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[bookmark: _Ref83278801]Introduction
In last meeting, Survival Time was discussed and the design was further progressed as follows:

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

Moreover, an email discussion further addressed some of the above leftover issues, resulting in the following proposals:
Proposals for Easy Agreement
Proposal 3 (14/17): For the issue that a CG resource may be insufficient for the UE to include the whole application layer message in one configured grant if a MAC CE is to be transmitted in the same CG, it is up to gNB implementation to ensure CG resources are appropriately configured.
Proposal 6 (18/18): Survival Time support is configured at DRB level and a new RRC parameter is added in PDCP-Config.
Proposal 8: Existing LCH to CG mapping restrictions are used to ensure DRBs in support of Survival Time are mapped to one or multiple CGs. No specification change is foreseen.
Proposal 9 (17/18): RAN2 assumes that Rel-16 LCH to CG mapping restrictions can be used to prevent a case where DRBs with and without a Survival Time requirement are mapped to the same CG. The setup of mapping restrictions is up to gNB implementation. No specification change is foreseen. 
Proposal 15 (18/18): RAN2 to introduce a new UE capability for support of Survival Time.

Proposals for Online Discussion and Confirmation
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. 
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.
Proposal 5: A new field (such as “duplicationStateSurvTime”, name FFS) is optionally configured to indicate a dedicated set of associated RLC entities configured for activation of PDCP duplication upon entry to Survival Time. The field enables Option 2 (in Q4). If the field is not present then Option 1 (in Q4) is used. Details can be sorted out in stage-3. 
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.
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. 
Proposal 14: RAN2 to monitor the situation and decide (potentially at a later time) whether a LS to RAN3 is needed.

Proposals for Further Discussion
Proposal 11 (17/18): RAN2 assumes that SDUs from multiple DRBs with a Survival Time requirement (potentially with a different transfer interval and/or lead time for Survival Time entry) are not mapped to the same CG. Setup of appropriate mapping restrictions is up to gNB implementation. No specification change is foreseen.
Proposal 16: RAN2 to discuss, if time permits, options to support a configurable number of count N>1 as well as a combination of HARQ NACK and Tx-side timer for survival time state trigger.
Proposal 12A-1: RAN2 may discuss whether Proposal 12A can be extended to N>1 after reaching a conclusion on the support of N>1
Proposal 13-1: RAN2 may further discuss the counting of N in a split-bearer scenario with N>1 after reaching a conclusion on the support of N>1. 
This contribution addresses the leftover issues after the above email discussion, i.e.:
· Survival Time handling in UCE
· Activation of all or a (pre-configured) subset of RLC entities
· Whether a CG can be considered deactivated outside of Survival Time and activated in Survival Time
· ST trigger when Duplication is already activated
· L1-NACK reliability
· Support for N>1 and related timer
We note that proposals 7, 10, 12, 12A which deal with the DRB identification and trigger condition of its Survival Time activation are considered by the Rapporteur as “for Online Discussion and Confirmation” rather than “for easy agreement” despite their vast support. But we understand this is rather due to the mentioning of N=1 in the proposal rather than the intrinsic intention of the proposals. So, since we already address the need for supporting N>1, we do not consider such proposals as controversial and do not discuss them in this contribution.
Discussion
Survival Time handling in UCE
It was agreed in RAN2#113-e that support of Survival Time in RAN only focuses on UL deterministic periodic traffic, which was further confirmed in RAN2#114-e with the narrowing of the usecases:

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	[…]
For such traffic, an LBT failure would have the same impact as a transmission failure which would delay the packet transmission beyond its e2e latency requirement. Therefore, from Survival Time perspective, there is no need to configure the cg-RetransmissionTimer because gNB can always decide to schedule (or not) a dynamic grant for retransmission in case it does not receive a packet in the expected CGO, irrespective of whether this is due LBT failure or transmission failure (especially considering LBT is expected to fail infrequently in UCE). As a result, the best approach for handling an UL traffic with Survival Time support in UCE is to NOT configure the cg-RetransmissionTimer and let the gNB handle the failed packet retransmissions, if it decides to recover such packets. This approach is also aligned with the RAN2 agreement: “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”. It could be further argued that it may be challenging to mix, in the same cell, CGs configured with and without the cg-RetransmissionTimer. We don't see any issue as long these CG configurations are clearly separated by not sharing any HARQ process.
Observation 1: Because it is periodic and deterministic, the best approach for handling an UL traffic with Survival Time support in UCE is to NOT configure the cg-RetransmissionTimer for the associated CG configuration and let the gNB handle the LBT and transmission failures via dynamic retransmission grants, if needed.
Proposal 1: A CG configuration associated with a DRB configured with Survival Time support is not expected to be configured with cg-RetransmissionTimer, even in UCE. No specification impact.
Activation of all or a pre-configured subset of RLC entities
Two options are discussed regarding which RLC entities are considered for PDCP duplication activation upon entering Survival Time:
· Option 1: All RLC entities associated with the DRB are activated
· Option 2: Only a preconfigured subset of the RLC entities  associated with the DRB are activated
During the email discussion [2], it was clarified by the proponents that, given the preconfigured subset is RRC configured, the point of this approach is not to semi-statically change such subset to follow the channel variations since the set of associated RLC entities can as well be RRC reconfigured for the same purpose. Instead, this approach is claimed to allow switching the current set of activated RLC entities to another set, configured with more robust transmission reliability, thus achieving higher reliability. We list in Figure 1 all possible configurations of potential use of this pre-configured subset, aiming at checking the cases where it can be useful. As can be observed:
· The preconfigured subset is useless when it results in activating all RLC entities, which is already achieved by the simpler Option 1: Cases 1, 2, 3, 5, 7, 10
· The preconfigured subset does not make sense when an RLC entity is never used (why configuring it then?): Cases 6, 8.
· The preconfigured subset can be used for switching one leg, but is always limited to one leg switching (since the primary leg cannot be de-activated): Cases 4, 11
· The preconfigured subset can be used for combining 1 leg switching + adding 1 duplication leg: Case 9. However, given the purpose of leg switching is to save power, it is questionable whether adding 1 leg on top is consistent here.


[bookmark: _Ref90906633]Figure 1: The cases where a pre-configuring a subset different from all RLC entities could be useful 
From the above, we have the following observations:
Observation 2: A preconfigured subset of RLC entities to be used during Survival Time is only useful for allowing leg switching, with the limitation to one switched leg.
Observation 3: A preconfigured subset of RLC entities to be used during Survival Time is only useful / could make sense for only 2 configuration cases out of 11.
We are not so convinced of the benefit of the 1-leg switching for Survival Time because:
· There cannot be power limitation at the UE due to coverage, given the small cell size, and it is not obvious either, that such deployment corresponds to an interference-limited scenario given the very deterministic and periodic type of traffics involved in such IIOT cells.
· We don’t buy the system level capacity impact of activating duplication given a UE is expected to be very infrequently in Survival Time and this should last for a very short period of time. 
Considering the above, we are not supportive of Option 2 and prefer to stick to the simpler Option 1.
Proposal 2: Upon entering Survival Time for a DRB, the UE activates duplication for all associated RLC entities.
Implicit activation/deactivation a CG configuration during/outside Survival Time
In the email discussion [2], a decent number of companies (14/18) supported that “Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering Survival Time state at least for CG type-1”. However few companies believe the CG activation/deactivation can be handled by implementation where, upon entering Survival Time, the gNB would send a CG type-2 activation command on each CC associated with the RLC entities of the DRB. Although such approach is technically feasible, it has the following drawbacks:
1. It requires sending as many DCIs as configured RLC entities. As a result, the overall solution only works if all DCIs (including the initial DCI carrying the HARQ-NACK) are correctly received. We show in Section 2.4 that the L1 NACK reliability does not prevent the HARQ-NACK solution from meeting the SA1 requirements for Survival Time. However, if the solution requires that up to 4 concurrent DCIs (HARQ-NACK + 3 legs) are all correctly received, we think we put the overall solution at higher risk.
2. In DC case, although we are supportive of no optimization for such case, it would require that MN very quickly informs SN of the ST activation so that SN activates the corresponding CGs. This is questionable if feasible at all, and is not needed with an implicit CG activation at the UE, assuming SN performs DTX detection on its CGs serving ST leg(s).
Observation 4: Only relying on gNB to activate the CG configurations serving the activated RLC entities during Survival Time puts the overall solution at higher risk of failure.   
Observation 5: Only relying on gNB to activate the CG configurations serving the activated RLC entities during Survival Time requires very fast inter-node interaction in DC case (might not be feasible at all).   
Proposal 3: Confirm the initial P1 of email disc 513: Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering Survival Time state at least for CG type-1.
[bookmark: _Ref91009185][bookmark: _Ref90911674]Survival Time trigger when Duplication is already activated
It seems clear from Proposals 12 and 12A in [2] that a majority of companies prefer not optimizing for this case by triggering Survival Time as soon as any of the activated CCs (in CA configuration), or any of MN or SN (in DC configuration) receives a HARQ-NACK, which avoids inter-CC or inter-node interaction. We share this view as this optimization brings little benefit in practice, considering the only impact is over-triggering Survival Time. But in such cases, which should anyways remain rare, the network can quickly detect the false alarm and send appropriate Duplication deactivation commands so as to minimize the resource waste and generated interference.
Proposal 4: When PDCP Duplication is already activated, Survival Time is triggered as soon as any of the activated CCs (in CA configuration), or any of MN or SN (in DC configuration) receives a HARQ-NACK.
[bookmark: _Ref91000516]L1-NACK reliability
RAN2 agreed to focus on the first three most stringent usecases of Table 5.2-1 of TS22.104 [2], where the Survival Time is equal to the transfer interval, with values as low as 0.5, 1 and 2ms. Each such usecase comes with a Communication Service Availability (CSA) requirement, defined as a range. The communication service becomes unavailable (CSU) when the Survival Time is missed or exceeded, which shall be no more than 1-CSA. The primary approach for achieving the CSA performance consists in setting the reliability (PER) of the UL transmission so that the probability of two consecutive packet failures is below the CSU, assuming uncorrelated errors. An example of such relationship between reliability (as defined in TS 22.261) and communication service availability when the Survival Time is equal to the transfer interval is provided in Table 5.1-1 of TS22.104. Table 1 below provides the range of CSA/CSU/PER values for the 500µs and 1&2ms usecases. It should be noted that SA1 added as a “warning” that “This is done for a special case where packet errors are uncorrelated, which in many cases is an unrealistic assumption”. This true statement is precisely the reason why we design a feature tracking the 1st failed packet to trigger duplication for the next packet, thus not just relying on PER statistics to address Survival Time. Still, the uncorrelated assumption is good enough to set the initial/baseline PER of the UL transmissions.
[bookmark: _Ref83048364]Table 1: ST miss rate due to PDCCH errors
	Usecase
	CSA requirement in TS22.104
	CSU
	PER
	ST miss

	ST = 500 µs
	99.999 % to 99.999 99 %
	10-5 to 10-7
	3.16*10-3 to 3.16*10-4
	3.16*10-8 to 3.16*10-9

	ST = 1&2 ms
	99.999 9 % to 99.999 999 %
	10-6 to 10-8
	10-3 to 10-4
	10-8 to 10-9


To meet URLLC service requirements, PDCCH and PDSCH/PUSCH should have similar BLER level. As RAN1 evaluation in TR38.825 [3], the PDCCH BLER should be 10-4 to 10-6 level. A PDCCH miss results in missing an ST trigger when it also coincides when gNB sends back a HARQ-NACK to the UE. Thus, assuming uncorrelated errors of PUSCH and PDCCH, the probability of missing a ST trigger (ST miss) due to missing a PDCCH is given in Table 1 for each usecase, assuming a PDCCH miss probability of 10-5. As can be observed, this probability is lower by an order of magnitude than the CSU performance requirement. Thus, the L1 NACK reliability does not prevent the HARQ-NACK solution from meeting the SA1 requirements for Survival Time.
It can be argued that the assumption of uncorrelated errors of PUSCH and PDCCH may not always be valid, e.g. in TDD. In such case, a safe solution can be to configure the PDCCH with cross-carrier scheduling.
Observation 6: The L1 NACK reliability does not prevent the HARQ-NACK solution from meeting the SA1 requirements for Survival Time.
Proposal 5: The HARQ-NACK solution does not require any enhancement to cope with the L1 NACK reliability.
Need for N>1 and a timer
We addressed the issue of HARQ-NACK miss in Section 2.5, and concluded this is a non-issue. Therefore a timer is not needed to cope with HARQ-NACK misses. Another justification for the timer brought-up by proponents is the 3rd usecase of Table 5.2-1 of TS22.104 [3], part of the selected target usecases for designing the Survival Time solution: in this usecase, the transfer interval is 2ms, which could leave time for two transmissions of a traffic message before triggering Survival Time. Hence, triggering Survival Time on the first HARQ-NACK would not leave a chance to the 2nd transmission to succeed. Therefore, it is proposed to count N >1 HARQ-NACKs before triggering Survival Time. But then we also need a timer in order to reset the counter.
We think this extra complexity is not justified for addressing only this usecase. Indeed, we have a similar reasoning as for the cases where PDCP duplication is already activated (Section 2.4): the extra effort for optimizing these cases is not justified by the – still rare – over-triggering of Survival Time.
Proposal 6: Solutions involving a timer and N>1 are not pursued. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we reached below observations and proposals, and a MAC TP is proposed in Annex.
Observation 1: Because it is periodic and deterministic, the best approach for handling an UL traffic with Survival Time support in UCE is to NOT configure the cg-RetransmissionTimer for the associated CG configuration and let the gNB handle the LBT and transmission failures via dynamic retransmission grants, if needed.
Proposal 1: A CG configuration associated with a DRB configured with Survival Time support is not expected to be configured with cg-RetransmissionTimer, even in UCE. No specification impact.
Observation 2: A preconfigured subset of RLC entities to be used during Survival Time is only useful for allowing leg switching, with the limitation to one switched leg.
Observation 3: A preconfigured subset of RLC entities to be used during Survival Time is only useful / could make sense for only 2 configuration cases out of 11.
Proposal 2: Upon entering Survival Time for a DRB, the UE activates duplication for all associated RLC entities.
Observation 4: Only relying on gNB to activate the CG configurations serving the activated RLC entities during Survival Time puts the overall solution at higher risk of failure.   
Observation 5: Only relying on gNB to activate the CG configurations serving the activated RLC entities during Survival Time requires very fast inter-node interaction in DC case (might not be feasible at all).   
Proposal 3: Confirm the initial P1 of email disc 513: Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering Survival Time state at least for CG type-1.
Proposal 4: When PDCP Duplication is already activated, Survival Time is triggered as soon as any of the activated CCs (in CA configuration), or any of MN or SN (in DC configuration) receives a HARQ-NACK.
Observation 6: The L1 NACK reliability does not prevent the HARQ-NACK solution from meeting the SA1 requirements for Survival Time.
[bookmark: _GoBack]Proposal 5: The HARQ-NACK solution does not require any enhancement to cope with the L1 NACK reliability.
Proposal 6: Solutions involving a timer and N>1 are not pursued.
Reference
[1] [bookmark: _Ref83032986][bookmark: _Ref78556254]R2-2111294 Report for Rel-17 Small data, URLLC/IIoT and RACH partitioning; Session Chair (InterDigital)
[2] [bookmark: _Ref90892587][bookmark: _Ref84687728]R2-2200003 Report of [Post116-e][513][IIoT] QoS Survival Time (Apple), Apple
[3] [bookmark: _Ref92694644]TS22.104, Service requirements for cyber-physical control applications in vertical domains, V16.5.0

Annex: MAC TPs
	5.10	Activation/Deactivation of PDCP duplication
If one or more DRBs are configured with PDCP duplication, the network or the UE may activate and deactivate the PDCP duplication for all or a subset of associated RLC entities for the configured DRB(s).
The PDCP duplication for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication Activation/Deactivation MAC CE described in clause 6.1.3.11;
-	receiving the Duplication RLC Activation/Deactivation MAC CE described in clause 6.1.3.32;
-	indication by RRC;
-	receiving a dynamic grant for a retransmission of a MAC PDU multiplexing a logical channel which associated DRB is configured with survivalTimeSupport (PDCP duplication activation only).
The PDCP duplication for all or a subset of associated RLC entities for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication RLC Activation/Deactivation MAC CE described in clause 6.1.3.32;
-	indication by RRC;
-	receiving a dynamic grant for a retransmission of a MAC PDU multiplexing a logical channel which associated DRB is configured with survivalTimeSupport (PDCP duplication activation only).
The MAC entity shall for each DRB configured with PDCP duplication:
1>	if a Duplication Activation/Deactivation MAC CE is received activating the PDCP duplication of the DRB:
2>	indicate the activation of PDCP duplication of the DRB to upper layers.
1>	if a Duplication Activation/Deactivation MAC CE is received deactivating the PDCP duplication of the DRB:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers.
1>	if a Duplication RLC Activation/Deactivation MAC CE is received activating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the activation of PDCP duplication for the indicated secondary RLC entity(ies) of the DRB to upper layers.
1>	if a Duplication RLC Activation/Deactivation MAC CE is received deactivating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the deactivation of PDCP duplication for the indicated secondary RLC entity(ies) of the DRB to upper layers.
1>	if a dynamic grant is received for a retransmission of a MAC PDU multiplexing a logical channel which associated DRB is configured with survivalTimeSupport and moreThanOneRLC:
2>	indicate the activation of PDCP duplication of the DRB to upper layers.
1>	if a dynamic grant is received for a retransmission of a MAC PDU multiplexing a logical channel which associated DRB is configured with survivalTimeSupport and moreThanTwoRLC-DRB:
2>	indicate the activation of PDCP duplication for all secondary RLC entity(ies) of the DRB to upper layers.



	[bookmark: _Toc29239852][bookmark: _Toc37296211][bookmark: _Toc46490338][bookmark: _Toc52752033][bookmark: _Toc52796495][bookmark: _Toc90287206]5.8.2	Uplink
There are two types of transmission without dynamic grant:
-	configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;
-	configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured uplink grant activation or deactivation.
Type 1 and Type 2 are configured by RRC for a Serving Cell per BWP. Multiple configurations can be active simultaneously in the same BWP. For Type 2, activation and deactivation are independent among the Serving Cells. For the same BWP, the MAC entity can be configured with both Type 1 and Type 2.
RRC configures the following parameters when the configured grant Type 1 is configured:
-	cs-RNTI: CS-RNTI for retransmission;
-	periodicity: periodicity of the configured grant Type 1;
-	timeDomainOffset: Offset of a resource with respect to SFN = timeReferenceSFN in time domain;
-	timeDomainAllocation: Allocation of configured uplink grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214 [7]) or startSymbol (i.e. S in TS 38.214 [7]);
-	nrofHARQ-Processes: the number of HARQ processes for configured grant;
-	harq-ProcID-Offset: offset of HARQ process for configured grant for operation with shared spectrum channel access;
-	harq-ProcID-Offset2: offset of HARQ process for configured grant;
-	timeReferenceSFN: SFN used for determination of the offset of a resource in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the configured grant configuration.
RRC configures the following parameters when the configured grant Type 2 is configured:
-	cs-RNTI: CS-RNTI for activation, deactivation, and retransmission;
-	periodicity: periodicity of the configured grant Type 2;
-	nrofHARQ-Processes: the number of HARQ processes for configured grant;
-	harq-ProcID-Offset: offset of HARQ process for configured grant for operation with shared spectrum channel access;
-	harq-ProcID-Offset2: offset of HARQ process for configured grant.
RRC configures the following parameters when retransmissions on configured uplink grant is configured:
-	cg-RetransmissionTimer: the duration after a configured grant (re)transmission of a HARQ process when the UE shall not autonomously retransmit that HARQ process.
Upon configuration of a configured grant Type 1 for a BWP of a Serving Cell by upper layers, the MAC entity shall:
1>	store the uplink grant provided by upper layers as a configured uplink grant for the indicated BWP of the Serving Cell;
1>	initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset, timeReferenceSFN, and S (derived from SLIV or provided by startSymbol as specified in TS 38.214 [7]), and to reoccur with periodicity.
For any configured grant Type 1 mapped, according to the mapping restrictions described in clause 5.4.3.1.2, to a logical channel associated with a secondary RLC entity of a DRB configured with survivalTimeSupport, the MAC entity shall suspend the configured grant Type 1 if the RLC entity associated with the logical channel is deactivated for PDCP duplication. Otherwise if the RLC entity associated with the logical channel is activated for PDCP duplication, the MAC entity shall (re-)initialize any suspended configured uplink grants of configured grant Type 1 mapped to the corresponding logical channel.
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised.
If cg-nrofPUSCH-InSlot or cg-nrofSlots is configured for a configured grant Type 1 or Type 2, the MAC entity shall consider the uplink grants occur in those additional PUSCH allocations as specified in clause 6.1.2.3 of TS 38.214 [7].
NOTE:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the occurrences of configured uplink grants.
When the configured uplink grant is released by upper layers, all the corresponding configurations shall be released and all corresponding uplink grants shall be cleared.
The MAC entity shall:
1>	if at least one configured uplink grant confirmation has been triggered and not cancelled; and
1>	if the MAC entity has UL resources allocated for new transmission:
2>	if, in this MAC entity, at least one configured uplink grant is configured by configuredGrantConfigToAddModList:
3>	instruct the Multiplexing and Assembly procedure to generate a Multiple Entry Configured Grant Confirmation MAC CE as defined in clause 6.1.3.31.
2>	else:
3>	instruct the Multiplexing and Assembly procedure to generate a Configured Grant Confirmation MAC CE as defined in clause 6.1.3.7.
2>	cancel all triggered configured uplink grant confirmation(s).
For a configured grant Type 2, the MAC entity shall clear the configured uplink grant(s) immediately after first transmission of Configured Grant Confirmation MAC CE or Multiple Entry Configured Grant Confirmation MAC CE which confirms the configured uplink grant deactivation.
Retransmissions use:
-	repetition of configured uplink grants; or
-	received uplink grants addressed to CS-RNTI; or
-	configured uplink grants with cg-RetransmissionTimer configured.


It should be noted that changing “a DRB configured with survivalTimeSupport” to “a DRB configured with PDCP duplication” in the above added text would make the feature more generic by extending its usage to any CG Type 1 configuration serving a DRB configured with PDCP duplication (not necessarily addressing Survival Time traffic): the CG associated with a secondary RLC entity is automatically activated/suspended when the RLC entity is activated/deactivated for PDCP duplication. 
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