3GPP TSG-RAN WG2 #113Bis
R2-2103441
E-Meeting,   12th April- 20th April ,2021

Agenda item:
8.5.3
Source:
ZTE corporation, Sanechips
Title:
Further Consideration on the URLLC transmission on UCE
Document for:
Discussion and Decision

Introduction

In RAN2#113 e-meeting, the following agreements are achieved as below:

Agreements:

1.LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)

2.Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. 

If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.

3.the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.

4.FFS With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed

5.LBT failure is not considered when determining a grant priority for intra-UE prioritization (17/22)

6.Configuring a subset of HARQ processes as “restricted processes” for transmission of data from higher priority LCHs is not supported (18/22)

7.Enhancements for handling conflicting DG-CG transmissions of the same HARQ process are not supported (18/22)

And two issues are left from the last meeting:

Whether to support the simultaneous configuration of AutonomousTx and CGRT, and what is the impact on the specification

Whether to support the priority handling of the HARQ process ID selection for one CG occasion
The intention of this contribution  is to share our views on above two issues.
Discussion

The Simultaneous Configuration of AutonomousTx and CGRT 
Regarding the agreements achieved in RAN2#112 emeeting:

3
When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.

4
When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

According to the agreements, from RAN2 perspective, The cg-RetransmsisionTimer is to determine which type of CG transmission shall be used, if cg-RetransmissionTimer is configured, the NRU type CG transmission is used (i.e HARQ process ID and RV selection is determined by UE itself), otherwise, the legacy type CG transmission is used (i.e HARQ process ID is determined by the formula and the RV is determined by following either RRC or DCI)

Coupled with the agreements

=> LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)
=>Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. 

If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.

The most direct conclusion can be derived as below when CGRT and LBP (i.e LCH based Prioritization) is configured together:
	The Possible Configuration
	Conclusion deducted from the current agreements

	Case 1: CGRT is configured while the AutoTx is not
	NRU type CG transmission is used

Autonomous Retransmission for LBT failure is supported

Autonomous Transmission for deprioritization is not supported

	Case 2: AutoTX is configured while the  CGRT is not
	URLLC type CG transmission is used
Autonomous Retransmission for LBT failure is not supported 
Autonomous Transmission for deprioritization is  supported

	Case 3: AutoTX and CGRT is configured together
	NRU type CG transmission is used
Autonomous transmission for both LBT failure and deprioritization are supported


Assuming that TX and CGRT is mutually exclusive (i.e case 3 is not supported), meaning that the Autonomous Retransmission for LBT failure is always mutually exclusive with the autonomous Retransmission for deprioritization. Under this assumption, when the NRU type CG transmission is used, the autonomous retransmission for prioritization is not supported; and when URLLC type CG transmission is used, the autonomous retransmission for LBT failure is not supported, no matter in which case, the MAC PDU loss is inevitable.

In addition, with the below agreements:

=>The MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
In case 3, if a MAC PDU for one CG transmission is deprioritized, and then the corresponding CGRT and CGT will not be running or be stopped, according to the below specification, 

--------------------------  From 38.321 ---------------------------------------------

2>
else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then for the corresponding HARQ process:

3>
if the configuredGrantTimer is not running, and the HARQ process is not pending (i.e. new transmission):

4>
consider the NDI bit to have been toggled;

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

3>
else if the previous uplink grant delivered to the HARQ entity for the same HARQ process was a configured uplink grant (i.e. retransmission on configured grant):

4>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

--------------------------  From 38.321 ---------------------------------------------

The CG occasion for this MAC PDU would be treated as new transmission, and then go to the next part of the specification as shown below:
------------------------- From 38.321 ----------------------------------------------

3>
else if this uplink grant is a configured grant configured with autonomousTx; and

3>
if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and

3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the uplink grant size matches with size of the obtained MAC PDU; and

3>
if none of PUSCH transmission(s) of the obtained MAC PDU has been completely performed:

4>
consider the MAC PDU has been obtained.

<omit for short>

3>
if a MAC PDU to transmit has been obtained:
4>
if the uplink grant is not a configured grant configured with autonomousTx; or

4>
if the uplink grant is a prioritized uplink grant:

5>
deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;

5>
instruct the identified HARQ process to trigger a new transmission;
------------------------- From 38.321 ----------------------------------------------
Thus Generally speaking, the support of the simultaneous configuration of  CGRT and AutonomousTx  dose not need change the current spec a lot, we also can keep the current spec as it is maybe with the slight change in the future ,thus we propose:

Proposal 1: The CGRT and Autonomous TX can be configured together for one CG configuration in Rel-17, and the autonomous transmission for deprioritization shall be treated as a new transmission as it is in Rel-16.

Priority handling of the HARQ process ID selection between new transmission and re-transmission
In rel-16, the priority determination procedure is to select the UL grant with the highest priority level among multiple UL grants or SR, it is definitely different with the priority handling inbetween new transmission and re-transmission. Therefore, the legacy priority handling procedure is no longer suitable to the new scenario.

In addition, to define a certain rule of selecting the HARQ process between new transmission and re-transmission seems not always beneficial for URLLC transmission.  For example:
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Fig.1 The illustration of one example for assumption of priority handling between New transmission and retransmission
In this example, assuming that there are two configured grant configured with the same TB size for a UE, both configured grant configurations are for TSN service and only sending the data from one specific LCH respectively, the configured grant  with the lower LCH priority (i.e configured grant configuration #2) will take more risk of the transmission delay, since the CG grant from CG#2 is responsible not only for the new transmission and retransmission from LCH#1 but also for the retransmission of the data from LCH#1. The domino effect of delaying the data transmission from LCH#2 will be deteriorated increasingly by the increasing data retransmission times no matter from LCH#1 and LCH#2. One may argue that NW anyway can schedule the DG as a complement, actually, NW scheduling DG is upon the received BSR or SR, since the CG is configured, the regular BSR MAC CE can not be triggered and only periodical BSR MAC CE can work the time delay is determined by the period of the BSR.Moreover, if LCH#1 and LCH#2 is grouped into the same LCG, NW maynot be so much sensitive for this LCG since the CG have been already configured.

Observation 1: The priority handling for HARQ process ID selection between new transmission and retransmission will deteriorate the domino effect of the transmission delay for the configured grant with the lower priority.

Furthermore, if we do nothing , which means the retransmission will always override the new transmission, it is also not reasonable to the configuration grant using for the data transmission which is with smaller survival time and urgent delay requirement. 

Observation 2: For autonomous retransmission, retransmission always overriding new transmission will cause the delay issue for the configured grant using for the data transmission with smaller survival time and urgent delay requirement.

Considering the  introduction of a new mechanism of the priority handling for HARQ selection between the new transmission and retransmission have its own pros and cons, we suggest to go for a easy way, we propose that:

Proposal 2: Get rid of the R-16 principle “The UE shall prioritize retransmissions before initial transmissions.” .  It is up to UE implementation to handle the priority relationship between initial transmission and retransmission for one CG grant in Rel-17.
Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Proposal 1: The CGRT and Autonomous TX can be configured together for one CG configuration in Rel-17, and the autonomous transmission for deprioritization shall be treated as a new transmission as it is in Rel-16.

Observation 1: The priority handling for HARQ process ID selection between new transmission and retransmission will deteriorate the domino effect of the transmission delay for the configured grant with the lower priority.

Observation 2: For autonomous retransmission, retransmission always overriding new transmission will cause the delay issue for the configured grant using for the data transmission with smaller survival time and urgent delay requirement.

Proposal 2: Get rid of the R-16 principle “The UE shall prioritize retransmissions before initial transmissions.” .  It is up to UE implementation to handle the priority relationship between initial transmission and retransmission for one CG grant in Rel-17.
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