[bookmark: _Toc193024528]3GPP TSG-RAN WG2 # 115 electronic                                                         R2-2108516                                                      
Online, August, 2021                                                   

Agenda Item:	8.5.4
Source: 	CMCC	
Title:  	Discussion on the RAN support for new QoS parameters
WID/SID:	         NR_IIOT_URLLC_enh
Document for:	Discussion and Decision
Introduction
In the RAN2 #114e meeting, the following agreements have been decided as below:
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
6. 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)
7. Survival Time triggered proactively based on Sequence Number is deprioritized
8. UE-based reactive solution based on RLC-NACK is not pursued
9. 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.  

And there is an email discussion related to this topic before the meeting. Hence, in this contribution, the analysis on the RAN impact for supporting of new TSCAI parameters and potential solutions are provided in the following sections, which had not been extensively discussed during email discussion.
Discussion
As described in TR 23.700[1], the survival time optionally included in TSCAI is supposed to be in the “time” unit of 5GS time domain and the SMF determines the survival time referring to which ingress and provide it to gNB over NGAP. The RAN is supposed to monitor the status of message and start the survival time monitoring to perform the enhancement mechanism for uplink during the survival time.
Issue1: How to trigger the UE entering the survival state in time
In the last meeting, RAN2 assumes that the gNB implementation solutions as the mechanisms for survival time handling are not sufficient and UE-based reactive solutions could be studies as well. The survival time status should be monitored after the message failure detected. RAN can detect such kind of failure via the transmission state of previous message, or based on HARQ feedback if the HARQ RTT is shorter than the one or two transfer intervals. Since HARQ retransmission may not be required in the case that survival time is defined as only one transfer intervals, the L1 HARQ feedback may also be considered as one solution to indicate the UE to enter the survival time monitoring status. 
In the summary discussion of last meeting [5], RAN2 assumes to take the performance requirements of the top 3 rows of Table 5.2-1 from TS 22.104 which indicates that one message failure leads the UE enters survival time status. The LCP restriction allowedCG-List introduced in R16 could restrict the grant to be transmitted in allowed CG. Once the HARQ retransmission or L1 HARQ feedback of CG is received, only the DRBs or QoS flows with the TSCAI parameters survival time should be considered to enter the survival time monitoring status and improve the reliability on the link of DRB/PDCP/RLC/LCH with the TSCAI parameters survival time. 
Proposal 1: RAN can detect message failure via the transmission state of previous message, or based on HARQ feedback during the survival time.  The L1 HARQ feedback may also be considered as one solution which explicitly indentifies to enter the survival time monitoring status.
Proposal 2: Once the HARQ retransmission or L1 HARQ feedback of CG is received, only the DRBs or QoS flows with the TSCAI parameters survival time should be considered to enter the survival time monitoring status and improve the reliability on the link of DRB/PDCP/RLC/LCH with the TSCAI parameters survival time. 

Issue2: How to ensure the alignment on the entering the survival state between the gNB and the UE without the delay from negotiation signalling
In controlled NRU environment defined in R17 WI, LBT failure before the data transmission may rarely occur but indeed it is still possible to fail the stringent reliability and latency requirement of URLLC traffic.  Therefore, the further enhancement mechanism for improvement of reliability should be studied when taking survival time into account. 
Introduced in R16 [2], up to 4 RLC legs per radio bearer could be configured for PDCP duplication transmission and the network dynamically active/de-active the subset of configured RLC legs by Duplication RLC Activation/Deactivation MAC CE to transmit the copies of PDCP duplication.  The UE triggered PDCP duplication activation/deactivation mechanism was discussed in R16 and could be reconsidered since it may fasten the PDCP duplication activation/deactivation procedure [3]. UE could be pre-configured via RRC with CG resources and PDCP duplication resources in advance, however, during email discussion, some companies rise a critical issue that is how to avoid the resource waste since the gNB cannot timely aware that the UE is within the survival time state, even fast feedback is in use without the UE’s feedback. In our understanding, a possible approach is that all these resource are not reserved for dedicated UEs before UE enters the survival time monitoring status. The HARQ retransmission or L1 HARQ feedback of CG will implicitly active all these pre-configured resource for the UE who enters survival time monitoring status, as shown in the below figure. 


Proposal 3: UE could be pre-configured via RRC with CG resources and PDCP duplication resources in advance, however all these resource are not reserved for dedicated UEs before UE enters the survival time monitoring status. The HARQ retransmission or L1 HARQ feedback of CG will implicitly active all these pre-configured resource for the UE who enters survival time monitoring status.
Conclusion
In this contribution, the analysis on the RAN impact for supporting of new QoS parameters and potential solutions are discussed.
Proposal 1: RAN can detect message failure via the transmission state of previous message, or based on HARQ feedback during the survival time.  The L1 HARQ feedback may also be considered as one solution which explicitly indentifies to enter the survival time monitoring status.
Proposal 2: Once the HARQ retransmission or L1 HARQ feedback of CG is received, only the DRBs or QoS flows with the TSCAI parameters survival time should be considered to enter the survival time monitoring status and improve the reliability on the link of DRB/PDCP/RLC/LCH with the TSCAI parameters survival time. 
Proposal 3: UE could be pre-configured via RRC with CG resources and PDCP duplication resources in advance, however all these resource are not reserved for dedicated UEs before UE enters the survival time monitoring status. The HARQ retransmission or L1 HARQ feedback of CG will implicitly active all these pre-configured resource for the UE who enters survival time monitoring status.
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