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[bookmark: _Ref503504522]Introduction
During RAN2#116-e, RAN2 made the following agreements related to Survival Time support:
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


In this contribution, we detail further our views on the remaining issues.
Discussion
Packets already sent to RLC
It seems to us companies may have different understanding on the following agreement:
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
 
As a reminder, during PDCP duplication introduction, the question of PDCP PDUs already delivered to lower layers was discussed, and the following was agreed and implemented in the specifications:
Agreements:
1. [bookmark: _Hlk92766079]Upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated.  
3. 	For packet duplication, when to submit PDCP PDUs to lower layers is up to UE implementation.  

It was confirmed that PDCP PDUs submission time is up to UE implementation, and that PDCP PDUs already submitted  are not duplicated. The legacy expectation was more that PDCP PDU would be submitted ASAP (especially for URLLC) and that no "backward duplication" is required. 
During previous discussions, some companies were expecting the UE to e.g. retain PDUs in PDCP till the deadline for building the TB, to avoid the situation where the packet already sent to RLC would not be duplicated. While this is a possible implementation (PDCP PDUs submission time is up to UE implementation), this has impact on UE architecture. Hence, we would like to confirm that above (legacy) agreements still hold.
[bookmark: _Ref92795803]Observation: Constraining PDCP PDUs submission time may have impact on UE architecture
[bookmark: _Ref92795902]Proposal 1: Confirm that upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated, and when to submit PDCP PDUs to lower layers is up to UE implementation 

Remaining issues from the email discussion [2]
As detailed in our previous contribution [1], in our view Survival Time requirements could already be handled by gNB implementation, relying on existing UE features, with better efficiency and less issues than the proposed solution. A smart gNB may e.g. consider alternating allocations on carriers rather than just relying on a backup carrier in case survival time is triggered.
Given this, we think we should strive for simplicity and avoid useless complexity. We consider this feature as an additional way to activate PDCP duplication via DCI (reusing the DCI used for HARQ-NACK scheduling a retransmission) instead of MAC CE.
Resource provisioning  
In the email discussion, it is considered whether "Option 1: Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering ST state".
In our view, CG Type 2 is already designed so that CG resources are activated/deactivated via DCI. Moreover, such activation/deactivation of resources by DCI is more in RAN1 realm. For instance, SPS activation was initially designed in LTE such that false detection rate would be low enough to avoid erroneous activation.
[bookmark: _Ref92795805]Observation: CG resources activation/deactivation by DCI is more in RAN1 scope, and is already covered by CG Type 2
[bookmark: _Ref92795907]Proposal 2: No new resource "activation/deactivation" mechanism is designed 
Number of associated RLC entities
In the email discussion, it is considered to add a new RRC configuration to preconfigure a separate set of associated RLC entities that would be used in survival state only, different from the set used in PDCP duplication while not in survival state.
We don't see any strong reason for that. Obviously, this adds complexity, and would raise further issues like race conditions between PDCP duplication activation/survival state entrance (what would be the RLC subset used then? etc).
[bookmark: _Ref92795808]Observation: There is no strong reason to define a separate subset of RLC entities
[bookmark: _Ref92795914]Proposal 3: No separate RLC entities set is defined for survival state 
Identification of DRBs that should enter ST
In response to "FFS how UE identifies the corresponding DRB that should enter Survival Time state", it is currently proposed that " entry to Survival Time state is triggered only for the DRBs (with a requirement for Survival Time) which are included in the MAC PDU associated with the grant used for transmission of the TB." 
However, the traffic periodicity may not perfectly match (and will not perfectly match in general) the CG periodicity. The TSN traffic periodicity is quite flexible, using fractional value configuration. This means that periodicities such as 60Hz (=16.6666ms) can be defined. Such granularity is not available in 3GPP. Hence, depending on latency requirement, a gNB can e.g. configure CG with 5ms periodicity to accommodate a 60Hz traffic.
In such case, most of such CG occasions would not include the 60Hz DRB. They may be skipped in some cases, but may also be used (skipping not configured, UCI, other LCH mapped on the CG, …). If transmission failure happens on such occasion, ST should be entered for the 60Hz DRB even if it was not included in the MAC PDU.
Hence, it seems to us more logical and robust to identify the DRBs based on the LCHs mapped on the CG for which a retransmission is requested.
[bookmark: _Ref92795815]Observation: Not all CG occasions may include SDU for a ST DRB when CG resource overprovisioning is used (e.g. to accommodate fractional periodicities)
[bookmark: _Ref92795918]Proposal 4: The DRBs that should enter ST are identified based on the mapping between LCH and CG to be retransmitted 

Additional ST triggers
In our view, HARQ-NACK counter N is not required. The feature should be kept simple. 
[bookmark: _Ref92795924]Proposal 5: Additional counter HARQ-NACK N is not considered  
It is also raised by companies that HARQ-NACK DCI may be missed. We think this is indeed possible/likely, especially in TDD scenario where e.g. beam blocage in UL direction may also be correlated with similar issue in DL direction.
However, as explained in our previous contribution [1], this whole problem could be avoided in the first place by alternating resource allocations on component carriers. Hence, we don't see the need to address it.
[bookmark: _Ref92795825]Observation: If missed HARQ-NACK is an issue, a preferred solution would be for gNB to alternate allocation on CCs.
[bookmark: _Ref92795931]Proposal 6: The missed HARQ-NACK issue does not need to be addressed 

Conclusion 
In this contribution, we make the following observations and proposals:
Observation: Constraining PDCP PDUs submission time may have impact on UE architecture
Proposal 1: Confirm that upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated, and when to submit PDCP PDUs to lower layers is up to UE implementation
Observation: CG resources activation/deactivation by DCI is more in RAN1 scope, and is already covered by CG Type 2
Proposal 2: No new resource "activation/deactivation" mechanism is designed
Observation: There is no strong reason to define a separate subset of RLC entities
Proposal 3: No separate RLC entities set is defined for survival state
Observation: Not all CG occasions may include SDU for a ST DRB when CG resource overprovisioning is used (e.g. to accommodate fractional periodicities)
Proposal 4: The DRBs that should enter ST are identified based on the mapping between LCH and CG to be retransmitted
Proposal 5: Additional counter HARQ-NACK N is not considered
Observation: If missed HARQ-NACK is an issue, a preferred solution would be for gNB to alternate allocation on CCs.
Proposal 6: The missed HARQ-NACK issue does not need to be addressed
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