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1.
Introduction

The issue of ambiguous starting instance of some MAC timers was first identified in [1] when the subcarrier spacing between the active UL BWP and DL BWP are different. In this contribution, we intend to review more MAC timer and to provide a solution to address the ambiguity issue in the MAC spec. 
2. Discussion
For the timers in numerology-dependent values, i.e, in unit of symbols/slot, e.g. HARQ RTT timers and retransmission timers. The values have been discussed and agreed that the value is in number of symbols/slots of the BWP where the TB was received or transmitted as follows.
	drx-HARQ-RTT-TimerDL
Value in number of symbols of the BWP where the transport block was received.

	drx-HARQ-RTT-TimerUL
Value in number of symbols of the BWP where the transport block was transmitted.

	drx-RetransmissionTimerDL
Value in number of slot lengths of the BWP where the transport block was received.

	drx-RetransmissionTimerUL
Value in number of slot lengths of the BWP where the transport block was transmitted. 


Observation 1: The length of the MAC timers in unit of symbols or slots are clearly defined, which depends on the BWP where the TB is received or transmitted.
However, the starting instance of the MAC timers when the subcarrier spacing between the active UL BWP and DL BWP are different. As shown in Figure 1 in [1], take UL HARQ RTT timer as example, according to the current MAC spec, the UL HARQ RTT timer is started in the “first symbol after the end of the first repetition of the corresponding PUSCH transmission”. Then, when the UL BWP and DL BWP have different numerology, the “first symbol” can be interpreted as 

· Option 1: symbol x+16 of the UL BWP                   -    Option 2: symbol x+9 of the DL BWP
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Figure 1. Illustration of ambiguous starting instance of UL HARQ RTT timer [1]
The similar issue is also valid for the retransmission timer. For instance, the UL retransmission timer is started “in the first symbol after the expiry of the UL HARQ RTT timer”. Although the length of the timer is clear, without the clarification of the starting instance, i.e. the first symbol, it would cause ambiguity in the spec when to start the timer actually in case the UL BWP and DL BWP have different numerology.
Actually we observe the similarity in PHR reporting in CA with different numerologies. The fundamental reason of the ambiguity is due to the multiple numerology in UL and DL or in different CCs.
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Figure 2. PHR reporting in overlapped slots in different CC [2]
Observation 2: The starting instance of the MAC timers is ambiguous according to the current description of “the first symbol” in the spec when the UL and DL BWP have different numerologies.
Actually the DRX timing was discussed in RAN2#101bis with the following agreements, where the intention is to avoid the confusion that the timer starts in the middle of a symbol/slot.
· drx-InactivityTimer is started after the PDCCH reception, i.e. The MAC entity monitors PDCCH for X ms from the symbol n+1 if last symbol of the PDCCH occasion that starts the timer is symbol n.

· ra-ContentionResolutionTimer is started at the symbol after the last symbol of the msg3 transmission, i.e. The MAC entity monitors PDCCH for X ms from the symbol n+1 if the last symbol of the msg3 transmission is n

· drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL is started at the symbol n+1 if the last symbol of PUCCH transmission and PUSCH transmission is symbol n

· drx-RetransmissionTimerDL and drx-RetransmissionTimerUL is started at symbol n+1 if drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL expiry if symbol n
The common understanding is that the timers are started immediately after the corresponding UL transmission. Therefore, it can be concluded that the interpretation of Option 1 is correct. 
Proposal 1: “The first symbol” to start the MAC timer indicates the next symbol/slot of BWP of the corresponding transmission or reception.
In order to clarify the definition of the “the first symbol”, there can be two alternatives, one is to capture the statement of “of the DL/UL BWP” to each occasion for clarity. Another one is to capture a general note as the note in the following for forward compatibility. We would prefer a general note for the clarification given that the principle shall apply to all the timers related to SR, BSR, configured grant due to the fact that “in this TTI” is removed.
NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value. The duration of a timer is not updated until they are stopped or expires (e.g. due to BWP switching).

Proposal 2: Capture a note to clarify that a timer starts at the symbol n+1 of the UL BWP if the corresponding uplink transmission is completed at the symbol n or starts at the symbol n+1 of the DL BWP if the corresponding downlink reception is completed at the symbol n.
The corresponding CR can be found in [3].
3. Conclusion
We further checked the agreed Msg3 rebuilding procedure and identify some issues to be addressed, and have the following observation and proposals.
Observation 1: The length of the MAC timers in unit of symbols or slots are clearly defined, which depends on the BWP where the TB is received or transmitted.

Observation 2: The starting instance of the MAC timers is ambiguous according to the current description of “the first symbol” in the spec when the UL and DL BWP have different numerologies.
Proposal 1: “The first symbol” to start the MAC timer indicates the next symbol/slot of BWP of the corresponding transmission or reception.
Proposal 2: Capture a note to clarify that a timer starts at the symbol n+1 of the UL BWP if the corresponding uplink transmission is completed at the symbol n or starts at the symbol n+1 of the DL BWP if the corresponding downlink reception is completed at the symbol n.
4. Reference
[1] R2-1814195
Clarification on the MAC timer, vivo
[2] R2-1709265
PHR reporting in different TTI lengths, Huawei, HiSilicon

[3] R2-1818147
Clarification of the starting instance of the MAC timers, Huawei, HiSilicon.
Symb x+1
...
...
...
Symb x+16
Downlink BWP
Uplink BWP
Symb
x+15
Symb x+9
Symb x+17
Symb x+18
Symb x+19
Symb x+20
Symb x+1
Symb x+2
Symb x+10
Symb x+8
The end of PUSCH transmission
UL HARQ RTT timer start?



_1558879449.vsd
Slot 1


Slot 2


Slot 3


Slot 4


Slot 5


Slot 6


CC1


CC2


Slot 3


Slot 4


UL grant


UL grant


Slot 5


PHR


Slot 7


Slot 8


Slot 9


PHR?


Slot 10


Slot 1


Slot 2



