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1 Introduction

In RAN2#99bis, it was agreed that

Agreements:

1
PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2
RAN2 works on PDCP data duplication for both CA and DC.
3a
At least UM bearers are supported for PDCP duplication via CA.
4
PDCP enables reordering and duplication detection when PDCP duplication is configured.
6
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

7
For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

9
LCH to carriers/cells restriction is configured for CA duplication.

In this contribution, we discuss the detailed aspects for HARQ configuration.
2 Discussion
SPS / grant-free transmission is a key tool to enable URLLC / HRLLC traffic. However, considering the case where network may miss the autonomous UL transmission by UE, which is somehow caused by the feature of SPS skipping, UE needs a solution to autonomously flush HARQ buffer. Otherwise, HARQ buffer flashing has to rely on UL grant sent by network, or the new arrived data in RLC buffer would be stuck.

Observation 1 A tool is needed for UE to flush UL HARQ buffer when using SPS / grant-free resources.

In LTE, there is such tool, i.e., maxHARQ-tx, which is used for synchronous HARQ, and it is configured as a per-MAC value.

MAC-MainConfig ::=
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OPTIONAL,
-- Need ON


periodicBSR-Timer




PeriodicBSR-Timer-r12
OPTIONAL,
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BOOLEAN

Observation 2 LTE defines maxHARQ-Tx to flush UL HARQ buffer.

In NR, a timer T is being discussed; it is FFS whether it would have similar functionality, as agreed from RAN2#99bis.

For both Type1 GF and SPS.

1. FFS - A time T is started after an UL transmission on a HARQ process is configured to wait.   FFS whether the UL Transmission is considered as  ACK or NACK after expiry.  

Observation 3 NR is discussing to introduce a timer T of which the expiry may be seen as ACK or NACK.

Therefore, it is suggested that RAN2 to discuss in what way the UL HARQ buffer flushing is to be done for HRLLC in LTE. As agreed by RAN1#90bis, the target scenario of HRLLC is as follows, I.e., 1ms and 10ms would be the target latency of HRLLC.

Agreement: URLLC for LTE should target the requirement defined by ITU, i.e., 10-5 error probability in transmitting a layer 2 PDU of 32 bytes within 1 ms. Additional less stringent requirements can be considered.

Agreement: In addition to (10-5, 1ms, 32 bytes packet), URLLC for LTE should target the requirement of 10-4 error probability in transmitting a layer 2 PDU of 32 bytes within 10 ms.

Observation 4 HRLLC targets at latency requirement of 1ms and 10ms.
Proposal 1 RAN2 discuss the tool for HRLLC to do HARQ buffer flushing on SPS / grant-free resources, targeting at 1ms / 10ms latency requirement.

Considering the LCP procedure as follows, for SPS / grant-free resources, it is not limited to carry RLC PDU from HRLLC logical channel, but would be used to carry MAC CE, and RLC PDU from other DRB / SRB, for which 1ms / 10ms may be too restrictive. For example, 

· For DRB, according to the current QCI definition, for non-HRLLC DRB, the end-to-end latency requirement is in the range of 50ms – 300ms.

· For SRB, the latency requirement is not necessarily limited to 1ms.

· For MAC CE like BSR, PHR, the latency requirement is not necessarily limited to 1ms.

-
MAC control element for C-RNTI or data from UL-CCCH; 

-
MAC control element for DPR;

-
MAC control element for SPS confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for Recommended bit rate query;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.

Observation 5 It is too restrictive to always target at 1ms / 10ms for all SPS / grant-free transmission.

In order to secure HRLLC traffic, the L1/L2 parameters have to be tuned jointly. The effort on reduced processing time and short TTI can be seen as a part of this, i.e., the system is expected to schedule special resources to carry URLLC traffic, e.g., with shorter processing time and TTI. This spirit should be extended to HARQ buffer flushing operation for SPS / grant-free resources, i.e., the flushing should differ between the case whether the current HARQ process is for HRLLC traffic or not. This is also to address the objective included in WID.

· On higher layers [RAN2]

Handling of different services with different reliability/latency constraints within the same UE

Proposal 2 RAN2 aims at defining a HARQ buffer flushing tool which can differentiate HRLLC and non-HRLLC cases for the same UE.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
A tool is needed for UE to flush UL HARQ buffer when using SPS / grant-free resources.
Observation 2
LTE defines maxHARQ-Tx to flush UL HARQ buffer.
Observation 3
NR is discussing to introduce a timer T of which the expiry may be seen as ACK or NACK.
Observation 4
HRLLC targets at latency requirement of 1ms and 10ms.
Observation 5
It is too restrictive to always target at 1ms / 10ms for all SPS / grant-free transmission.


Based on the observations, we propose:
Proposal 1
RAN2 discuss the tool for HRLLC to do HARQ buffer flushing on SPS / grant-free resources, targeting at 1ms / 10ms latency requirement.
Proposal 2
RAN2 aims at defining a HARQ buffer flushing tool which can differentiate HRLLC and non-HRLLC cases for the same UE.
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