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1	Introduction
This paper addresses the below objective in the WID
•	RAN enhancements based on new QoS related parameters if any, e.g., survival time, burst spread, decided in SA2. [RAN2, RAN3]
This paper provides our elaborated views on proposals that require online discussion/confirmation from the long email discussion summary [1]. 
[bookmark: _Ref178064866]2	Discussion
Radio resources for PDCP duplication:
	Proposal 1-1 (10/18): To provide radio resources on the legs used for PDCP duplication and to guarantee CG resources are not used outside of Survival Time, RAN2 to discuss whether a CG can be considered deactivated outside of Survival Time and activated in Survival Time. Other variants FFS. 
Proposal 1C (11/18): RAN2 to discuss whether CG type-2 and DG based solutions can be used as a supplement to provide radio resources on the legs used for PDCP duplication in Survival Time.


The radio resources for PDCP duplication during the survival time must be provided to the UE. The challenges are that when the survival time is not entered, the UE shall not use these radio resources. Otherwise, the network cannot “re-use” these radio resource for other UEs, and it defeats the purpose of utilizing survival time to opportunistically allocate radio resources only when in survival time mode. 
There are three types of UL grants:
1. For CG type 2, the configuration (e.g., periodicity) is performed by RRC signalling, but the radio resources are allocated by the CG activation DCI. The network always has the choice to first RRC configure and then activate the CG type-2 by DCI at the same time as sending the retransmission grant that triggers PDCP duplication for survival time. In other words, the radio resources are not allocated outside of the survival time. RAN2 can further discuss the need for spec enhancements in the light of this network implementation, but it is not clear in our view.
2. For DG, the network can choose to transmit only when the UE is in the survival time. Similar to the network implementation of CG type 2, the radio resources are not allocated outside the survival time.
3. For CG type 1, “suspend/(re-)initialize” CG resources are supported when, e.g., SCell is deactivated/activated. One can argue a similar procedure, e.g., the CG type 1 resource is suspended if survival time is not entered, and the CG type-1 resource is re-initialized if survival time is entered. Since this CG type 1 is dedicated for an RLC entity for PDCP duplication, it is simpler to associate the suspension/initialization of CG with the activation/de-activation of the RLC entity. This can further avoid an explicit definition of when the survival time is exited. However, 
a. this introduces yet another variant of the CG, but the usefulness is questionable. The CG type-1 is activated by RRC, while the CG type-2 is dynamically activated by DCI. The discussion here is related to quickly and dynamically activate survival time, which falls more into domain of CG type-2.
b. it is not clear that there is a UE/gNB implementation that relies only on the CG type-1. In other words, using the implementation based on CG type-2 is sufficient.
[bookmark: _Toc92793328]Up-to gNB implementation to allocate radio resources by CG type-2 and DG for PDCP duplication legs in survival time. 
[bookmark: _Toc92793329]CG type 1 (activated by RRC) is not supported for re-tx grant (DCI) triggered PDCP duplication for survival time. 



RLC entities to activate:
	Proposal 4: RAN2 to discuss whether the number of associated RLC entities that can be activated upon entry into Survival Time can be supported by one or either one of two variants. The second variant may be optionally configured. 
1) (11/17) Following entry to Survival Time, PDCP duplication is activated for all associated RLC entities that are configured for a DRB. The RLC entities are identified using the Rel-15/16 options for RRC configuration of associated RLC entities.
2) (8/17) Following entry to Survival Time, PDCP duplication is activated for a separately configured set of associated RLC entities that are configured for a DRB. The RLC entities are identified using a new RRC configuration option which can be optionally present. The separate set is used in Survival Time only.


The below two options have been discussed:
· Option 1: all configured RLC entities for PDCP duplication are activated.
· Option 2: RRC configures activation/deactivation status of secondary RLC entities in the survival time state. The essence is to mirror what can be achieved in the duplication RLC activation/de-activation MAC CE. This MAC CE is encoded in the RRC and implicitly triggered by the retransmission DCI. 
For option 1, the network can RRC reconfigure (add or release) different RLC entities (with de-activated state) when the UE is not in the survival time mode. Option 2 could be useful to de-activate some secondary RLC entities for PDCP duplication due to UL transmission power limitation. But UL transmission power limitation has never been considered an issue in PDCP duplication or in the IIoT WI. Also, the subset of RLC entities to activate has to be RRC-configured, which is not flexible for network implementation. 
[bookmark: _Toc92793330]Upon entry to survival time, PDCP duplication is activated for all RLC entities configured for PDCP duplication. 

Radio bearers to activate:
	Proposal 7 (15/17): The index of LCHs in the MAC PDU that a retransmission grant relates to is used to identify triggering of Survival Time state of a DRB. The MAC layer can receive information from upper layers as to which LCIDs are associated with Survival Time.
Proposal 10 (14/17): Following a HARQ-NACK, 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.


The UE may receive many retransmission grants and have multiple radio bearers. Thus, there is a need to identify that one retransmission grant out from many is used to trigger PDCP duplication and indicate which PDCP DRB to use. Typically, the retransmission grant contains the HARQ process ID. If the HARQ buffer of that HARQ process ID contains the index of the LCHs that is associated with the DRB of survival time mode, this can serve as an indication that the PDCP duplication must be activated. This is straightforward, because it links to the actual cause of the need of the PDCP duplication. Two further options are discussed in the email discussions: the index of CG and the HARQ process IDs. Both works, but they rely on an implicit link or some further RRC configurations. 
[bookmark: _Toc92793331]The index of LCHs in the MAC PDU that a retransmission grant relates to is used to identify triggering of Survival Time state of a DRB. 

Number of HARQ NACKs:
	Proposal 12 (15/17): When PDCP duplication is already activated in dual connectivity, in order to minimize dependencies between MAC entities in a configuration with N=1 the UE enters Survival Time upon reception of one HARQ NACK at either MCG or SCG. 
Proposal 12A (12/17): Within a MAC entity, the determination of HARQ-NACKs does not incur interaction between different CCs. When PDCP duplication is already activated in CA duplication for a configuration with N=1, the UE enters Survival Time upon reception of one HARQ NACK at any CC.
Proposal 13 (9/17): For a DC split-bearer in a configuration with N=1 when PDCP duplication is not yet activated, the UE enters Survival Time state upon reception of one HARQ NACK at either MCG or SCG. 


The number of HARQ NACK is counted per LCH, and N=1 is sufficient. To support N>1, there is a problem that a PDCCH carrying retransmission grant might be lost and the counting at the gNB and the UE would mismatch. To support N>1, it leads to further discussions, e.g., when PDCP duplication is activated, in dual connectivity with two MAC entities, see details in the email discussion [1]. One motivation to support N>1 is to consider the survival time requirement of 2 milliseconds in which there might be sufficient to allow one HARQ round trip time for HARQ retransmission before entering the survival time. On the other hand, the network can configure a UL transmission repetition (which is a form of blind HARQ retransmission). Given the complexity of N>1 and the alternative of using repetition, only N=1 is considered. 
[bookmark: _Toc92793332]Survival time mode is activated if only one HARQ-NACK is received for any associated RLC entity.

3. Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Up-to gNB implementation to allocate radio resources by CG type-2 and DG for PDCP duplication legs in survival time.
Proposal 2	CG type 1 (activated by RRC) is not supported for re-tx grant (DCI) triggered PDCP duplication for survival time.
Proposal 3	Upon entry to survival time, PDCP duplication is activated for all RLC entities configured for PDCP duplication.
Proposal 4	The index of LCHs in the MAC PDU that a retransmission grant relates to is used to identify triggering of Survival Time state of a DRB.
Proposal 5	Survival time mode is activated if only one HARQ-NACK is received for any associated RLC entity.
[bookmark: _In-sequence_SDU_delivery]
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5. Annex – Previous agreements
RAN2#112 

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
RAN2#113

Agreements
-	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
-	RAN2 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

RAN2#114
Agreement:
1. RAN2 does not consider the Burst Spread parameter in RAN
2. The Burst End Time parameter in RAN is out of scope for Rel-17 IIoT WI.
3. 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 
4. When Survival Time information is provided in TSC AI, RAN action (gNB and/or UE) can utilize it to improve the associated link reliability so that the survival time requirement is met
5. Study fast mechanisms for survival time handling and the need

Agreements:
1	RAN2 takes the performance requirements of the top 3 rows of Table 5.2-1 from TS 22.104 (transfer interval = survival time = 0.5/1/2ms)
2	Survival Time triggered proactively based on Sequence Number is deprioritized
3	UE-based reactive solution based on RLC-NACK is not pursued
4	RAN2 will work/study UE-based reactive solutions to address survival time on top of gNB implementation.   RAN2 assumes that gNB implementation solutions on their own are not sufficient.  


RAN2#115
Agreement:
1. RAN2 does not assume that physical HARQ-NACK messages are always available, i.e. RAN2 will not mandate explicit HARQ-NACK feedback
2. Given the application message size range under study, RAN2 will not optimize the ST design based on case of segmentation of message into multiple TBs. (This does not preclude the use of RLC segmentation; instead, it rules out optimizations for the case with RLC segmentation) 
3. Following entry into the Survival Time state, PDCP duplication for ST configuration is activated.  The gNB pre-configures which RLC entities can be activated for duplication when entering ST state.  FFS the number of supported RLC entities.
4. RAN2 will at least continue working and discussing the HARQ NACK solution.  Details are FFS.  

RAN2#116
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
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