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1   Introduction
At RAN2#112-e, initial discussion was held on Survival Time and its impact on RAN, motivated by the LS received from SA2 (S2-2007880), and in line with the following objective of the Rel-17 IIoT WI (from RP-201310):
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 

We ended up agreeing the following at RAN2#112-e:

Agreements 

=>
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

We were left with several issues requiring immediate discussion/resolution:

· Is knowing Survival Time (ST) enough to achieve the performance targets? (This is linked to the question asked by SA2 in S2-2007880, to which RAN2 were not able to provide an answer in our reply-LS R2-2010838.)

· What is the meaning of “message loss” (introduced by SA2) in RAN2, and whether it has any further impact on how we handle ST?

· How is ST implemented in the RAN?

In this submission we address each of the above topics (in a dedicated section), before proposing a way forward for RAN2. 
2   Achieving performance targets: is knowing Survival Time enough?
If we have two applications and know their individual ST, one open question (that SA2 had asked us) is whether any other parameters are needed to achieve performance targets as defined by SA1, so that e.g. different communications services availability is enabled for these two applications (if required).
In other words, SA2 asked RAN2 whether knowing ST is enough to ensure desired availability. In our view, and assuming that we are talking here about the communications service availability (and not some other higher-layer construct), it is determined by the reliability (e.g. PER) and the new parameter, ST. We therefore maintain that, on the issue of whether receiving survival time is sufficient for NG-RAN to address the performance targets laid out by SA1 in TS 22.104, the answer is “yes”, when considered together with other QoS parameters such as PER (already provided to RAN) which determine/impact the reliability.

3   Meaning and impact of “message loss” for RAN2
As a reminder, ST is defined in 3GPP TS 22.104 as “the time that an application consuming a communication service may continue without an anticipated message”, in other words a time period during which message loss is tolerated (i.e. without impact on service availability status). Based on the FFS in the RAN2#112-e agreement quoted above, we need to discuss what “message loss” means for RAN2. 
SA2 talk about tolerable losses. This is presumably at the application level. But what does it mean at the RAN level? Our position is as follows:
· Any inspection of application messages (e.g. to determine traffic type/indication of importance etc.) should be avoided.
· We should assume “one SDAP SDU = one message”, assuming 1) TSN protocol which requires very stringent reliability & latency requirements is in operation where higher layer retransmission (e.g. TCP retransmission) is not applicable, and 2) upper layer segmentation/fragmentation does not happen.

4   Implementation of Survival Time in the RAN
We need to further discuss RAN2 mechanisms to implement ST. Here’s an example design, fairly generic:

· Focus is on UL. (DL implementation is fully up to gNB. There is no standardization impact.)
· UE is configured with ST (in units of time, as agreed).
· Granularity is FFS (e.g. service flow, DRB, LCH, LCG).
· Start the timer e.g. for any new transmission configured with ST, or when ACK is received from gNB, or when service flow PDU is passed down to lower layers. (Details FFS.)
· Behaviour during the running time – could be with increased reliability (e.g. duplication, different MCS), or relaxed reliability

· Stop the timer when ACK is received.
The above captures both the option of relaxing the reliability requirement when the timer is running, and the opposite. Additionally, in above receiving ACK could be a trigger for both starting and stopping the timer. Receiving ACK from gNB could mean that the UE should start the timer for the next (i.e. new) transmission. But it could also mean that you can stop the timer for an ongoing transmission.
Our original thinking is that the use of the timer related to ST should be used to relax reliability, and receiving ACK should be used to start the timer. More specifically, we envisage the following behaviour:
· If UE receives ACK, UE should send the next data with relaxed reliability. So, receiving ACK starts the timer. (In this case, gNB should send ACK/NACK for every transmission.)
· If the timer is not running, UE should send the next data with enhanced reliability.

· If the timer is running, UE can send the data with relaxed reliability.

We would also be willing to consider the opposite case, i.e. if ST timer is not running, UE sends the data with enhanced reliability.
5   Proposed way forward for RAN2
Based on the brief analysis above, we propose the following with respect to the work that should be carried out by RAN2 on implementing Survival Time:

Proposal 1: RAN2 to confirm that receiving Survival Time is sufficient for NG-RAN to address the performance targets laid out by SA1 in TS 22.104, when considered together with parameters which determine/impact the reliability already provided to NG-RAN, such as PER.
Proposal 2: When determining message loss in NG-RAN, we will assume that:
A) Any inspection of application messages (e.g. to determine traffic type/indication of importance etc.) is avoided.
B) “One SDAP SDU = one message”, assuming 1) TSN protocol which requires very stringent reliability & latency requirements is in operation where higher layer retransmission (e.g. TCP retransmission) is not applicable, and 2) upper layer segmentation/fragmentation is not taken into account.
Proposal 3: RAN2 will introduce a mechanism to handle ST on the UL.

Proposal 4: The following behaviour is adopted by the UE configured with the ST:
A) If UE receives ACK, UE should send the next data with relaxed reliability. So, receiving ACK starts the timer. (In this case, gNB should send ACK/NACK for every transmission.)
B) If the timer is not running, UE should send the next data with enhanced reliability.

C) If the timer is running, UE can send the data with relaxed reliability.
Proposal 5: RAN2 to additionally consider the opposite case, i.e. when ST timer running, UE sends the data with enhanced reliability.
Proposal 6: RAN2 to discuss granularity of ST configuration (e.g. service flow, DRB, LCH, LCG).
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