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1	Introduction
According to the guidance in the Agenda of RAN2 #116e-bis, the contributions for this agenda item should only aim to address the issues that are not covered by the email discussion:
	8.5.4	RAN enhancements based on new QoS
Contributions should aim to bring new issues not covered in email discussions already and should be clearly separated in the document from issues covered in the email discussion.
Including email discussion [Post116-e][513][IIoT] QoS survival time (Apple)
RAN enhancements based on new QoS related parameters taken into account SA2 progress 




We feel the email discussion summary [1] is quite comprehensive and has covered most of the remaining issues on the table. However, we have noted that there are two issues still remaining unclear and not extensively addressed in the email discussion, namely:
1. Potentially unnecessary retransmission – since RAN2 has agreed to use retransmission grant as the survival time state trigger, it is not clear whether the UE should always perform retransmission of a failed message accordingly even if it is not actually needed.
2. Support of survival time in unlicensed – There is an FFS in the agreement of RAN2 #116e.
This contribution aims to provide our views on these open issues.
2	Discussions
2.1	Potentially Unnecessary Retransmission
RAN2 has agreed that retransmission grant should be used as a trigger for survival time state. However, according to the existing specification, the UE would need to perform retransmission in response to the retransmission grant as long as the HARQ process indicated by this grant is not empty. This issue has been discussed during RAN2 #116e as recorded in the Chairman’s Notes below:
	-	Ericsson If we do retransmission it requires retransmissions for the failed message, but what should matter is the next one.  Lenovo points out that there is a way to address this and we can do it later.  QC it is a valid concern but this is something we have to live with.  CATT doesn’t see this as a major issue and there is a proposal from Nokia with an RRC parameter on how to interpret HARQ-NACK




We agree this is a valid issue, especially if we take a look at the requirements listed in the top 3 rows of Table 5.2-1 from TS 22.104 that RAN2 has agreed to focus on:
[image: ]
Clearly, the maximum end-to-end latency is smaller than the transfer interval (which are 0.5ms, 1ms, or 2ms) in these use cases. This basically means that a packet would become expired even before the next packet arrives. In other words, if a packet fails to be delivered within its delay budget, the gNB may not need to recover this failed packet at all, and therefore PUSCH retransmission may not be needed.
Observation: The gNB may not require the UE to perform PUSCH retransmission for data from DRB with stringent survival time requirement.
Since we have now agreed that retransmission grant is utilized as the survival time state trigger, we can anticipate the following two actions will be taken by a UE when it receives a retransmission grant relating to a DRB with survival time requirement:
(1) Trigger Survival Time State for the DRB
(2) Perform PUSCH retransmission of the previously failed packet in accordance to the retransmission grant.
Based on the previous observation, it is questionable whether the UE should still perform the corresponding PUSCH retransmission (i.e. Action (2)), because such retransmission may not be useful anymore. The gNB may merely issue this retransmission grant for the sake of triggering survival time state, in order to boost the reliability of the next packet. In this case, the gNB may not be interested in the retransmission per se, because the content of the retransmitted PUSCH as it already exceeded its packet delay budget. That is, while the retransmission grant is employed as the trigger for survival time state, as a result it also triggers a PUSCH retransmission that simply creates unnecessary load and interference to other UEs served on the same time-frequency resources on neighbouring cells. 
Thus, RAN2 may define a new configurable UE behaviour such that PUSCH retransmission should be ignored/skipped upon reception of a retransmission grant, where the retransmission grant is merely used by the gNB for the purpose of survival time state triggering. 
Proposal 1: The UE may be configured to ignore/skip PUSCH retransmission for a retransmission grant, where the retransmission grant is used for survival time state triggering only.

2.2	Support of Survival Time in Unlicensed Operation
Another issue that has been discussed in RAN2 #116e is how survival time can be supported in unlicensed band. This question was raised because retransmission grant is not always available at the UE side (due to e.g. potential LBT failure). Consequently, we have an FFS in the agreements regarding how the baseline mechanism can work in unlicensed band:
Agreements:
1. A RRC parameter is configured for a DRB with Survival Time support
2. MAC entity shall handle the determination of triggering survival state based on HARQ-NACK 
3. For the DRB configured with Survival Time support, the network can control the duplication state for the DRB via legacy activation/deactivation MAC CE. No specification change is foreseen.
4. For the issue that there may be packets already sent to RLC before the pre-configured PDCP duplication configuration is activated, following entry into the Survival Time state, it is up to gNB/UE implementation to handle and no need to specify extra behaviour
5. RAN2 not to consider the interaction between Survival Time solution and handover procedure in Rel-17
6. No specification enhancement will be pursued for CG activation command as Survival Time state trigger
7. The baseline mechanism for Survival Time support is “CG resources will be used for service with Survival Time requirements, such that the mapping relation between the service and the retransmission grant is commonly known to both gNB and UE, and CG retransmission scheduling (addressed by CS-RNTI) can be used for Survival Time state triggering”.  
a) FFS how UE identifies the corresponding DRB that should enter Survival Time state and other details (i.e. resource allocation)
b) FFS on unlicensed band
8. Deprioritize autonomous activation of PDCP duplication based on inputs other than retransmission grant

From our point of view, there could be four potential directions:
(1) Assuming survival time mechanism will not be deployed in unlicensed band.  
(2) Re-use retransmission grant as the survival time state trigger.
(3) The UE boosts reliability for the subsequent packet if CG retransmission timer associated to the HARQ process for the previous packet is expired and no DFI has been received.
(4) Leave it to gNB implementation, e.g. the gNB allocates very robust radio resource for this DRB and every packet is transmitted in a very reliable manner.
For (1), due to potential LBT failure, indeed it sounds risky to deploy survival time mechanism in unlicensed band. However, we must note that we already have a lot of restrictions about deployment in order to support the mechanism based on retransmission grant, such as parameterization of TDD patterns, subcarrier spacing, and PDCCH configurations that are needed to enable timely HARQ NACK. Therefore, if we further impose restrictions about where such feature can be used, basically it is awkward for network/device vendors as well as verticals to even consider this feature in practice. Thus, we think the assumption in (1) would be inappropriate.
For (2), it is always desirable to have a common mechanism between licensed band and unlicensed band operations. Unfortunately, as discussed before, the problem is that we may not always have a retransmission grant available in unlicensed band, due to LBT failure. Therefore, we cannot guarantee this would work.
For (3), we noted that conceptually the UE may presume HARQ NACK if the CG retransmission timer (CGRT) for a HARQ process is expired and no DFI is received from the gNB (and therefore autonomous retransmission is triggered in this case). Hence, expiration of a CGRT is equivalent to reception of a HARQ NACK, and in this case the UE may enter the survival time state for the related DRB in accordance to the principle we have defined for licensed band. Nevertheless, the gNB may not have a correct understanding about the pending HARQ process and may not be aware of survival time state triggering at the UE side. This may lead to some misalignment between gNB and UE with such approach.
Finally, with (4) we can simply rely on gNB implementation in this case. For instance, the gNB simply maps the DRB to a very reliable radio resource always (e.g. a CG with very low MCS), and we can ensure every packet from this DRB is transmitted with very high reliability, regardless whether the previous packet is failed or not. This allows the network to guarantee the survival time is always protected. One may argue that it is less efficient, but anyhow we have agreed not to introduce specific solution for unlicensed case in RAN2 #114e:
· No specific enhancements in support of Survival Time in UCE will be studied in R17, but we should aim for solutions for Survival time that also work in UCE 

As the implementation-based solution will always work in spite of the lower efficiency, we believe this is sufficient for unlicensed operation at least in Rel-17.
Proposal 2: Support of survival time in unlicensed band is left to gNB implementation in Rel-17.
3	Conclusion
This paper discussed some open issues relating to survival time support that have not been covered in the email discussion [1]. We have made the following observation and proposals:
Observation: The gNB may not require the UE to perform PUSCH retransmission for data from DRB with stringent survival time requirement.
Proposal 1: The UE may be configured to ignore/skip PUSCH retransmission for a retransmission grant, where the retransmission grant is used for survival time state triggering only.
Proposal 2: Support of survival time in unlicensed band is left to gNB implementation in Rel-17.
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Table 5.2-1: Periodic deterministic communication service performance requirements
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