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Introduction
The new WID of NR Industrial Internet of Things (IoT) and URLLC support was approved in RAN#86 and revised in RAN#88e [1]. In which, the following objective is included:
	...
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, decided from SA2. [RAN2, RAN3] 


[bookmark: OLE_LINK7]In Rel-16, there were some discussion on the survival time parameter in RAN2#105bis. The following agreements have been made:
	· [bookmark: OLE_LINK3]RAN2 think that knowledge of survival time is beneficial to gNB. FFS whether there would be any impact to AS specifications to make use of this, and such discussions would have lower priority, as it is not explicitly a WI objective. There are also concerns that QoS framework may be impacted due to survival time being provided explicitly. 


[bookmark: OLE_LINK15]In RAN2#112 e-meeting, the following agreements on survival time have been achieved:
	· [bookmark: OLE_LINK39]Time period during which “message loss” can be tolerated is adopted as the preferred format for Survival time. FFS how this will be achieved and what message loss means in RAN2


[bookmark: OLE_LINK26]In RAN2#113 e-meeting, based on the contributions, the following agreements have been achieved:
	Assumptions:
· Communication service availability (CSA) is not needed on top of survival time.  Send a reply LS to SA2 to notify such confirmation 
· RAN2 confirms that specification enhancement for survival time support may only needed for uplink.  Downlink is addressed by implementation and no specification impacts.  
· Support for survival time in UCE is up to network configuration. 
· Continue discussing whether burst spread and burst ending time is beneficial from RAN2 perspective, but trigger the discussion after SA2 progress in February  
· Communication service reliability (CSR) is not needed on top of survival time
· Only periodic traffic is considered for survival time work in Rel-17
· AN2 assumes one application message is conveyed by one PDCP SDU, and may further consider the cases where one application message is conveyed by varying number of PDCP SDUs depending on the progress


[bookmark: OLE_LINK30]In the email discussion after RAN2#113bis e-meeting [2], the following three aspects of survival time have been discussed in details:
· Survival Time trigger
· Link reliability increase mechanisms
· Survival Time management
There are also some discussion about other QoS parameters, e.g., Burst spread / Burst End Time. Per our company’s view, we think neither of these two parameters are needed. Therefore, in this contribution, we will focus on the other remaining issues of survival time and give our proposals.
[bookmark: OLE_LINK44][bookmark: OLE_LINK14]Discussion
During the email discussion [2], it firstly discuss the trigger and link reliability enhancements purely based on gNB implementation. One of concerns for this scheme is that it can only work with CG Type2, not CG Type1. Furthermore, for CG Type2, some companies think that the delay in the activation of gNB needs to be avoided by some methods. For example, the activation of CG Type2 can contain information to activate PDCP duplication at the same time. In existing standards, it seems impossible to determine the order of these two indications (for indicating activation of CG Type2 and for indicating activation of PDCP duplication). Therefore, it is unknown whether the goal of activating PDCP duplication in advance can be achieved. Even if this method can achieve the purpose of activating PDCP duplication in advance, it also requires reaction time for the activation of CG resources. We think such reaction time is also a delay that cannot be ignored in the most stringent scenarios.

Considering the additional delay for activating/deactivating PDCP duplication in a gNB implementation-based scheme, more companies think it’s suitable to let UE autonomously activate PDCP duplication or autonomously adapt to L1/L2 configuration when Survival Time is triggered, especially under the most stringent scenario. 
However, when CG Type2 is configured, the issue mentioned above may also exist for the scheme of autonomously activating PDCP duplication in UE. 
One possible handling way may be, the gNB can use the activation timer or the method implemented by the gNB to trigger the DCI to indicate the activation of the CG. For example, the activation timer in gNB side starts when the packet is not received on the period in which the packet should be received. Before the timer expires, if the packet is received, the timer is reset. After the timer expires, DCI is triggered to indicate the activation of CG. Although there may be situations where packets are received after the timer expires, gNB can use existing mechanisms to deactivate uplink resources.
Proposal 1: RAN2 discusses the types of uplink resource configuration if autonomously activating PDCP duplication in UE is agreed, and the corresponding activation method if CG Type2 is configured.

Another controversial issue in the email discussion is that, besides the Tx-side timer, whether an additional Survival Time timer is needed after entering the survival time state. Some companies think such timer is needed but have different assumption on how to use it. Three possible usage alternatives have been mentioned:
· Alt1: To deactivate PDCP duplication and return to normal state upon the timer expires. 
· Alt2: To activate PDCP duplication upon the timer expires. 
· Alt3: To activate PDCP duplication during running of the timer and triggering some actions in UE, e.g., handover to other cell or report something to the network upon the timer expires.
In Alt1, we assume the value of the Survival Time timer is set to the value in TSCAI. After the Survival Time timer expires, UE indicates to deactivate PDCP duplication and returns to normal state. In Alt2, the value of the Survival Time timer is set to be less than the value in TSCAI. UE autonomously activate PDCP duplication after the timer expires and returns to the normal state after a packet is successfully sent. In Alt3, the value of the Survival Time timer is set to the value in TSCAI. During running of the timer, UE uses another threshold to control activation of PDCP duplication and the method of returning to normal state is the same as in the second case, e.g., when a packet is successfully sent. Moreover, in this Alt3, the expiration of this Survival Time timer would means all the packet transmissions equal to the value in TSCAI have failed (even PDCP duplication are already applied). Then UE can handover to other cell or report failure of Survival Time process.
It’s easy to find that Alt1 would have the assumption that PDCP duplication is triggering as soon as entering ST state. As mentioned in email discussion, in scenarios where the value of survival time is equal to or greater than 2 transmission intervals, such process may cause aggressive increasing of link reliability. That may be not so necessary. That’s also the main issue that Alt2 tends to solve. Moreover, Alt1 mainly tends to ensure PDCP duplication is applied for “enough” time. But it still cannot handle the possible case that all the packet transmissions equal to the value in TSCAI have failed (even PDCP duplication are already applied). But this can be handled in Alt3.
Compared from another way, Alt1 would apply PDCP duplication to as many packets as possible while Alt2/Alt3 only apply PDCP duplication to a few necessary packets just for avoiding continuous packets failure.
Proposal 2a: For the case of uplink transmission, besides Tx-side timer, it is suggested to introduce Survival Time timer.
Proposal 2b: To activate PDCP duplication during running of the timer and triggering some actions in UE, e.g., handover to other cell or report something to the network upon the timer expires.

Based on the Proposal 2a and 2b, the UE should also know the higher layer requirement of ST (e.g., the value in TSCAI). Based on the current agreements, the higher layer parameter ST can only be notified to gNB via TSCAI. Then we need to discuss how to notify this parameter to the UE. 
One option may be to use NAS-PDU in NAS signaling to directly transfer this ST information from core network to the UE. Another way may be to let gNB forward this parameter to the UE, e.g., via air interface signaling. It looks like the latter way may involve more parameter forwarding. In addition, considering this parameter is mainly used for enhancements on user plane data scheduling, we prefer the former option.
Proposal 3: It is suggested to introduce a parameter of survival time in NAS-PDU in NAS signaling.

[bookmark: OLE_LINK1]Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we make the following observations and proposals:
Proposal 1: RAN2 discusses the types of uplink resource configuration if autonomously activating PDCP duplication in UE is agreed, and the corresponding activation method if CG Type2 is configured.
[bookmark: _GoBack]Proposal 2a: For the case of uplink transmission, besides Tx-side timer, it is suggested to introduce Survival Time timer.
Proposal 2b: To activate PDCP duplication during running of the timer and triggering some actions in UE, e.g., handover to other cell or report something to the network upon the timer expires.
Proposal 3: It is suggested to introduce a parameter of survival time in NAS-PDU in NAS signaling.
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