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Introduction
This document collects input on Rel-17 IIoT QoS Survival Time and summarizes the results of the following email discussion prepared for RAN2#116bis-e. 
[bookmark: _Hlk81297789][Post116-e][513][IIoT] QoS Survival Time (Apple)
       Scope: Discuss open issues (i.e. remaining FFS) related to QoS.  
· Rapporteur should focus and take into account the proposals not treated from the POST 115-e email discussion, propose a way forward.  Companies can provide technical comments on why the proposal is not agreeable.   
       Intended outcome: agreeable proposals
       Deadline: Long

The email discussion is conducted in two phases:
· Phase 1: Collect companies’ comments by Dec 9, 12:00 UTC 
· Phase 2: Finalize input by Dec 16, 09:00 UTC

Participants
	Company
	Contact: Name (E-mail)

	Apple
	Ralf Rossbach (rrossbach@apple.com)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Overall Description
This discussion focusses on open items, questions, and topics that may be required as a prerequisite for further work. 
Based on the proposals in the summary report of the Post115e email discussion in [2] we have reached the following agreements in the RAN2#116e online session:
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

The Post115e email discussion in [2] had a number of other proposals where consensus could not be reached. Those proposals, listed below, may be considered open items. 
Proposal 2: Further discuss on how UE identifies the corresponding DRB that should enter Survival Time state. (11/19)
Proposal 3: RAN 2 to decide whether or not to use DG for DRB with Survival Time support in Rel-17. 
Proposal 5: RAN2 to further discuss and choose between 1) fixing N=1, 2) N can be larger than 1, for N HARQ-NACKs as Survival Time state trigger.
Proposal 7: Specify, if needed, interaction between lower layer (i.e. MAC layer) and PDCP layer for Survival Time state triggering.  (16/20)
Proposal 8: RAN2 to further discuss and choose between Option 1) Activate all configured legs, following entry into Survival Time state, and Option 2) Network indicates by RRC, e.g. a bitmap, the PDCP duplication state that the UE should apply upon entry of Survival Time state, the UE changes the duplication state accordingly.
Proposal 12: RAN2 further discuss “to specify” or “not to specify” on how to provide radio resources for the activated legs following entry into the Survival Time state.
Proposal 15: RAN2 further discuss “to specify” or “not to specify” on how to exit the Survival Time state.
Out of this list, the following topics are addressed further in this document: P2, P7 (implicitly, in terms of preparations), P8, P12.  In addition, a number of extra topics are handled. 
Then we also had a discussion phase 2 leading up to the TP in [3]:
Open issue 1:  Where to place the behaviour description following entry into Survival Time state, e.g. in the clause 5.10 “Activation/Deactivation of PDCP duplication” of TS 38.321, instead of clause 5.2 “Data transfer” of TS 38.323; or in both places?
Open issue 2:  Shall all MAC specifications related to Survival Time state to be collected in one clause dedicated to e.g. “Survival Time state operation” or to be placed in various clauses? 
[Summary] Decision on TP could be made after RAN2 further discusses on the related proposals.
Thus a goal of this email discussion, according to the guidance from the session chair, is to conclude on important remaining issues and to capture views and proposals, especially for the ones needed to make progress on a first TP. We can then try to see when/how to move forward in a subsequent step. 
Finally some open items and views based in the contributions submitted to RAN2#116e have been considered as well. 
There are many more open items, such as operation in unlicenced, the combination of a Tx-side timer and HARQ-NACK, the case for N>1 and how to capture it, use of DG, L1/L2 adpatation, etc. which unfortunately had to be kept FFS at this stage. 

Discussion – phase 1
Pre-allocation, activation and deactivation of resources in Survival Time
In section 3.3 of [2] and RAN2#116e (as well as in earlier discussions), RAN2 has taken a step to discuss how radio resources should be provided for the duplicated leg in Survival Time and how to ensure the resources are not used outside of Survival Time. Many companies indicated that RAN2 should specify how to provide radio resources while an almost equal number of companies thought that it can be up to network implementation. 
A number of solutions are proposed in the contributions in [20][13][5][10][18][19][25]. The solutions can be grouped into two larger groups where either a) there is an implicit or explicit understanding that the resources on the CC used for PDCP duplication cannot be used outside of Survival Time (which requires some form of specification) [20][13][5][10][18][19][25] or b) the provision of respective radio resources is left to network implementation [10]. 
In an afterthought of the email discussion in [2] and looking at the contributions, the rapporteur observes that we have multiple concrete solutions on the table for group a) while the analyses available for group b) is comparatively small, only one contribution [10] made a proposal in this area. A lower amount of analysis (group b) may bear the risk of issues found at a later stage, which is going to complicate the process. On the other hand, for network implementation there is also not much to discuss. 
On the issue whether resource pre-allocation, activation and deactivation are up to network implementation, RAN2 has already agreed that gNB implementation solutions on their own are not sufficient. 
The questions below try to take a closer look at the solutions on the table without precluding NW implementation. This may impact the type of interaction required between MAC and PDCP, the configuration by RRC, and it may also have an effect on RAN2’s decision which solution to adopt for the selection of legs (next section).
Note that entry into Survival Time is assumed to be triggered by a HARQ-HACK / retransmission grant in all cases. The selection of RLC entitie(s) that the UE should activate upon reception of a HARQ-NACK/retransmission grant is dealt with in the next section.
Quick summary of related contributions
In [20] it is proposed to adopt a RLC-dependent CG activation/deactivation to ensure immediate resource availability for Survival Time, as well as avoiding resource wastage. [5] follows a somewhat similar path where pre-configured CG resources are deactivated outside Survival Time and implicitly activated when entering Survival Time. The contribution in [19] proposes that dedicated CG resources can be configured for the duplication paths and their activation is conditional upon entering Survival Time state. Another option is that the UE is configured with two transmission configurations (robust and default) to enable PDCP duplication as a function of whether Survival Time expiration is imminent [25][13]. 
A UE could be pre-configured via RRC with CG resources and PDCP duplication resources in advance, however the resources are not reserved for a dedicated UE until the UE enters Survival Time. The HARQ retransmission grant will implicitly activate these pre-configured resource for a UE that enters Survival Time [18].
Another solution proposed in [5] is that the gNB configures and activates dedicated CG resources in the CCs associated with the secondary RLC entities. LCP restrictions are configured so that only each secondary LCH can use each CG configuration in the corresponding CC. For one approach, MAC is not allowed to multiplex any MAC CE in such CG outside Survival Time and PHY is not allowed to multiplex any UCI in a PUSCH transmission using such CG outside Survival Time.
It is also possible to rely on network implementation, either using a CG type 2, a DG, or a CG type 1 and it is proposed in [10] that RAN2 does not need to specify how radio resources are provided for activated legs as the network implementation can guarantee the availability of resources in survival state without resource wastage outside of survival state. 
Pre-allocation, activation and deactivation of resources in Survival Time
Question 1: To provide resources on the legs used for PDCP duplication and to guarantee dedicated CG resources are not used outside of Survival Time, which of the following options would your company support? 
Note some of the options are a bit similar while different companies may still associate different things with it, so they are all listed here. Please feel free to indicate multiple options.
Option 1: Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering ST state. 
Option 1A: A CG config may include a Survival Time attribute identifying a CG which can be used in Survival Time only (e.g., through a new parameter in configuredGrantConfig IE).
Option 1B: The initial state of a CG type 1 is set to “deactivated”. The UE activates/deactivates the CG autonomously when activating/deactivating PDCP duplication for the associated RLC entity, following a retransmission grant and entry into Survival Time, or following exit from Survival Time. In other words, pre-configured CG resources are deactivated outside Survival Time, and implicitly activated when entering Survival Time. A special mapping (LCP restrictions) may need to be defined for Survival Time.
Option 1C: Dedicated CG resources can be configured, mapped and activated for the duplication paths. Specification restricts the UE from using the CG outside of Survival Time. This may include e.g., LCP restrictions, restrictions in RRC/PDCP, or a UE restriction in MAC/PHY.
Option 1D: The CG is only considered as “valid” or “activated” from MAC point of view when its associated RLC entity is activated. This defines a RLC-dependent CG activation/deactivation to ensure immediate resource availability for Survival Time, as well as avoiding resource wastage. (This option is similar to Option 1B, but it assumes a parameter in CG config as in Option 1A.)
Option 1E: Other (please elaborate).
	Company
	Options
(1, 1A, …, 1E)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 1:
TBD  
Proposal 1: TBD

Question 1A: To provide resources on the legs used for PDCP duplication and to guarantee resources are not used outside of Survival Time, which of the following LCP restrictions would your company support? 
Please feel free to indicate multiple options.
Option 2: Add a LCH restriction to not to use the radio resources outside of Survival Time on the CC used for PDCP duplication. The network can configure a type 1 CG and add LCP restrictions to guarantee it the CG is not used outside of Survival Time. 
Option 2A: New CG-list: separate allowedCG-List, which indicates the CGs to be used in ST. The CGs in this list are only allowed to be used in ST.
Option 2B: Other (please elaborate).
	Company
	Options
(2, 2A, 2B)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 1A:
TBD  
Proposal 1A: TBD

Question 1B: To provide resources on the legs used for PDCP duplication and to guarantee resources are not used outside of Survival Time, which of the following options, using modified transmission configs, would your company support? 
Please feel free to indicate multiple options.
Option 3: The UE is configured with two transmission configurations (robust and default) to enable PDCP duplication as a function of whether Survival Time expiration is imminent. 
Option 3A: In order to facilitate exiting from Survival Time, a CG can be supplied with an option to occur one-time or to end after a predefined number or periodicities, e.g., once started, the CG ends automatically after x-number of transmit occasions. 
Option 3B: Other (please elaborate).
	Company
	Options
(3, 3A, 3B)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 1B:
TBD  
Proposal 1B: TBD

Question 1C: To provide resources on the legs used for PDCP duplication and to guarantee resources are not used outside of Survival Time, would your company support using a form of network implementation?
Please feel free to indicate multiple options.  
Option 4: Up to network implementation. 
· Option 4A: With a type 2 CG, network implementation ensures to activate and deactivate CG instance within and outside of of Survival Time state, respectively. 
· Option 4B: The network allocates a DG on the duplicated leg.
· Option 4C: Rely on LCP restrictions available for PDCP duplication since Rel-15 (such as e.g., allowedServingCells) or using LCP restrictions available for multiple CGs in Rel-16.
· Option 4D: Other (please elaborate).
	Company
	Options
(4, 4A, …, 4D)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 1C:
TBD  
Proposal 1C: TBD

Question 2: Are there any other options RAN2 should consider to provide resources on the legs used for PDCP duplication and to guarantee resources are not used outside of Survival Time?
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 2:
TBD  
Proposal 2: TBD

Even if a CG resource on a duplicated leg can become available quickly, the CG resource may be insufficient for the UE to allocate the whole application message in one configured grant to make sure it can be completely transmitted on time [20]. Currently, for LCP it is specified in TS 38.321 that MAC should prioritize MAC CEs over data. As the result, the application may enter a down state following the Survival Time for very stringent cases, when the CG resource is available for a single message only.
To avoid this issue, a simple way is to limit MAC CE allocation to such CG when the DRB has entered Survival Time state. However, the impact of such restrictions might seem hard to predict, since a MAC CE may indeed be required to be sent more urgently than data, for a variety of functions. The scenario is implicitly covered also in option 1C above. 
Question 3: Would your company agree that MAC CEs that can be allocated to the CG resources associated to LCH/RLC entities for Survival Time support may be limited, in order to make sure the critical message for Survival Time can be completely transmitted in time?
	Company
	Agree/Disagree
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 3:
TBD  
Proposal 3: TBD


Pre-configuration of PDCP duplication for Survival Time state
This question was discussed in [2] and during the online discussion at RAN2#116e. Following is the status that we have reached [1]. 
Proposal 8: RAN2 to further discuss and choose between Option 1) Activate all configured legs, following entry into Survival Time state, and Option 2) Network indicates by RRC, e.g. a bitmap, the PDCP duplication state that the UE should apply upon entry of Survival Time state, the UE changes the duplication state accordingly.
-	Nokia thinks that option 2 covers option 1 and is more flexible and further points out that option 2 is the only option that aligns with the previous agreement. LG agrees.  Samsung doesn’t have the same understanding of that agreement.  Nokia explains that the agreement states which LCH should be activated and option 1 activates all of them. 
-	Qualcomm thinks that option 1 is more simple and trigger to enter survival time is one bit and option2 complicates the procedure.  Nokia doesn’t think we should limit gNB to use only PDCP duplication and there is no extra complexity. Samsung, Oppo, Intel and mediatek agrees with Qualcomm.  Apple,InterDigital agrees with Nokia.
-	CATT would also like to go with the simpler approach.    LG explains that PDCP duplication, we already have a mechanism that selectively activates RLC legs. option 2 adds no additional complexity to what we have already. So, simplicity shouldn't be the right argument.
-	Futurewei asks “why would the NW configure some LCH(s) that it doesn't plan to use when in the most critical moment?”. Ericsson explains that there are very many reasons for gNB.

During phase 2 of email discussion in [2] it was pointed out that there is the word “configured” in both option 1 and option 2. It is the rapporteur’s understanding that “configured” reflects the different configurations that are possible, such that a UE or gNB may support duplication over either 2 or upto 4 legs. Further, as explained in [2] and according to Rel-16 specs, if PDCP duplication is configured for the DRB, the network can configure the initial duplication state for the DRB, e.g. through the PDCP-duplication parameter in moreThanOneRLC IE if only two legs are configured, or through the duplicationState parameter in moreThanTwoRLC-DRB IE if more than two legs are configured. Thus the use of “configured” seems correct. 
Based on previous RAN2 agreements, the gNB pre-configures the set of RLC entities used for PDCP duplication in Survival Time state. Pre-configuration of a dedicated set of RLC entities for Survival Time allows to configure a subset that is not necessarily the maximum number of RLC entities supported by the UE for PDCP duplication. This offers some flexibity to accommodate actual radio conditions as well as the reliability required for the service, while also honouring spectrum and energy efficienly. There is some extra complexity involved but RAN2 agreed this in RAN2#115e, as shown below.
In RAN2#115, we have agreed that
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.  

The “gNB pre-configures which RLC entities can be activated for duplication” indicates a configuration that is dedicated to Survival Time state and there is also an FFS on the number of RLC entities. In another interpretation, the agreement might be interpreted as a re-confimation of what is also done for normal PDCP duplication where the network configures the initial state, but the rapporteur thinks this was not the initial intention. 
Thus in the question below we can try to close on the FFS. 
From the contributions submitted to RAN2#116e the views are evenly split. The tdocs in [19][10][27][5] prefer to activate all configured legs - mostly aiming for a simple solution and [12][20][28][29] prefer not to preclude the option to also utilize a subset of legs, for better performance (where needed), spectrum efficiency and flexibility. When Survival Time is triggered while PDCP duplication is already activated, another aspect is whether the number of RLC entities could be increased swiftly (if needed). 
The contribution in [16] observes that the understanding of duplication activation state between UE and network may not be consistent the certain cases. It proposes a third option where the UE decides to activate which pre-configured RLC legs based on the channel condition and report the activated RLC legs to network (e.g. using Duplication RLC Activation/Deactivation MAC CE). 
Questions and options for consideration
Question 4: On pre-configuration of RLC-entities, please indicate your view on the agreement from RAN2#115e and consider whether your company supports any of the following options. Which of of the options would you prefer?
Option 1: PDCP duplication in Survival Time uses whatever RLC entities are configured for normal PDCP duplication – that is, if the UE were to activate duplication outside of Survival Time, the same configuration is used in Survival Time also. The network configures all or a subset of available RLC legs for the UE to activate upon entry to survival state. The UE activates all configured legs, following entry into survival state. 
· Following entry into Survival Time, PDCP duplication for all or a subset of associated RLC entities for the configured DRB(s) is activated. 
Option 2: Apply a separate PDCP duplication state in Survival Time. The network indicates (e.g., by RRC in a bitmap or via another mechanism), the PDCP duplication state that the UE applies upon entry to Survival Time state. This means to configure different sets of RLC entities, one of which is used in Survival Time state and one that is used out of Survival Time state. In such a scheme, the UE switches the set of active RLC entities upon changing the Survival Time state. 
· Upon changing the Survival Time state, the UE switches the set of active RLC entities used for PDCP duplication for the configured DRB(s). 
Option 3: To avoid misalignment of duplication activation state between UE and network, the UE upon entering Survival Time state reports which pre-configured RLC entities have been activated to the network [16].
Option 4: Other (please elaborate).
	Company
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	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 4:
TBD  
Proposal 4: TBD

RRC parameters for a DRB with Survival Time support
In [20] the use of a separate field (such as “duplicationStateSurvTime”) is indicated as a simple and flexible option that covers possibilities of increasing the number of active legs as well as switching duplication state. It is pointed out that this new parameter may be used to indicate whether the related DRB has a Survival Time requirement. From a rapporteur point of view we would like to mention that this does not cover the case of a DRB with a Survival Time requirement for a UE or a gNB supporting PDCP duplication over only two legs (moreThanOneRLC).
Question 5: If Option 2 in Q4 was agreed, would your company support to use this new field to indicate whether the related DRB has a Survival Time requirement? 
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 5:
TBD  
Proposal 5: TBD

In the RAN2#116e meeting it was agreed that “a RRC parameter is configured for a DRB with Survival Time support”. As PDCP duplication is at DRB level, it makes sense that Survival Time is also configured at DRB level. A new RRC parameter to indicate the support of Survival Time and related operations for a given DRB could be added in PDCP-Config [21][5] or RadioBearerConfig [21]. As further pointed out in [5], to perform HARQ-NACK based implicit duplication activation, a DRB configured with a Survival Time requirement must also be configured with PDCP duplication via either moreThanOneRLC or moreThanTwoRLC-DRB, and the associated RLC entities. 
Question 6: What would be your preference on the location of the RRC parameter that configures a DRB with Survival Time support? 
Option 1: Survival Time support is configured at DRB level, and a new parameter (e.g., survivalTimeSupport) can be added in PDCP-Config along with PDCP duplication configuration.
Option 2: RAN2 considers to use RadioBearerConfig to include the Survival Time enabler for the corresponding DRB.
Option 3: Other (please elaborate).
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 6:
TBD  
Proposal 6: TBD

MAC behaviour upon identification of a retransmission grant that triggers Survival Time state for a DRB
So far RAN2 has agreed to consider the support of Survival Time as a property that is configurable for a DRB. We have also agreed that Survival Time is triggered upon reception of a UL retransmission grant and that the “MAC entity shall handle the determination of triggering survival state based on HARQ-NACK”. 
In this section, we try to tackle how the UE and the gNB can identifiy the corresponding DRB that should enter Survival Time state. This question was initially discussed in [2] with a view to specification impact. It is is also slightly related to the allocation and use of resources in Survival Time. In addition to an association between Survival Time and a DRB, Survival Time might be considered with a link or in some form be associated with a dedicated set of CGs, a special LCP restriction, or even an UL grant. Some details may be left to stage-3.
RAN2#116e agreed the following
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)

Let’s consider that Survival Time is associated with a per DRB requirement and there is a Tx-side HARQ-NACK counter controlling the entry into Survival Time [20][19][28][10][12].
Question 7: Which of the options listed below would you think should be used to identify triggering of Survival Time state of a DRB? 
In principle, there are at least three options that could be used to identify whether a received retransmission grant should trigger Survival Time state.
Option 1: The index of LCHs in the MAC PDU that this retransmission grant is related to. 
Option 2: The index of CG where this retransmission grant is related to. 
Option 3: The HARQ PID indicated in the retransmission grant.
Option 4: Other (please elaborate).
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 7:
TBD  
Proposal 7: TBD

Mapping relationship between LCID and a DRB configured for support of Survival Time in a MAC PDU
Depending on the LCH to CG mapping (e.g., through allowedCG-List) a transport block can contain a mix of SDUs from different DRBs. Among the MAC SDUs contained in the TB only a subset of of SDUs might belong to a DRB configured with Survival Time.
Question 8: Does your company think there should be a specific mapping between DRBs in support of Survival Time and one or multiple CGs?
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 8:
TBD  
Proposal 8: TBD

Obviously one option is to map DRBs with similar Survival Time entry (number of HARQ NACKs) and reliability requirements onto the same CGs. 
Question 9: Should RAN2 address the case where DRBs with and without Survival Time requirement are mapped to the same CG, and if so, how? 
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 9:
TBD  
Proposal 9: TBD

Question 10: In case multiple LCHs are mapped to the same CG, which of the following options would your company prefer? 
Option 1: Entry to Survival Time state is triggered for all DRBs mapped to the MAC PDU to which retransmission scheduling is applied for a CG.
Option 2: Following a HARQ-NACK, entry to Survival Time state is triggered only for DRBs (with a requirement for Survival Time) which are included in the MAC PDU transmitted using this CG. 
Option 3: Other (please elaborate).
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 10:
TBD  
Proposal 10: TBD

In a more extreme case the same TB might even carry multiple DRBs configured with Survival Time. The transfer interval associated with some of these DRBs may tolerate just a single HARQ-NACK and while the transfer interval associated with other DRBs tolerates a different amount of HARQ-NACKs. 
Question 11: Should RAN2 consider a case where SDUs from multiple DRBs with a Survival Time requirement are contained in the same CG, potentially each of them having different transfer interval and/or lead time for Survival Time entry? And if so, how?
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 11:
TBD  
Proposal 11: TBD

On entering Survival Time when PDCP duplication is already active
This topic was touched upon during the discussion that the MAC entity shall handle the counting of N [2]. RAN2 subsequently agreed that “MAC entity shall handle the determination of triggering survival state based on HARQ-NACK” [1]. The discussion in [2] was driven from the context in which specification to define the trigger/functionality. Thus the counting of HARQ-NACK when PDCP duplicaton is activated may still require some clarification. 
Since PDCP duplication involves sending copies of PDCP PDUs over different RLC legs and the same PDU is transmitted multiple times, one approach is to use the same HARQ-NACK trigger threshold on either side. That is, whichever RLC leg arrives first at the configured number of HARQ-NACKs N triggers entry into Survival Time. For example, if the configured number of N=2 and PDCP duplication was active over two legs, reception of one HARQ-NACK on leg1 and one HARQ-NACK on leg2 does not trigger an entry into Survival Time. Whereas, if either of the two legs reaches two HARQ-NACKs in response to a TB, the criterion to enter Survival Time is fulfilled. This approach minimizes dependencies between the two MAC entities. 
It maybe worthwhile to review another approach in the following section (question 13, option 2), in which case an entry into Survival Time can be triggered in a different manner, but this requires interaction between the two MAC entities. 
Question 12: When PDCP duplication is already activated, do you agree that the UE enters Survival Time when at least one MAC entity reaches the Survival Time count N  (similar to option 1 in Q13), in order to minimize dependencies between MAC entities?
	Company
	Agree/Disagree
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 12:
TBD  
Proposal 12: TBD

On entering Survival Time in DC scenarios
This section discusses the triggering of Survival Time for a DRB in dual-connectivity [16][11][20]. If a DC split bearer is configured with Survival Time support, the UE may receive a retransmission grant from both MN and SN side. In a way, the scenario may be akin to a situation when PDCP duplication is already activated (e.g., in CA or over DC), as in the previous section (Q12). 
[image: A picture containing text, clock, screenshot

Description automatically generated]
Figure1 UE receives HARQ NACK at both MCG and SCG legs in case of DC split bearer [16]
The question may not be so relevant if N is kept to 1, however, there are also implications on RAN3 (as can be seen in the next section) and the case seems important to consider from a systems point of view. 
Question 13: For DC split bearer, do you prefer the UE enters Survival Time based on option 1 or based on option 2 below?
Option 1: The UE enters Survival Time state on reception of the required number of N HARQ NACKs at either MCG or SCG. For example, for N=2 Survival Time is entered when two UL retransmission grants are received on MCG only or on SCG only. With only a single retransmission grant on both MCG and SCG, Survival Time is not entered.
Option 2: The UE enters Survival Time state on recption of the required number of N HARQ NACKs at both MCG and SCG legs and the total NACK count is larger than N times (as shown in the picture).
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 13:
TBD  
Proposal 13: TBD

RAN3 impacts
In [11], the question is raised whether different network nodes (over F1 or Xn interfaces) would benefit to exchange Survival Time state related information. For instance, when Survival Time state is triggered at the UE side, the gNB may also need to coordinate its protocol layers (e.g., connected via IAB) to receive uplink data properly. If the gNB is deployed with CU-DU architecture, or if the duplication is configured with dual-connectivity, then some impacts in Xn and F1 interfaces may be foreseeable [20]. It is proposed to send an LS to RAN3 to consult and inform RAN3 of possible impacts.
Question 14: Would you agree to send an LS to RAN3 in order for RAN2 to provide status information of Survival Time support? 
	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 14:
TBD  
Proposal 14: TBD

UE capability
RAN2 agreed on the introduction of a network configuration parameter to enable Survival Time mode for a DRB. The implementation of the Survival Time feature requires cross-layer interaction and some complexity on both UE and network side. Thus the UE’s ability to support operation in Survival Time can be captured in a new UE capability [12]. 
Question 15: Would you agree to introduce a new UE capability for support of Survival Time? 
	Company
	Agree/Disagree
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 15:
TBD  
Proposal 15: TBD

Other issues
This discussion focusses on open items and some procedural topics that may be required as a prerequisite for the initial steps in formulating first TPs. There are many more open items, including those we have identified in previous meetings. If there are further immediate issues to be raised, companies may indicate it here.
Question 16: Are there any other issues that you think are necessary to discuss, in order to complete the design of Survival Time solution?
	Company
	Issues
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary of Question 16:
TBD  
Proposal 16: TBD

Conclusions
Summary: TBD.
Proposals: TBD.
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Annex: RAN2 agreements
RAN2#112e:
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#113e (after email discussion [AT113-e][506] Offline on RAN enhancements QoS (Nokia), captured in R2-2102074 and R2-2102254):
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#114e (after email discussion [POST113bis-e][506][R17 IIoT] Enhancements based on QoS (CATT), captured in R2-2104897):
Agreements
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

RAN2#114e (following a subsequent email discussion, captured in R2-2106558):
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#115e (after email discussion [Post114-e][511][URLLC/IIoT] QoS Solutions (Samsung), captured in R2-2107173):
Agreements
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#116e (after email discussion [Post115-e][513][IIoT] QoS Survival Time (Huawei), captured in R2-2109602/3):
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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