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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 UL transmission is a key tool to enable URLLC / HRLLC traffic, which have different embodiments in LTE and NR:

· In LTE, it is configured by RRC and (de)activated by DCI, i.e., can be mapped to Type 2 case in NR. Besides, in LTE, re-transmission can happen on SPS resources.

· In NR, there are two types for the SPS / grant-free transmission defined, Type 1 and Type 2. Besides, in NR, re-transmission cannot happen on Type 1/2 resources, but can be only scheduled by dynamic grant addressed to CS-RNTI.

The re-transmission on SPS resources are described in TS 36.321 as follows, and only limited to synchronous UL HARQ operation case. On the contrary, NR only allows asynchronous UL HARQ operation.

-
else if the MAC entity is configured with semiPersistSchedIntervalUL shorter than 10 subframes and if the uplink grant is a configured grant, and if the HARQ buffer of the identified HARQ process is not empty, and if HARQ_FEEDBACK of the identified HARQ process is NACK; or if the MAC entity is configured with ul-SchedInterval shorter than 10 subframes and if the uplink grant is a preallocated uplink grant, and if the HARQ buffer of the identified HARQ process is not empty, and if HARQ_FEEDBACK of the identified HARQ process is NACK:

   -
instruct the identified HARQ process to generate a non-adaptive retransmission.

For synchronous UL HARQ, LTE has two tools available

· HARQ feedback (i.e., PHICH) is available;

· Transmission on SPS resource is defined as: for periodicity > 10ms case, available SPS resource would trigger new transmission; else, available SPS resource would trigger re-transmission as long as the retransmission number is within maxHARQ-tx;

Based on the two tools, UE can decide to trigger either new or re-transmission on SPS resources.

Observation 1 A tool has been defined in LTE for UE to decide when to flush UL HARQ buffer for synchronous UL HARQ operation.

In NR, which is limited to asynchronous UL HARQ, it defines a timer, i.e., configuredGrantTimer, as a tool for UE to decide whether to wait for UL grant or directly make use of the configured grant for new transmission. After expiry of this timer, it is treated as an ACK from UE perspective.
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

1>
if the ConfiguredGrantTimer for the corresponding HARQ process is not running:

2>
consider the NDI bit for the corresponding HARQ process to have been toggled;

2>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
Observation 2 A tool has been defined in NR for UE to decide when to trigger new transmission for asynchronous UL HARQ operation.

Considering the two tools essentially target at the same issue, there could be different ways to handle this issue in LTE for asynchronous UL HARQ in HRLLC scenario:

· Alt-A: Extend the maxHARQ-tx to asynchronous scenario, i.e., define a periodicity-based rule for UE to decide to perform either new or re-transmission on SPS resource for asynchronous case as well (besides repetition case), and if re-transmission is allowed, use maxHARQ-tx for the UE to know when to flash UL buffer and start new transmission. The problem is that the PHICH feedback is still missing.
· Alt-B: Apply the configuredGrantTimer to LTE, i.e., does not allow re-transmission on SPS resource for asynchronous case (except for repetition case), and use configuredGrantTimer for the UE to decide whether to perform new transmission on SPS resource.

Comparing the two solutions, we prefer option-2 to align the UE behaviour of LTE and NR, and thus to keep the following statement in TS 36.321.

HARQ feedback is not applicable for asynchronous UL HARQ.

NOTE:
For asynchronous HARQ operation, UL retransmissions are triggered only by adaptive retransmission grants, except for retransmissions within a bundle.
Proposal 1 Apply configuredGrantTimer for asynchronous UL HARQ operation defined in NR in LTE as well.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
A tool has been defined in LTE for UE to decide when to flush UL HARQ buffer for synchronous UL HARQ operation.
Observation 2
A tool has been defined in NR for UE to decide when to trigger new transmission for asynchronous UL HARQ operation.


Based on the observations, we propose:
Proposal 1
Apply configuredGrantTimer for asynchronous UL HARQ operation defined in NR in LTE as well.
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