also be questioned of whether the “override EAB” configuration is actually needed. One single overriding parameter seems sufficient. In addition to this, less number of configuration parameters can make the configuration of the UE simpler for operators as well as clearer for the UE implementation to know which behaviour to apply when the dual-priority configuration is set.

Since CT1 already agreed on two overriding parameters and this is part of the specifications another approach is possible. Also, note that odd UE configurations can always take place (incorrect combination of settings) and this would anyhow leave up to the UE implementation to decide when a UE configuration combination is correct or not, then a UE configured for EAB and “override EAB” could be left up to implementation to decide which request could override EAB or not when the NAS requests lower layers to establish an RRC connection. This could be captured by a text in the specifications.
Finally, when CT1 decides how to progress on overriding EAB, it is might be needed to send an LS to appropriate working groups to inform about the decision. The submitted Huawei change requests in C1-122826 and C1-122827 can be used in order to reflect the CT1 agreement.
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