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1 
Introduction


The report of e-mail discussion in R2-2107173 proposed that 

Proposals for “easy” agreement:
I. RAN2 does not assume that physical HARQ-NACK messages are always available, i.e. RAN2 will not mandate explicit HARQ-NACK feedback. (17/17)
II. 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.) (14/17)

III. The RLC entities which will be activated for duplication when entering ST state should be pre-configured. FFS the number of supported RLC entities. (16/17)

IV. Following entry into the Survival Time state, the pre-configured PDCP duplication configuration is activated. (16/18)

Proposals for quick online discussion and confirmation:

V. Reception of N>=1 consecutive DCI messages carrying a retransmission grant (i.e. containing NDI which is not toggled) is adopted as indication of a “HARQ NACK”, and triggers entry into ST state. (11/17)

VI. N is configurable and is not limited to N = 1. (14/18)

VII. UE-based reactive solution based on Tx-side timer are deprioritized in R17. (12/18)
Proposals for further discussion:

VIII. RAN2 to discuss whether action(s) that a UE performs upon exiting the ST state are under network control, or include a normative aspect.

IX. RAN2 to discuss whether ST state exit should be gNB controlled or include a normative aspect (e.g. timer; counting successive successful transmissions).

X. RAN2 to discuss whether additional actions (other than duplication activation) should be supported for a UE in the ST state (e.g. relaxation of LCP restrictions; L1/L2 configuration adaptation), and whether any additional standardisation effort is needed for this.

XI. RAN2 to choose between following methods for activating the PDCP duplication:

- retransmission grant

- CG activation grant

- autonomous activation on the part of UE

2
Discussion

2-1. Retransmission grant and CG activation command
The uplink grant for retransmission is provided per HARQ process, where a stored MAC PDU would include data from multiple RBs. Thus, PDCP duplication activation based on retransmission grant would mean that PDCP duplication is activated for all RBs included in the stored MAC PDU. However, some of the RBs may not be experiencing ST violation. Thus, activating PDCP duplications for such RBs incur significant level of resource waste. To avoid this situation, one way would be to have a configuration restriction such that multiple RBs are not multiplexed together into one MAC PDU. However, this would also lead to inefficient use of radio resource because each RB may need to be associated with separate CG and the number of CG would increase depending on the number of on-going RBs. 

The CG activation command based PDCP duplication is to activate PDCP duplication of an RB if a CG associated with the RB is received. If multiple CGs are associated with RB, however, multiple CG activation command would be needed to activate all CGs associated with the RB for which PDCP duplication is activated. In addition, similar to retransmission grant based PDCP duplication, CG activation command would not be able to activate PDCP duplication for a certain problematic RB especially when multiple RBs are associated with CG. Thus, if multiple RBs are associated with CG, CG activation command would activate PDCP Duplication for all RBs, which seems not good from resource usage perspective. 
Observation 1. PDCP duplication based on retransmission grant or CG activation cannot activate PDCP duplication for a certain problematic RB. The PDCP duplication would be activated for all relevant RBs, which would lead to high level of resource waste. 

On the other hand, both of retransmission grant based- and CG activation command based- PDCP duplication are done only after the network detects a possibility of ST violation first. And even when the UE activates the PDCP duplication, it does not mean that all PDCP packets are duplicated immediately. In NR, pre-processing is up to UE implementation. In IIOT/URLLC, for fast processing, it is likely that the UE performs pre-processing as much as possible. Given that the PDCP duplication is applied to the PDCP SDUs which has not been delivered to lower layers only, there could be some time duration while not duplicated PDCP PDUs are transmitted. Considering the time for detection of ST violation risk at the NW side and the actual appliance of the PDCP duplication at the UE side, the violation of ST may not be completely avoided if the PDCP duplication is activated by the network. 
Observation 2. PDCP duplication based on retransmission grant or CG activation can only be done after the network detects a possibility of ST violation. It may not ensure immediate application of PDCP duplication at the UE side due to pre-processing. Accordingly, ST may still be violated. 

2-2. Autonomous activation on the part of UE

It is not clear what mechanisms are referred to by Autonomous activation on the part of the UE, however, we would assume at least TX-side timer and PDCP SN-based PDCP duplication are considered here.

TX-side timer based PDCP duplication has been explained that, the TX-side timer is configured per PDCP SDU, set to AN PDB, and the TX-side timer is stopped at reception of HARQ ACK or uplink grant for initial transmission. However, it is not clear how to enter the ST state with TX-side timer. It has been explained that 

· If uplink grant for neither initial/retransmission is received during whole TX-side timer running, the UE stops the TX-side timer;

· If TX-side timer expires, the UE enters ST state. 
It is hard to understand what the differences are between two cases above because we think expiry of TX-side timer is equal to the case where nothing is received while whole time duration has passed. In addition, to stop the Tx-side timer, the UE needs to receive at least HARQ ACK or uplink grant for initial transmission for each transmission. However, during the e-mail discussion, the proponent has explained that it is not true. Lastly, it is not clear what the UE behaviour would be if the UE receives an retransmission uplink grant while the TX-side timer is running. 
Observation 3. UE autonomous activation based on TX-side timer has not been clearly understood how to operate.

In our view, one reasonable way for PDCP duplication activation is to rely on the PDCP SN. In this mechanism, the UE can be prepared for duplication and thus there is no delay. In addition, the resource used for duplicated packet transmission would be reduced compared to the case where PDCP duplication is unpredictably activated, where resource should be reserved always. 
Observation 4. UE autonomous activation based on PDCP SN has not been supported by sufficient number of companies. 

After discussing, how to enter ST state, RAN2 further needs to decide how to exit the ST state at least for retransmission grant based or CG activation command based PDCP duplication.

Observation 5. RAN2 has started only to discuss how to enter ST state and further need to decide how to exit ST state.

In addition, there are still other actions such as L1/2 configuration adaption, relaxation of LCP restriction on the table when the UE enters into ST state, for which clear behaviour/benefit/impact have not yet been analysed. 

Observation 6. RAN2 still has another actions that can be performed in ST state on the table, for which the detailed operation/ benefit/ impact have not been analysed yet.

The target of this WI is March 2022, i.e., only two more meeting remain, and for a safe completion of Rel-17 WI, it is recommend in this meeting to start working on running CR. In the meanwhile, there are still remaining issues in support of URLLC on UCE, quite good progress has been made so far though. Considering the remaining issues and schedule, we are not convinced if it is reasonable and realistic to progress more on QoS support for ST. 

Observation 7. It seems not realistic to finalize the progress on the QoS support for ST considering the remaining issues and target of the WI.
Proposal. RAN2 discuss not to progress further on QoS support for ST in Rel-17. 
3
Conclusion


Observation 1. PDCP duplication based on retransmission grant or CG activation cannot activate PDCP duplication for a certain problematic RB. The PDCP duplication would be activated for all relevant RBs, which would lead to high level of resource waste. 

Observation 2. PDCP duplication based on retransmission grant or CG activation can only be done after the network detects a possibility of ST violation. It may not ensure immediate application of PDCP duplication at the UE side due to pre-processing. Accordingly, ST may still be violated. 

Observation 3. UE autonomous activation based on TX-side timer has not been clearly understood how to operate.
Observation 4. UE autonomous activation based on PDCP SN has not been supported by sufficient number of companies. 

Observation 5. RAN2 has started only to discuss how to enter ST state and further need to decide how to exit ST state.

Observation 6. RAN2 still has another actions that can be performed in ST state on the table, for which the detailed operation/ benefit/ impact have not been analysed yet.

Observation 7. It seems not realistic to finalize the progress on the QoS support for ST considering the remaining issues and target of the WI.
Proposal. RAN2 discuss not to progress further on QoS support for ST in Rel-17. 
