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Introduction

This contribution intends to discuss the remaining issues on RLC/PDCP aspects, including the LS from SA2 about the new 5QI defined in NTN.
Discussion 
 LS about the new 5QI
Following are the new 5QI defined by SA2 [2]:

----------------------------------------------- From LS R2-2104622 ---------------------------------------------------------
	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget

(NOTE 3)
	Packet Error

Rate 
	Default Maximum Data Burst Volume

(NOTE 2)
	Default

Averaging Window
	Example Services

	10
	Non-GBR
	90
	832ms

(NOTE 13)

(NOTE 17)
	10-6
	N/A
	N/A
	Video (Buffered Streaming)

TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics


NOTE 13:
A static value for the CN PDB of 20 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface

NOTE 17:
The worst case one way propagation delay for GEO satellite is expected to be ~270ms, ,~ 21 ms for LEO at 1200km, and 13 ms for LEO at 600km. The UL scheduling delay that needs to be added is also typically 1 RTD e.g. ~540ms for GEO, ~42ms for LEO at 1200km, and ~26 ms for LEO at 600km. Based on that, the 5G-AN Packet delay budget is not applicable for 5QIs that require 5G-AN PDB lower than the sum of these values when the specific types of satellite access are used (see TS 38.300 [27]). 5QI-<New Value> can accommodate the worst case PDB for GEO satellite type.

----------------------------------------------- From LS R2-2104622 ---------------------------------------------------------
Based on above, it can be calculated that the delay budget PDB available for NG-RAN is 832 ms minus 20 ms equals to 812 ms which intends to cover also the worst case in GEO where the RTT is 540ms. Considering legacy retransmissions with HARQ feedback, the packet delay (without consideration on processing delay and additional delay waiting for resource) for worst cases in GEO is 1RTD (540ms), 2RTD(1080ms), 3RTD(1580ms), 4RTD (2160ms) respectively when 0,1,2,3 HARQ retransmissions is used. Since the available PDB (812 ms) is less than 2RTD in the worst case in , which means to legacy HARQ retransmission (e.g., with feedback) can not be used if wanting to support the new 5QI. 
Observation 1: The available PDB for NG-RAN is 812 ms which is less than 2 RTD in the worst case in GEO(2*540=1080 ms), which means legacy HARQ retransmission (e.g., with feedback) can not be used in some GEO scenarios with the new 5QI.
Based on previous agreements, it is supported that NW can disable the HARQ feedback by its implementation for some services to decrease the packet delay. There is no further enhancements is needed except for timer adaption is required in RAN2 to support the new 5QI.

Observation 2: It is agreed in RAN2 that HARQ feedback can be disabled based on NW’s decision to decrease the packet delay. No new RAN2 enhancements except for timer adaption is required in RAN2 to support the new 5QI.
NR supports other methods to improve transmission availability while decreasing transmission delay, e.g., repetition, slot aggregation, blind retransmission (when feedback is disabled) and etc. However, considering the new 5QI mainly impact the discussion on scheduling restrictions in RAN1 and it is within RAN1’s scope to evaluate whether current retransmission methods can fulfil the new requirement on PER, it is proposed to wait for RAN1’s confirmation on the feasibility of this new 5QI.
Observation 3: legacy methods, e.g., repetition, slot aggregation, or blind retransmission can be used to improve the transmission reliability when feedback is disabled.

Observation 4: The new 5QI mainly impact the discussion on scheduling restrictions in RAN1 and it is within RAN1’s scope to evaluate whether legacy retransmission methods can fulfil the new requirement on PER.
Proposal 1: RAN2 wait for RAN1’s confirmation on the feasibility of new 5QI.
 PDCP t-Reordering Timer and discardTimer

Following agreements have been achieved last meeting on PDCP and RLC aspects:
	Agreements:

The UE utilizes the t-Reassembly timer value that does not depend on the time-varying UE-gNB delay.

The value range of t-Reassembly shall be extended. The following set of values are possibly added for t-Reassembly timer: {ms210, ms220, ms340, ms350, ms550, ms1100, ms1650, ms2200}. Any other values are FFS.

The network can configure the values of PDCP discardTimer and PDCP t-Reordering timer greater than the RLC t-Reassembly timer.

Extend the range of the PDCP discardTimer and the PDCP t-reordering timer. One option is to enlarge the set of allowed values for the PDCP discardTimer and the PDCP t-reordering timer. The exact values FFS


It is agreed that the t-Reassembly timer value is extended by larger value sets without dependency in the time-varying UE-gNB delay, which means the same as legacy, NW can based on it’s implementation to configure the t-Reassembly timer. To have a unified design on PDCP/RLC timers, it is suggest to use the same principle for extension of PDCP discardTimer and t-Reordering timer, i.e., without making the PDCP discardTimer and t-Reordering timer dependent on the time-varying UE-gNB delay. And it is proposed to confirm that the if new 5QI is confirmed feasible in RAN1, the value range of PDCP discardTimer and t-Reordering timer is enlarged, and it is up to NW’s implementation to configure the values.

Observation 5: It is preferred to have the same principles used to extend t-Reassembly timer for extension of PDCP discardTimer and t-Reordering timer to have a unified design on PDCP/RLC timers.

Proposal 2: Confirm that the if new 5QI is confirmed feasible by RAN1, the value ranges of PDCP discardTimer and t-Reordering timer is enlarged, and it is up to NW’s implementation to configure the values.

Conclusion

LS about new 5QI

Observation 1: The available PDB for NG-RAN is 812 ms which is less than 2 RTD in the worst case in GEO(2*540=1080 ms), therefore legacy HARQ retransmission (e.g., with feedback) can not be used in some GEO scenarios with the new 5QI.
Observation 2: It is agreed in RAN2 that HARQ feedback can be disabled based on NW’s decision to decrease the packet delay. No new RAN2 enhancements except for timer adaption is required in RAN2 to support the new 5QI.
Observation 3: legacy methods, e.g., repetition, slot aggregation, or blind retransmission can be used to improve the transmission reliability when feedback is disabled.

Observation 4: The new 5QI mainly impact the discussion on scheduling restrictions in RAN1 and it is within RAN1’s scope to evaluate whether legacy retransmission methods can fulfil the new requirement on PER.
Proposal 1: RAN2 wait for RAN1’s confirmation on the feasibility of new 5QI.
PDCP t-Reordering Timer and discardTimer

Observation 5: It is preferred to have the same principles used to extend t-Reassembly timer for extension of PDCP discardTimer and t-Reordering timer to have a unified design on PDCP/RLC timers.

Proposal 2: Confirm that the if new 5QI is confirmed feasible by RAN1, the value ranges of PDCP discardTimer and t-Reordering timer is enlarged, and it is up to NW’s implementation to configure the values.
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