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1. Introduction
In RAN2#72 meeting on SA WG2 / RAN WG2 / CT WG1 NIMTC Joint session, it was agreed as a working assumption that the Wait Timer will be handled in the NAS and companies were asked to draft CRs based upon this for the WGs. However, additional issues should be further studied before achieve a complete extended wait timer scheme, e.g. how to determine the value of extended wait time for CN overload control from RAN? How to inform UE the extended wait time information for CN overload control? And what is the behavior of UE? In this contribution, we further investigate how to extend wait timer scheme for CN overload control.
2. Discussion
To meet to the requirement of CN overload control from SA2, extended wait time information is requested to add in RRC rejection messages (i.e. RRCConnectionReject & RRCConnectionRelease)[1]. Since current RRCConnectionReject & RRCConnectionRelease scheme already can be used to reject UE connecting to core network when CN overload occurs, extended wait timer is only benefit for RAN to avoid unnecessary RA attempts and improve resource efficiency. CN does not care about the details of how to extend wait timer. If the extended wait timer is set too long, it will cause access delay of delay tolerant devices; if the extended wait timer is set too short, it will increase unnecessary RACH load.
Based on the discussions and conclusions in last meeting, to extend wait timer scheme to meet the requirements on CN overload control, the following issues should be further discussed:

· How to determine the value of the extended wait time for CN overload control? 
· How to inform UE the extended wait time information for CN overload control? And what is the behavior of UE? 
· What is the format of extended wait time information for CN overload control?

These issues will be analyzed in detail in remain part, and some related proposals are given.

2.1. Issue1：How to determine the value of the extended wait time for CN overload control?
When CN overload occurs, based on UE reported delay tolerant indicator, RAN can utilize extended wait timer scheme to inform relevant UE not to re-attempt to access network within indicated wait time period to avoid unnecessary RACH load. There are two kinds of alternatives to determine the value of extended wait timer, i.e. by RRC itself, or according to related wait time information received from CN node (e.g. MME, SGSN, OAM).
· Alt 1: RAN determines the value of wait time for CN overload control by RRC itself. When CN inform RAN of overload action for delay tolerant UE/traffic, then RAN decide the value of extended wait time of each incoming delay tolerant UEs/traffic and inform them of their extended wait time with RRCConnectionReject & RRCConnectionRelease message. 
· Alt 2: RAN determines the value of extended wait time for CN overload control according to related information from CN node (e.g. MME, SGSN, OAM). When CN overload occurs, CN node (e.g. MME, SGSN, OAM) determines a wait time value and indicate it to RAN with S1-AP/Iu signalling. RAN synthesize the wait time indications from different CN nodes to determine the value of wait time for incoming delay tolerant UEs/traffic and inform them.
Both alternatives have their pros and cons. Alt 1 requires no additional operation of CN, such as analyzing the reason of CN overload, determining the wait time value of S1/lu indication. In addition, it also simplify operation of RAN that RAN need not synthesize the wait time indications from different CN nodes. However, since RAN can not obtain any information about the nature of the congestion such as S-GW congestion, hardware failure, the value of extended wait time only can be determined by implement methods, such as statistic analysis, therefore, the extended wait time obtained through Alt 1 is not accurate.
When CN overload occurs, intuitively CN will have the most information about the nature of the overload. If core network can provide some helpful information (e.g. average wait time) for RAN to determine the value of extended wait time, Alt 2 may obtain comparatively more accurate extended wait time for delay tolerant UEs/traffic. However, whether CN could provide such helpful information (e.g. average wait time) need confirmation form SA2. 
Based on above analysis, Alt 1 has low complexity, but can not obtain accurate wait time. Alt 2 may get comparatively more accurate wait time comparing with Alt 1, while it will lead to more works for both CN and RAN.

We kindly ask RAN2 to discuss this issue and make a decision. If an accurate wait time is desirable for CN overload control of delay tolerant UEs/traffic, we propose to send LS to SA2 for confirmation that whether CN could provide helpful information (e.g. average wait time).
Proposal 1: RAN2 is kindly asked to discuss and decide whether CN is required to provide wait time information for overload control. If an accurate wait time is desirable for CN overload control of delay tolerant UE, it is proposed to send LS to SA2 for confirmation.
2.2. Issue2：How to inform UE the extended wait time information for CN overload control? And what is the behavior of UE?
In this section, two topics are discussed: how to carry the extended wait time information for CN overload control and whether need de-correlation of wait time.

· How to carry the extended wait time information for CN overload control
When CN overload occurs, there are two means to inform delay tolerant UEs/traffic of the extended wait time information:
· Carry the extended wait time information in RRCConnectionReject message
· Carry the extended wait time information in RRCConnectionRelease message
If using RRCConnectionRelease message to carry extended wait time information, a new IE need to be added in RRCConnectionRelease message.
If using RRCConnectionReject message to carry extended wait time information, two different methods can be adopted to indicate the extended wait time information:
· Add new IE to indicate extended wait time information for CN overload control;
· Reuse current waitTime IE to indicate extended wait time information for CN overload control (Note: there need another IE to indicate which kind of wait time information is carried in waitTime IE, for CN overload control or for RAN overload control).
When RRCConnectionReject message is adopted to carry the extended wait time information, reusing current waitTime IE may have less bits load, while one waitTime IE can not indicate wait time information for CN and RAN simultaneously.  Considering that RAN congestion and CN congestion may occur at the same time, to avoid the conflict, we prefer adding a new IE in RRC reject/release message to carry extended wait time information for CN overload control. Current waitTime IE is only used to carry wait time information for RAN overload control.
If new IE in RRCConnectionReject message is used to carry extended wait time information for CN overload control, when UE receive current waitTime IE, it still start T302 timer; when UE receive the new IE carrying extended wait time for CN overload control, UE submits it to NAS. NAS layer maintains the corresponding wait timer according to the extended wait time information. Before the wait timer in NAS expires, it is prohibited to trigger RRC connection attempt for delay tolerant UE/traffic.

· Whether need de-correlation of wait time
De-correlating extended wait time can balance access load to avoid recurring CN overload due to the re-attempting access of rejected UE and/or UE originating access at the same time. 
ENB can de-correlate extended wait time for different rejected/released UEs/traffic by implementation. If a fine granularity of wait time indication (such as one second) is used, de-correlation operation in UE can not obtain obvious gain (especially consider eNB may already implement the de-correlation operation). In addition, it will cause more conformance/verification test cost of UE, therefore we think UE do not need de-correlating function both in NAS and in AS. 
Proposal 2: Add new IE to carry wait time information.
Proposal 3: It’s up to eNB implementation to decide whether use de-correlating scheme and de-correlation operation is not considered in UE NAS and UE AS. And send LS to notify CT1.
2.3. Issue3：What is the format of extended wait time information for CN overload control?

At RAN2#71bis meeting, SA2 response about de-correlation period and granularity as follows [2]:

	SA2 have not discussed this before now, but, looking at the second diagram in S2-101456, some companies suggest that a de-correlation period of up to one hour would be ideal, and that at least 15 minutes seems necessary. 

As to granularity, the granularity should be sufficient to ensure that subsequent accesses are not synchronised with those of other rejected users. Again SA2 have not discussed this before now, but some companies suggest  that a sub one second granularity would seem ideal: perhaps this can be achieved by the RAN signalling the delay value in minutes, in conjunction with a specified requirement that the UE then randomly selects its access time within a one minute interval?
Note that SA2 are concerned by the amount of conformance/verification testing time that can result if the UE is instructed to randomly select a delay value from a one hour interval.


Considering time tolerant feature of delay tolerant UEs/traffic and the requirement for ideal de-correlation operation, the maximum wait time period of about one hour is acceptable. 
About the granularity of wait time, a fine granularity is benefit for the performance of de-correlating UE re-attempt. Considering acceptable signalling cost, we prefer the granularity of one second and using 12 bits integer IE to indicate the extended wait time. 
Proposal 4: Use 12 bits integer to indicate extended wait time with granularity of one second.
3. Proposal

In this contribution, how to extend wait timer scheme for CN overload control is discussed, and we propose:

Proposal 1: RAN2 is kindly asked to discuss and decide whether CN is required to provide wait time information for overload control. If an accurate wait time is desirable for CN overload control of delay tolerant UE, it is proposed to send LS to SA2 for confirmation.
Proposal 2: Add new IE to carry wait time information.

Proposal 3: It’s up to eNB implementation to decide whether use de-correlating scheme and de-correlation operation is not considered in UE NAS and UE AS. And send LS to notify CT1.
Proposal 4: Use 12 bits integer to indicate extended wait time with granularity of one second.
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