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1	Introduction
This document aims to summarize all the papers that have been submitted to agenda item 8.5.4 of RAN2 #113e. Based on the proposals of the papers, the following issues have been identified for RAN2 to consider:
· Need of additional new QoS parameters other than survival time
· Scenarios that should be considered for survival time enhancement
· Traffic Patterns for survival time
· Methods of survival time state monitoring
· Methods of survival time violation avoidance
· UE knowledge of survival time requirement
· TSCAI from UE
2	Main Issues
2.1	Need of Additional New QoS Parameters
Previously SA2 has confirmed that Survival Time (ST) will be included as a new QoS parameter in the normative specifications to support requirements of TSC applications, which is optionally provided to RAN as a new TSCAI element. On top of survival time, some companies have proposed that RAN2 should also ask SA2 to provide some other information, including:
(1) Communication Service Availability (CSA) [4]
(2) Burst Ending Time (BET) [3][6]
(3) Burst Spread [5][18][19]
(4) Service Reliability [1][3] 
For (1), the papers including [1], [5], [8], [9], and [15] have explicitly expressed that CSA is not needed, while only [4] has promoted CSA. Based on this, RAN2 may confirm CSA does not have to be included in TSCAI. 
For (2), the papers including [1] and [5] have explicitly expressed that BET is not needed.
For (3), several companies think that burst spread is not yet clearly defined prefer to wait for further clarification from SA2 [4][6][8], or proactively ask SA2 for a more clear definition [1]. From rapporteur point of view, indeed SA2 is still working on burst spread, at this stage it is not necessary for RAN2 to interrupt their study, so for burst spread we should wait for SA2’s further instructions.
For (4), it was pointed out in [3] that service reliability is also needed on top of CSA if it is introduced. Some discussions in RAN2 may be needed to clarify.
Proposal 1a: RAN2 confirms communication service availability is not needed on top of survival time.
Proposal 1b: RAN2 further discusses whether Burst Ending Time should be added as a new QoS parameter.
Proposal 1c: RAN2 does not consider burst spread until SA2 provides further clarification.
Proposal 1d: RAN2 further discusses whether QoS relating to service reliability is needed.

2.2	Scenarios to be considered for Survival Time Enhancement
Survival time is a requirement applicable to both DL and UL. However, as pointed out by several companies including [1], [9], [10], [13], [15], and [19], for DL it can be fulfilled via gNB implementation, but some specification enhancement is needed for UL. Some other companies [3][17] think no specification enhancement is needed at all for either DL or UL because how to use survival time information is an implementation issue. Moreover, [6] proposes that RAN2 should confirm whether survival time (and burst spread) are also applicable to Unlicensed Controlled Environments (UCE). Clearly, a majority of companies think RAN2 should consider enhancement for uplink only, and whether UCE should be in the scope is questionable. Therefore we have the following proposals:
Proposal 2a: RAN2 confirms that specification enhancement for survival time support is only needed for uplink.
Proposal 2b: RAN2 may further discuss whether survival time should be considered in UCE.

2.3	Traffic Pattern for Survival Time
According to the LS from SA2, cyclic traffic for deterministic applications has been assumed for the work of survival time, which means only periodic traffics should be considered. Nevertheless, [6] would like to confirm if this is the common understanding in RAN2. As pointed by [2] and [3], it is indicated in the SA2 TR that survival time is conveyed together with TSCAI periodicity parameter, and hence it is quite clear RAN2 should only consider periodic traffics in Rel-17.
Proposal 3: RAN2 confirms that only periodic traffics for survival time will be considered.

2.4	Assumptions about Message Segmentation
It seems companies have different understanding about whether segmentation is possible in the higher layer. More specifically, how many PDCP SDUs does an application message comprise? The paper [15] has proposed that RAN2 should assume that one message corresponds to one SDU, and thus no segmentation is applied to the message at the higher layer. On the other hand, [3], [13], and [19] have assumed that a burst/message could be consisted of more than one SDUs, and the message is considered as lost when at least one of its segments is not successfully transmitted before the required delivery time. The assumption about segmentation may influence the methods that RAN2 should adopt to monitor survival time state and prevent consecutive error. Hence, it is suggested that RAN2 should discuss and reach a common view about whether higher layer segmentation should be considered.
Proposal 4: RAN2 should discuss and conclude whether higher-layer segmentation of an application message should be considered.

2.5	Monitoring of Survival Time State
To avoid consecutive transmission failure, the transmitter needs to identify when it should enter the survival time state and take appropriate measures (i.e. boosting the reliability of a packet), in order to prevent survival time violation. The criteria/conditions proposed for the transmitter to consider survival time state can be categorized and summarized as following:
· Proactive Methods
· PDCP PDU SN [9]:  Rather than monitoring whether a transmission failure has occurred, the transmitter proactively boost the reliability and/or increase transmit diversity of every N-th incoming burst (wherein the value of N is the maximum number of consecutive error that the application can tolerate) to ensure at least one message in every N messages can be successfully transmitted. So, the transmitter autonomously enters survival time state for every N-th message.

· Reactive Methods
· TX-side Timer [5][8][13][15][16]: Introduce a new survival timer at the transmitter side. If the message cannot be successfully transmitted before the timer expiration (e.g. the timer may be expired at the point BAT + 5G-AN PDB), the transmitter may enter survival time state and boost the reliability of subsequent messages. The timer could be associated to certain events such as HARQ/ARQ feedback.

· RX-side Timer + New Feedback [1]: Introduce a new survival timer at the receiver side. If the message cannot be successfully received before the timer expiration, the receiver should provide a fast feedback and trigger the transmitter to enter the survival time state.

· PDCP Discard Timer [19]: It is proposed to reuse PDCP discard timer. When the timer is expired and the PDCP SDU is discarded, it is deemed as transmission failure and the transmitter may enter the survival time state.

· HARQ ACK/NACK [2][12][13][14][15][18]: The transmitter may rely on HARQ feedback to determine if it should enter survival time state. For instance, if a NACK or a re-TX grant is received at MAC layer, the transmitter may enter the survival time state and boost the reliability of later messages. The HARQ ACK/NACK may be used as a trigger for the TX-side timer mentioned above.

· ARQ Feedback [5][15][18]: By utilizing the RLC-layer ARQ feedback such as status report, the transmitter may identify a gap between the latest successfully delivered message and the previous successfully delivered message, which implies some messages may have lost. Hence the transmitter may enter survival time state in such situations. The ARQ feedback may be used as a trigger for the TX-side timer mentioned above.

· Grant/PUSCH deprioritization [9]: When an uplink grant for a LCH with survival time requirement is deprioritized or if the associated PUSCH is cancelled due to intra/inter-UE prioritization, the UE enters survival time state to boost reliability of subsequent data.

· Expiration of cg-retransmission timer [9]: This is applicable to unlicensed band only. When the cg-retransmission timer is expired, the UE may deem it as NACK and enter survival time state.

· Ratio of packet loss in a message [13][19]: The transmitter may consider a message as lost and enter the survival time state when a certain ratio of packets within a message are not delivered successfully, e.g when any PDCP SDU in a burst is lost [19]. This assumes a message/burst may contain multiple packets.
From the rapporteur perspective, some of the methods listed above could be jointly applied or complement to each other. It is suggested that RAN2 should further discuss all these possibilities and try to narrow down the options and/or combinations of these options that RAN2 should consider for Rel-17.
[bookmark: _Hlk62172697]Proposal 5: RAN2 further discusses the options for survival time state monitoring and identify the viable solutions, which may include combinations of some of the listed options.

2.6	Methods of Avoiding Intolerable Consecutive Errors
Once the transmitter has entered the survival time state (e.g. based on one or more of the methods listed in Section 2.4), the transmitter may adapt the way to process the subsequent data packets (i.e. strive to transmit the upcoming packet with higher reliability or lower latency), in order to avoid consecutive failure that eventually leads to survival time violation. The possible ways to improve the transmission performance in survival time state that have been proposed are listed below:
(1) PDCP Duplication [1][2][5][6][7][13][14][15][16][18]
PDCP duplication is activated when the transmitter enters survival time state, in order to improve reliability and latency performance of subsequent data packets. In particular, for UL the UE could either activate duplication autonomously, or controlled by the network.

(2) Adaptive L2 configuration [1][2][6][9][10][16]
Layer-2 configurations such as LCH settings (e.g. priority and mapping restriction rules) could be changed when the transmitter enters survival time state. For instance, PDCP may switch between RLC entities with different LCH configurations to process a PDCP PDU [9]. 

(3) Adaptive L1 parameters [13][15][16][18]
Layer-1 parameters such as MCS, number of repetitions, and TX power could be changed when the transmitter enters survival time state. 

(4) Separate parameters set of CG/SPS configuration for data in survival time state (along with “dormant” LCP restriction) [12]
A separate set of parameters for a CG configuration could be applied during a HARQ retransmission interval. Alternatively, a “dormant” LCP restriction can be applied to enforce the UE to use a different CG configuration with more reliable parameters when in survival time state.

(5) New Intra-UE prioritization Rule [2]
A new intra-UE prioritization rule could be defined, such that grant/PUSCH conveying data with risk of survival time violation is always prioritized.

(6) Allowable transmission in measurement gaps [14]
A new rule that allows the UE to transmit data with survival time requirement even if the resource overlaps with the measurement gap.

(7) UE reporting of excessive consecutive data burst loss [19]
The UE reports the consecutive data burst loss when the number of consecutively lost data bursts exceeds a configured threshold, which allows the gNB to schedule more reliable uplink resources. 
To a certain extent, the rapporteur tends to think (2), (3), and (4) can be treated as one option, since changing L1 parameters (3) and/or changing CG configurations (4) could be realized via adaptive LCH mapping restriction (2). Moreover, the new intra-UE prioritization rule (5) may be implemented via changing LCH priority, which could thereby be covered by (2) as well. In the end they could be implemented via a common framework. Nonetheless, as we are in the early stage of discussion, they are kept separate to make sure the views are clearly expressed. It is suggested that RAN2 should further discuss which of these options are more appropriate and should be considered in Rel-17.
 Proposal 6: RAN2 further discusses the options for survival time violation avoidance and identify the viable solutions, which may include combinations of some of the listed options.

3	Other Issues
3.1	UE Knowledge of Survival Time Requirement
In [5], it is proposed that the UE should also obtain information relating to survival time requirement, so it is able to measure/count message loss. In light of this, a new NAS-PDU in NAS signalling is proposed, such that the gNB may notify the UE about survival time requirement.
Proposal 7: RAN2 may discuss if this is needed to notify the UE about the survival time requirement by e.g. NAS-PDU.

3.2	TSCAI from UE
In [11], it is proposed that the UE may provide TSCAI to the gNB, especially when the core network is not able to provide such information. However, from rapporteur point of view this is not in the WI scope, RAN2 should focus on potential RAN enhancement for new QoS parameters provided by the core (e.g. survival time). Nonetheless, we may discuss to confirm whether we should still consider it. 
Proposal 8: RAN2 may confirm if mechanisms for UE to provide TSCAI to gNB is beyond the scope of this WI.

4	Conclusion
Based on all the papers submitted to AI 8.5.4 in RAN2 #113e, we propose the following:
Proposal 1a: RAN2 confirms communication service availability is not needed on top of survival time.
Proposal 1b: RAN2 further discusses whether Burst Ending Time should be added as a new QoS parameter.
Proposal 1c: RAN2 does not consider burst spread until SA2 provides further clarification.
Proposal 1d: RAN2 further discusses whether QoS relating to service reliability is needed.
Proposal 2a: RAN2 confirms that specification enhancement for survival time support is only needed for uplink.
Proposal 2b: RAN2 may further discuss whether survival time should be considered in UCE.
Proposal 3: RAN2 confirms that only periodic traffics for survival time will be considered.
Proposal 4: RAN2 should discuss and conclude whether higher-layer segmentation of an application message should be considered.
Proposal 5: RAN2 further discusses the options for survival time state monitoring and identify the viable solutions, which may include combinations of some of the listed options.
Proposal 6: RAN2 further discusses the options for survival time violation avoidance and identify the viable solutions, which may include combinations of some of the listed options.
Proposal 7: RAN2 may discuss if this is needed to notify the UE about the survival time requirement by e.g. NAS-PDU.
Proposal 8: RAN2 may confirm if mechanisms for UE to provide TSCAI to gNB is beyond the scope of this WI.
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