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1.
Introduction

In the previous RAN2 meeting, bundling operation including repetition for configured grant and slot aggregation for dynamic grant was discussed and the HARQ operation of initial transmission of such a bundle is captured already in TS 38.321. In this contribution, we intend to discuss the leftovers for the bundle operation in NR.

2. Discussion
2.1
Background
In LTE, bundling operation is introduced in terms of TTI bundling and repetitions for NB-IoT UEs or BL UEs or eMTC for both UL and DL. Regarding the retransmission of a bundle, it is also stated in the TS 36.321 that a retransmission of a bundle is also a bundle and bundling doesn't apply to MSG3 as follows [1],

· DL HARQ operation

For NB-IoT UEs or BL UEs or UEs in enhanced coverage, the parameter DL_REPETITION_NUMBER provides the number of transmissions repeated in a bundle. For each bundle, DL_REPETITION_NUMBER is set to a value provided by lower layers. Within a bundle, after the initial (re)transmission, DL_REPETITION_NUMBER-1 HARQ retransmissions follow. The HARQ feedback is transmitted for the bundle and a downlink assignment corresponding to a new transmission or a retransmission of the bundle is received after the last repetition of the bundle. A retransmission of a bundle is also a bundle.
· UL HARQ operation

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the MAC entity is configured with one or more SCells with configured uplink.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. TTI bundling is not supported when the MAC entity is configured with one or more SCells with configured uplink.
For transmission of Msg3 during Random Access (see subclause 5.1.5) TTI bundling does not apply. For NB-IoT UEs, BL UEs or UEs in enhanced coverage, uplink repetition bundling is used for transmission of Msg3.
Repetitions for configured grant and slot aggregation for dynamic grant are supported in NR by leverage of bundling operation. The retransmission issue was once included in the email discussion [2] but without any conclusion due to lack of RAN1 progress and whether slot aggregation can be applied for Msg3 is missing in the MAC spec as well. Given the potential impact to MAC spec, it is worthwhile resolving the leftovers for RAN2. 
Observation 1: Retransmission of a bundle and allowance of Msg3 bundling is not clear in NR, which is captured in LTE MAC spec.
2.2
Bundling operation for Msg3
RAN1 have discussed whether to introduce bundling operation for Msg3 during the discussion on Msg3 size limit in NR and agreed not to have it in R15 [3]. Msg3 repetitions in LTE is realized by the indication of repetition number in RAR, however, without such indicator in RAR in R15, we can conclude that bundling operation for Msg3 is infeasible. Someone may argue slot aggregation can apply for Msg3 in case of CBRA for UEs in RRC_CONNECTED. Although the repetition number is configured by RRC dedicated signalling, gNB is unaware of the specific repetition number before successful decoding Msg3. In addition, it is not needed to distinguish the case for CBRA and CFRA regarding Msg3 repetitions. The CR can be found in [4].
Proposal 1: RAN2 confirms that bundling operation does not apply for Msg3 during RA procedure.
2.3
Bundling operation for GB retransmissoin
For dynamic grant, once slot aggregation for PUSCH/PDSCH is configured to the UE, the UE shall perform the bundling operation for transmitting/receiving a TB. Given that slot aggregation is intended to improve the reliability, if the initial transmission of a bundle fails, it is reasonable to continue the same bundling for the retransmission, which is scheduled by C-RNTI or MCS-C-RNTI. 
For configured grant, repetition can be configured to the UE in order to facilitate the bundling transmission for initial transmission. Once the initial transmission fails, the gNB is able to schedule the retransmission by CS-RNTI. Similar to the slot aggregation, the retransmission scheduled by CS-RNTI should also apply bundling operation. However, whether to continue the retransmission following the repetition number configured applicable for configured grant or for the slot aggregation number applicable for dynamic grant should be decided by RAN1. It is beneficial to send LS to RAN1 of the RAN1 assumption and FFS on the details, e.g. retransmission scheduled by CS-RNTI. The draft LS can be found in [5]
Proposal 2: RAN2 assumes that a retransmission of a bundle is also a bundle. The details can be pending to RAN1. 
Proposal 3: Send a LS to RAN1 of above agreements.
3. Conclusion
We discuss the leftovers of the bundling operation for HARQ, and have the following observation and proposals.
Observation 1: Retransmission of a bundle and allowance of Msg3 bundling is not clear in NR, which is captured in LTE MAC spec.
Proposal 1: RAN2 confirms that bundling operation does not apply for Msg3 during RA procedure.
Proposal 2: RAN2 assumes that a retransmission of a bundle is also a bundle. The details can be pending to RAN1. 
Proposal 3: Send a LS to RAN1 of above agreements.
4. Reference
[1] TS 36.321[2] R2-1802212 Summary of [NR-AH1801#5] [NR UPMAC] Repetition aspects, Huawei, HiSilicon.

[3] RAN1#94 minutes.

[4] R2-1815303 Clarification to bundling operation for Msg3, Huawei, HiSilicon.
[5] R2-1815304 LS on HARQ operation for bundling, Huawei, HiSilicon.
