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1. Introduction

The following are quoted from the results of email discussion [95bis#07][LTE/eLAA] MAC impact of 2 step granting. In this document, we will discuss the relation between UL HARQ RTT Timer and two steps scheduling of UL LAA.
Observation 2
Whether Step-2 is visible to MAC or not depends on how it impacts DRX
Proposal 6
RAN2 should decide the wanted behaviour w.r.t. DRX and PUSCH trigger A becoming invalid, and update specification to clearly capture the behaviour.
2. Discussion 
2.1   Reception of Step 2
According to the current MAC spec, UL HARQ RTT Timer is started “in the subframe containing the last repetition of the corresponding PUSCH transmission”. For two steps scheduling of UL LAA, Step 2 trigger is necessary for UE to know the exact timing of PUSCH transmission so Step 2 should be kind of visible to DRX. As shown in Figure 1, Step 2 would carry timing information L to decide the exact timing of sending TB1 and TB2.

Proposal 1:  According to the current design of asynchronous UL HARQ operation in MAC spec, 
Step 2 is visible in DRX operation and used to start UL HARQ RTT Timer.

[image: image1]
Figure 1: illustration of two steps scheduling of UL LAA

2.2   Step 1 becoming invalid (i.e. no Step 2)
In the email discussion, the case of step 1 becoming invalid was discussed. As shown in Figure 2, upon reception of Step 1, TB1 and TB2 are generated and also the relevant HARQ operations are started. However, if no Step 2 is received within the validation window due to LBT fail or missing detection, the UL HARQ RTT Timers for HARQ processes X and X+1 are not started and the corresponding Retx Timers are not started either. In this case, the UE has no chance to enter Active Time to monitor PDCCH for retransmission of TB1 and TB2. 

[image: image2]
Figure 2: Issue of Step 1 becoming invalid steps scheduling of UL LAA

Several options mentioned in the email discussion can make UE enter Active Time to solve this issue. Figure 3 is an example showing the options below.
Option 1:  Starting inactivity timer 
Inactivity timer may not well handle the case of multiple TBs. The retransmission would be missing if they are scheduled within Validation window. Besides, the purpose of Inactivity timer is mainly used for the activity of new transmissions rather than for retransmissions.
Option 2:  Starting Retx Timer
This option is better than Option 1 since it can handle multiple retransmissions. However, the retransmission would be missing if they are scheduled within Validation window under the case that eNB has sent Step 2 but the UE did not detect it.
Option 3:  eNB smartly keeps UE in Active Time by always sending new transmissions on licensed serving cell so as to keep inactivity timer running.
Option 4:  As DL case, starting UL HARQ RTT Timer based on Step 1.
Since UL HARQ RTT Timer is started based on Step 1, the issue can be avoided. It can be observed that the UE may start UL HARQ RTT Timer a bit earlier. If Step 2 is received correctly, UL HARQ RTT Timer can be restarted based on the exact timing carried by Step 2. If Step 2 is not received then UE can still enter Active Time for potential retransmissions.
Proposal 2:  Start UL HARQ RTT Timer based on Step 1.  (Option 4)

Proposal 3:  Restart UL HARQ RTT Timer based on Step 2.  (Option 4)
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Figure 3: illustration of Option 1/2/3/4
3. Conclusion
In this document, we discuss two steps scheduling of UL LAA and have two proposals as below.
Proposal 1:  According to the current design of asynchronous UL HARQ operation in MAC spec, 
Step 2 is visible in DRX operation and used to start UL HARQ RTT Timer.
Proposal 2:  Start UL HARQ RTT Timer based on Step 1.  (Option 4)
Proposal 3:  Restart UL HARQ RTT Timer based on Step 2.  (Option 4)
Text proposal
5.7
Discontinuous Reception (DRX)

The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the MAC entity’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI (if configured), eIMTA-RNTI (if configured), SL-RNTI (if configured), and CC-RNTI (if configured).
[…]



***** Proposal 1 ******  


-
if PUSCH trigger B associated with the PDCCH is received: 
-
start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the corresponding PUSCH transmission;
***** Proposal 2 / 3 ******  
-
if the PDCCH indicates an UL transmission for an asynchronous HARQ process:
-
if the PDCCH is PUSCH trigger A with value set to 1: 

-
start the UL HARQ RTT Timer for the corresponding HARQ process; 
- else 
-
start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission;
-
if PUSCH trigger B associated with the PDCCH is received: 
-
restart the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the corresponding PUSCH transmission;
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