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1.
Introduction

This document is used to present the summary of the offline comments for the following email discussion.

L2 parameter ranges

R2-2000780
PDCP discard timer with 0.5ms
Fujitsu
discussion
Rel-16
NR_L1enh_URLLC-Core

R2-2000800
PDCP discard timers
Ericsson
discussion
NR_L1enh_URLLC-Core

R2-2001332
New values for RLC and PDCP timers- Open issue and capabilities
Qualcomm Incorporated
discussion

R2-2001361
On Layer 2 parameter values to support delay critical GBR QoS flows
Huawei, HiSilicon
discussion
Rel-16
NR_L1enh_URLLC-Core

· [AT109e][063][URLLC] L2 Parameters etc (Huawei) 


Intended outcome: Treat the 4 documents above, resolve issues, if any. Find OIs, if any.


Deadline: Mar 3 1200 CET
2.
Discussions
· PDCP discard timer

In the last RAN2 meeting, several shorter values of PDCP discard timer were introduced for URLLC with a FFS on 0.5ms. Based on the [1][2][3][4], different views are present. 

	· In Rel-16 NR, allow values {FFS0.5, 1, 2, 4, 6, 8} ms for the discard timer.


Q1. Do you think 0.5ms for PDCP discard timer should be introduced in Rel-16 for URLLC ?
	Company
	Y/N
	Comments (Please indicate comment with your answer)

	 Apple
	Y
	 There is a use case for URLLC where it may be useful to support 0.5ms discard timer (as long as there is a UE capability)

	 LG
	Y 
	 Considering URLLC requirement, this can be included. 

	OPPO
	Y
	0.5 ms should be introduced as a new PDCP discard timer

	Fujitsu
	N
	We will disagree with 0.5ms unless the clear technical reason is provided even if it is agreed as UE capability. The principle of packet discard would be that packet discard due to late packet arrival should be handled by the application layer, instead of a middle layer i.e. PDCP layer (See our contribution in R2-2000780). If 0.5ms is specified, it will have negative impact to the application layer.

	Huawei, HiSilicon
	N

	0.5ms is not needed for the discard timer for 2 reasons: 1) From the table 5.2-1 in 22.104, the use case requiring 0.5ms transfer interval has the requirement to have end-to-end latency less than 0.5ms. It’s never discussed in Rel-16 to support end-to-end latency less than 0.5ms 2) transfer interval is defined as “time difference between two consecutive transfers of application data from an application via the service interface to 3GPP system”. 22.104 does not say anything about if a packet needs to be discarded if it’s delayed. SA2 thinks it’s beneficial to transmit the delayed packet for some URLLC services

	Qualcomm
	Y
	Transfer interval for motion control use cases in TS 22.104 includes case with 0.5 ms transfer interval. Hence, support for 0.5 ms value will be useful.

	Nokia
	Y
	Agree with Qualcomm, this is needed for some URLLC/TSC use cases defined in TS22.104. 

	Ericsson
	Y
	In Rel-16, more demanding requirements in the order of a few milliseconds for control-systems in the industrial automation context are stated in TS 22.104. In table 5.2-1 of TS 22.104, the smallest periodicity value is 0.5 ms and we propose to extend the PDCP discardTimer value to support 0.5 ms

	ZTE
	Y
	We think 0.5ms is useful for URLLC.

	Samsung
	N
	Frequent discard due to the small value increases the packet loss rate which significantly impact to URLLC performance. Therefore, the NW should avoid the PDCP discard as much as possible. We share the view with Huawei.


There is a clear majority to support 0.5ms for PDCP discard timer in support of URLLC. Two companies that indicate “N” are finally fine with the majority. As the rapporteur, we think that RAN2 can confirm 05ms for PDCP discard timer is agreed.

Proposal 1: In Rel-16 NR, allow the value of 0.5 ms for the PDCP discard timer in URLLC WI.
· Bucket Size Duration

One company in [4] proposes to introduce shorter values of bucketSizeDuration (the minimum value now is 5ms) in order to overcome the risk of over-scheduling in MAC in relation to the MDBV.  
Q2. Do you think the shorter values bucket size duration used in LCP should be introduced in Rel-16 for URLLC (e.g. 1ms, 2ms, 4ms, 6ms etc) ?
	Company
	Y/N
	Comments (Please indicate comment with your answer)

	 Apple
	N
	The smallest Default MDBV in 23.501 is currently set to 255B for a delay critical service.  Bj for this can be satisfied by configuring appropriately small values for PBR.  Hence, a further update to BSD may not be needed.

	 LG
	N 
	We don’t think URLLC needs small MDBV. 

	OPPO
	N
	Current value is reasonable

	Fujitsu
	N
	The key parameter to mitigate the over-scheduling” problem is PBR (Prioritised Bit Rate) instead of bucketSizeDuration. According to the LCP procedure in TS38.321 Section 5.4.3.1.1, the UL scheduling is performed in a way that PBR controls the Bj by the product PBR × T. When the PBR is set to proper values, e.g. between 8 kiloBytes/s and 128 kiloBytes/s, it can satisfy the value 255B of MDBV. This means that shorter value of  bucketSizeDuration is not necessarily.

	Huawei, HiSilicon
	Y
	MDBV denotes the largest amount of data that the 5G-AN is required to service within a period of 5G-AN PDB. Let’s assume that the Delay Critical GBR flow is configured with 5ms bucketSizeDuration (according to the current spec) and it has 5G-AN PDB as 3ms. Now the maximum Bj for this can be PBR*5ms. So instead of scheduling PBR in 3ms 5G-AN PDB, LCP may overschedule the data for Delay Critical GBR by roughly 60%. Hence we propose shorter values for BSD. Please refer to R2-1804911, Nokia from RAN2 #101bis R2-1804911 which proposed lower values for BSD.

	Qualcomm
	N
	We share the same view as Apple and Fujitsu. Over-scheduling problem can be avoided by selecting an appropriate value of PBR. 

	Nokia
	N
	We don’t think shorter BSD is a suitable approach to solve over-scheduling problem.

	Ericsson
	N
	

	ZTE
	N
	

	Samsung
	N
	


There is a clear majority to object the short size of BSD. Therefore, as the rapporteur, we think we don't need to introduce any more values for BSD in Rel-16 NR. 
Proposal 2: In Rel-16 NR, do not introduce additional values of bucket size duration in URLLC WI.
· Logical channel priority

One company in [4] proposes to extend the value range of the existing priority of logical channel in order to map to the standardized 5QI (e.g. increase from 16 to 32).  
Q3. Do you think the value range of logical channel priority should be extended in Rel-16 for URLLC (e.g. from 16 to 32)?
	Company
	Y/N
	Comments (Please indicate comment with your answer)

	 Apple
	N
	 It may not be possible to tie the MAC logical channel priorities mapped exactly to number of entries in the 5QI-Priority table in 23.501 when new use cases are defined in the future, if the number of entries in that table exceeds 32, even if we extend the logical channel priorities.

	 LG
	 N
	We don’t find any problem with 16 priority to support URLLC.  

	OPPO
	N
	For now, the value range is enough. Whether or not to extend it depends on if new use case is introduced.

	Fujitsu
	N
	In practice, the current value range 16 looks enough. Further extension can be considered in future release.

	Huawei, HiSilicon
	Y
	By increasing the number of priorities, gNB will have the flexibility to assign a separate logical channel with different priority level for each QoS flow if needed.

	Qualcomm
	N
	16 is enough to support the maximum number of DRBs we have.

	Nokia
	N
	We do not see why 16 LCH priority levels is insufficient for URLLC.

	Ericsson
	N
	

	ZTE
	N
	

	Samsung
	N
	


There is a clear majority to object more values of logical channel priority. Therefore, as the rapporteur, we think we don't need to introduce any more values for logical channel priority in Rel-16 NR. 
Proposal 3: In Rel-16 NR, do not introduce additional values of logical channel priority in URLLC WI.
· UE capability signalling

Two companies in [3][5] propose to discuss the UE capability of additional value of L2 parameters, e.g. PDCP discard timer, RLC T-StatusProhibit timer and T-PollRetransmit timer. As the rapporteur, we think it is beneficial to initiate the discussions in this meeting.

Q3. Do you think the UE capability signalling should be introduced for the additional value of L2 parameters in Rel-16 for URLLC ?

· Regarding the additional values of PDCP discard timer,
	Company
	Y/N 
	Comments (Please indicate comment with your answer)

	 Apple
	Y
	 The use case for having 0.5ms of PDCP Discard timer is understood to be for URLLC.  However, since not all use cases of URLLC need this timer value, UEs should be allowed to advertise support for this short timer.  The rest of the additional timer values can be supported without any additional UE capability. 

	 LG
	Y 
	  It’s sort of stringent requirement to support URLLC, so all UEs may not need this value. 

	OPPO
	Y
	It is dedicated to URLLC service.

	Fujitsu
	Y
	Although we will disagree with 0.5ms, new values need UE capability signalling.

	Huawei, HiSilicon
	Y
	Supporting low values of timers, and other parameter enhancements should be optional in Rel-16. Hence, UE capability signalling is needed.

	Qualcomm
	Y
	The new RLC and PDCP timers values are primarily aimed at URLLC use cases and may not be relevant to all use cases. Hence, it is useful to allow a UE to indicate whether it supports the feature so that network uses related configurations accordingly.

	Nokia
	Y
	This should be indicated so NW can identify URLLC configurations that the UE can support.

	Ericsson
	Y/N
	We think capability indication is needed, but would like to have one capability indication for all three timers, PDCP discard Timer, RLC T-StatusProhibit Timer, and RLC T-PollRetransmit Timer. These three timers are introduced for the same reason, we don’t see a strong need to separate.

	ZTE
	Y
	We think the support of additional value of L2 parameters should be optional with capability bit. But we are not sure whether a separate capability is needed or we can link/group this with other Rel-16 capability for URLLC.

	Samsung
	Y/N
	New values require the capability signaling. We share the view with Ericsson that one capability indication for all parameters is sufficient.


· Regarding the additional values of RLC T-StatusProhibit timer,
	Company
	Y/N 
	Comments (Please indicate comment with your answer)

	 Apple
	N
	 The additional values of Status Prohibit Timer specified in the release can be supported without any additional UE capability.

	 LG
	Y 
	  See comments on PDCP discard timer. 

	OPPO
	Y
	Dedicated to URLLC service.

	Fujitsu
	Y
	Same comments with PDCP discard timer.

	Huawei, HiSilicon
	Y
	Same comments as for PDCP discard timer.

	Qualcomm
	Y
	Same comments as for PDCP discard timer.

	Nokia
	Y
	Same comments as for PDCP discard timer.

	Ericsson
	Y/N
	We think capability indication is needed, but would like to have one capability indication for all three timers, PDCP discard Timer, RLC T-StatusProhibit Timer, and RLC T-PollRetransmit Timer. These three timers are introduced for the same reason, we don’t see a strong need to separate.

	ZTE
	Y
	Same comments as for PDCP discard timer.

	Samsung
	Y/N
	One capability indication for all parameters is sufficient.


· Regarding the additional values of RLC T-PollRetransmit timer,
	Company
	Y/N 
	Comments (Please indicate comment with your answer)

	 Apple
	N
	 The additional values of Poll Retransmit Timer specified in the release can be supported without any additional UE capability.

	 LG
	Y 
	 See comments on PDCP discard timer.

	OPPO
	Y only if AM is agreed for IIOT usage.
	Retransmission of PDU might not fulfil the URLLC transmission latency requirement. The PDU could be invalid when being retransmitted.

	Fujitsu
	Y
	Same comments with PDCP discard timer.

	Huawei, HiSilicon
	Y
	Same comments as for PDCP discard timer.

	Qualcomm
	Y
	Same comments as for PDCP discard timer.

	Nokia
	Y
	Same comments as for PDCP discard timer.

	Ericsson
	Y/N
	We think capability indication is needed, but would like to have one capability indication for all three timers, PDCP discard Timer, RLC T-StatusProhibit Timer, and RLC T-PollRetransmit Timer. These three timers are introduced for the same reason, we don’t see a strong need to separate.

	ZTE
	Y
	Same comments as for PDCP discard timer.

	Samsung
	Y/N
	one capability indication for all parameters is sufficient.


· Regarding the additional values of Bucket Size duration (if you think the additional values should be introduced),
	Company
	Y/N 
	Comments (Please indicate comment with your answer)

	 Apple
	N
	The smallest Default MDBV in 23.501 is currently set to 255B for a delay critical service.  Bj for this can be satisfied by configuring appropriately small values for PBR.  Hence, a further update to BSD may not be needed.

	 LG
	N 
	 This is not needed. 

	OPPO
	N
	

	Fujitsu
	N
	See the comment to Q2.

	Huawei, HiSilicon
	Y
	Same comments as for PDCP discard timer.

	Qualcomm
	N
	See our comment to Q2.

	Nokia
	N
	

	Ericsson
	N
	

	ZTE
	N
	

	Samsung
	N
	


· Regarding the additional values of logical channel priority (if you think the additional values should be introduced),
	Company
	Y/N 
	Comments (Please indicate comment with your answer)

	 Apple
	N
	 It may not be possible to tie the MAC logical channel priorities mapped exactly to number of entries in the 5QI-Priority table in 23.501 when new use cases are defined in the future, if the number of entries in that table exceeds 32, even if we extend the logical channel priorities.

	 LG
	N 
	 This is not needed. 

	OPPO
	N
	

	Fujitsu
	N
	See the comment to Q3.

	Huawei, HiSilicon
	Y
	Same comments as for PDCP discard timer.

	Qualcomm
	N
	See our comment to Q3.

	Nokia
	N
	

	Ericsson
	N
	

	ZTE
	N
	

	Samsung
	N
	


There is a clear majority to support the additional values of PDCP discard timer, RLC T-StatusProhibit timer and RLC T-PollRetransmit timer are optional with a separate UE capability signalling.
Proposal 4a: In Rel-16 NR, additional values of PDCP discard timer is optional with a separate UE capability signalling.
Proposal 4b: In Rel-16 NR, additional values of RLC T-StatusProhibit timer is optional with a separate UE capability signalling.
Proposal 4c: In Rel-16 NR, additional values of RLC T-PollRetransmit timer is optional with a separate UE capability signalling.
4. Conclusion
Proposal 1: In Rel-16 NR, allow the value of 0.5 ms for the PDCP discard timer in URLLC WI.
Proposal 2: In Rel-16 NR, do not introduce additional values of bucket size duration in URLLC WI.
Proposal 3: In Rel-16 NR, do not introduce additional values of logical channel priority in URLLC WI.
Proposal 4a: In Rel-16 NR, additional values of PDCP discard timer is optional with a separate UE capability signalling.
Proposal 4b: In Rel-16 NR, additional values of RLC T-StatusProhibit timer is optional with a separate UE capability signalling.
Proposal 4c: In Rel-16 NR, additional values of RLC T-PollRetransmit timer is optional with a separate UE capability signalling.
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