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1. Introduction
In the RAN#62 meeting, a new WI was approved and an objective is "wait timers for CS and PS domain" [1]. In this paper, we present further detailed considerations on Wait time enhancements.
2. Discussion
2.1. Wait time Enhancement
Currently the Wait time in the RRC CONNECTION REJECT message is common for both PS domain and CS domain. If the UE is first rejected due to a PS access request, the corresponding Wait time will also prevent UE triggering a CS call request as well. In case of network congestion scenarios, the network may want to restrict the UE accessing the PS domain and at the same time allow UE accessing the CS domain.
One potential solution is to introduce different Wait time timers per CN domain, so the network can delay the PS requests from the UE by configuring a PS domain Wait time timer without impacting CS calls.
The enhancement of "Per CN Domain Wait time" could be applied to the RRC CONNECTION REJECT message and RRC CONNECTION RELEASE message. In addition, there is also a need to extend the value range of "Per CN Domain Wait time", e.g. from 15s to 1800s. It is also noted that a reasonable granularity should be considered for less signaling overhead.
Proposal 1: It is proposed to introduce "Per CN domain Wait time" in the RRC CONNECTION REJECT message and RRC CONNECTION RELEASE message.
Proposal 2: It is proposed to extend the value range of the "Per CN domain Wait time".
2.2. Analysis
Upon the introduction of the Per CN domain Wait time, it may introduce potential impacts on paging response, cell reselection and the configuration of the legacy Wait time.
In this section, we present our analysis on the impacts.
2.2.1. Impact on Paging Response 
As stated in [2], it is beneficial to consider the handling of paging requests for the UE with the Per CN domain Wait time timer running. According to current specification description in TS 25.331, the UE will not respond to the received paging request from the network when the Wait time timer is running. This UE behavior does not have significant impacts as the maximum value of the existing Wait time is 15s, and it is in the acceptable time range for the network.
If the extended value of the "Per CN Domain Wait time" is too big, e.g. 1800s, there may be negative impacts on the network. For example, if PS domain Wait time is set as 1000s, before the PS Wait time timer expires, the UE will not send response to any PS paging from the network, and it may be misunderstood by the network as power-off or out of the control of this CN. Later, the network may initiate a detach procedure of the UE and release the related radio access bearer, and thus user experience is impacted.
In our opinion, one possible solution is to define different UE behaviors based on a threshold, e.g. if the Per CN domain Wait time is configured greater than the threshold, the UE should be permitted to initiate paging response, and if the Per CN domain Wait time timer is configured less than or equal to the threshold, the response behavior of the UE is forbidden (following the legacy UE behavior). The threshold could be decided and configured by the network, or set with a constant in the UE side.
Proposal 3a: It is proposed that the UE is permitted to initiate the paging response if the Per CN domain Wait time is configured greater than a threshold.
Proposal 3b: It is proposed that the UE shall not initiate the paging response if the Per CN domain Wait time is configured less than or equal to a threshold.

2.2.2. Impact on Cell Reselection
Currently, when the UE receives the legacy Wait time together with the IE "Redirection info", it will initiate cell reselection to the designated UTRA carrier or the indicated RAT and disable cell reselection to the original UTRA carrier or RAT until the Wait time has elapsed.

Regarding this UE behaviour, we think it should also be applied for Per CN Domain Wait time because the network may not want the UE to retry access in the original UTRA carrier or RAT for a period of time.
2.2.3. Impact on the configuration of legacy Wait time
Currently in TS 25.331, the legacy Wait time is used for both CS and PS access request, and it is mandatory. Upon the introduction of the Per CN domain Wait time, the UE could be configured a Wait time related to either of domains or both domains. In our opinion, if the Per CN domain Wait time is configured, the UE should consider this type of Wait time and the legacy Wait time could be ignored or set to zero, otherwise UE behaviours may be complicated.

For example, if the network configures CS domain Wait time as 15s and PS domain Wait time as 150s, the UE will use both of them, or if the network configures PS domain Wait time as 150s and CS domain Wait time is not configured, the UE will use it and consider CS domain as not barred.
It is then proposed to set the legacy Wait time to zero if the Per CN domain Wait time is configured.
Proposal 4: It is proposed that the legacy Wait time should be set to zero if the Per CN domain Wait time is configured.

3. Conclusion

In this paper, we provide analysis on enhancements on Wait time mechanism and it is proposed:

Proposal 1: It is proposed to introduce "Per CN domain Wait time" in the RRC CONNECTION REJECT message and RRC CONNECTION RELEASE message.
Proposal 2: It is proposed to extend the value range of the "Per CN domain Wait time".

Proposal 3a: It is proposed that the UE is permitted to initiate the paging response if the Per CN domain Wait time is configured greater than a threshold.

Proposal 3b: It is proposed that the UE shall not initiate the paging response if the Per CN domain Wait time is configured less than or equal to a threshold.

Proposal 4: It is proposed that the legacy Wait time should be set to zero if the Per CN domain Wait time is configured.
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