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1. Introduction
There can be multiple transmissions within a bundle of the configured uplink grant. In this contribution, we discuss an issue of DRX in case of a bundle transmission of configured uplink grant.
2. Discussion 
For the configured uplink grant, as specified in TS 38.321 [1] below, the MAC entity can transmit a TB repK times within a bundle after the initial uplink grant is delivered to the HARQ entity. And the uplink grants within a bundle of a configured uplink grant are separate uplink grants. 
	[bookmark: _Toc29239835][bookmark: _Toc46525371]5.4.2	HARQ operation
[bookmark: _Toc29239836][bookmark: _Toc46525372]5.4.2.1	HARQ Entity
[…]
When the MAC entity is configured with pusch-AggregationFactor > 1, the parameter pusch-AggregationFactor provides the number of transmissions of a TB within a bundle of the dynamic grant. After the initial transmission, pusch-AggregationFactor – 1 HARQ retransmissions follow within a bundle. When the MAC entity is configured with repK > 1, the parameter repK provides the number of transmissions of a TB within a bundle of the configured uplink grant. After the initial transmission, HARQ retransmissions follow within a bundle. For both dynamic grant and configured uplink grant, 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 triggered without waiting for feedback from previous transmission according to pusch-AggregationFactor for a dynamic grant and repK for a configured uplink grant, respectively. Each transmission within a bundle is a separate uplink grant after the initial uplink grant within a bundle is delivered to the HARQ entity.
[…]



In addition, the DRX functionality is specified in TS 38.321 [1] as below. When a MAC PDU is transmitted in a configured uplink grant, the MAC entity stops the drx-RetransmissionTimerUL and starts the drx-HARQ-RTT-TimerUL.
	[bookmark: _Toc29239849][bookmark: _Toc46525385]5.7	Discontinuous Reception (DRX)
[…]
When DRX is configured, the MAC entity shall:
[…]
1>	if a MAC PDU is transmitted in a configured uplink grant:
2>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first repetition of the corresponding PUSCH transmission;
2>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
[…]
1>	if a drx-HARQ-RTT-TimerUL expires:
2>	start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerUL.
[…]



Based on previous discussion in RAN2 meeting, it seems that each separate uplink grant within a bundle is a configured uplink grant. Therefore, according to the current spec [1], the drx-RetransmissionTimerUL is stopped at each repetition of the bundle. One example is shown in the Figure 1 below. There are 4 transmission occasions in the bundle of a configured uplink grant. The length of the drx-HARQ-RTT-TimerUL is 28 symbols. The drx-HARQ-RTT-TimerUL is started after the end of the first repetition of transmission. Upon the drx-HARQ-RTT-TimerUL expires, the drx-RetransmissionTimerUL is started. And at the fourth transmission occasion, the drx-RetransmissionTimerUL is stopped so UE would not monitor PDCCH for any potential retransmission, which would result in data missing.

Figure 1: an example of the operation of DRX timers for the bundle of a configure UL grant

In Rel-16 [2], the repK could be up to 8 repetitions (in 112 symbols) and the length of the drx-HARQ-RTT-TimerUL is still from 0 to 56 symbols. It means that the drx-HARQ-RTT-TimerUL would expire (and then the drx-RetransmissionTimerUL start) before the last repetition of the bundle; therefore, the above problem could occur.
Observation:  The drx-RetransmissionTimerUL is wrongly stopped within a bundle of a configured uplink grant, resulting in that the UE does not monitor the PDCCH for any potential retransmission.
On the other hand, if only the first transmission occasion (i.e. initial uplink grant) of a bundle is considered as a configured uplink grant and other uplink grants within the bundle are not, the drx-HARQ-RTT-TimerUL would not be started correctly. For example, if the occasion 2 in Figure 1 is used for initial transmission, the drx-HARQ-RTT-TimerUL is not started, then the drx-RetransmissionTimerUL would not be started either. 
Proposal:    If a MAC PDU is transmitted in a configured uplink grant and the MAC PDU transmission is the first repetition of the corresponding PUSCH transmission, the MAC entity stops the drx-RetransmissionTimerDL for the corresponding HARQ process.
(Agree the accompanying CRs [3][4] with the TP below.)
3. Conclusion
In this contribution, we discuss the DRX functionality with bundle transmission of configured uplink grant, and have the following observation and proposal:
Observation:  The drx-RetransmissionTimerUL is wrongly stopped within a bundle of a configured uplink grant, resulting in that the UE does not monitor the PDCCH for any potential retransmission.
Proposal:    If a MAC PDU is transmitted in a configured uplink grant and the MAC PDU transmission is the first repetition of the corresponding PUSCH transmission, the MAC entity stops the drx-RetransmissionTimerDL for the corresponding HARQ process.
	Text proposal
5.7	Discontinuous Reception (DRX)
[…]
When DRX is configured, the MAC entity shall:
[…]
1>	if a MAC PDU is transmitted in a configured uplink grant and the MAC PDU transmission is the first repetition of the corresponding PUSCH transmission:
2>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first repetition of the corresponding PUSCH transmission;
2>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
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