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1. Introduction
RAN2#100 achieved to form the outlook of Early Data Transmission (EDT) feature with significant progress [1]. For the details, however, there are still many FFS and one of them is as follows;  
	Agreements
For CP solution
[…]
- FFS whether changes to T300 and mac-contentionResolutionTimer are needed.


In this contribution, further consideration of the timer aspect is discussed. 
2. Discussion 
2.1. Assumptions 
During the discussion, it seems to be the common understanding that the EDT procedure is initiated by UL EDT e.g., a sensor data on higher layer and it ends with DL EDT e.g., a corresponding higher layer ACK, i.e., a higher layer round-trip is done within an EDT procedure (i.e., refer to the “Full EDT procedure” in Figure 1). 
Observation 1 Typical EDT procedure contains UL EDT and DL EDT (within a random access procedure). 
On the other hand, the UL-only EDT procedure and/or the DL-only EDT procedure are also useful in the following cases (refer to Figure 1 for more comparisons):
· UDP type of data transmission, i.e., no ACK on higher layer; 
· Longer delay in higher layer round trip, i.e., higher layer ACK needs a certain time before response; 

· Command from an application server to a device, i.e., communication is triggered by DL. 
The UL-only EDT procedure can be already supported since the DL data in Msg4 is optionally transmitted regardless of CP/UP, i.e., “For CP solution, NAS PDU data in the DL can be optionally encapsulated in the RRC message sent in Msg4 and transmitted as CCCH SDU” and “For UP solution, DL data can be optionally multiplexed in MAC, i.e. DCCH (RRC message(s)) and DTCH (UP data) in Msg4” [2]. 
Observation 2 The UL-only EDT procedure is supported based on the current agreements. 
On the other hand, the support of DL-only EDT procedure is still unclear based on the current agreements, since the UE does not know whether DL EDT transmission will occur until it receives Msg4 and the eNB does not know the UE’s capability for DL EDT reception until it receives UL EDT from the UE.
Proposal 1 RAN2 should discuss whether the DL-only EDT procedure is supported or not. 
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Figure 1:  EDT procedures

2.2. T300 and Contention Resolution timer 
2.2.1. Msg4 delay issue 
In the current specification, there are two timers running between Msg3 and Msg4, T300 in RRC [3] and mac-ContentionResolutionTimer in MAC [4]. The T300 values varies from 100ms~2000ms for LTE and 2500ms~60000ms for NB-IoT. The mac-ContentionResolutionTimer value varies from sf8~sf64 for LTE and pp1~pp64 for NB-IoT. When these timers expire, the UE considers the RRC Connection Establishment/Resume or the Contention Resolution is not successful respectively.  While it’s still not yet clear what the UE behaviour should be if these existing timers were to expire under EDT, it’s also true that the current random access procedure is the baseline of EDT procedure [5]. Thus, further consideration is needed regarding the timers. 
In case sensor data is transmitted over UL EDT and the corresponding TCP ACK is transmitted over DL EDT (i.e., refer to the “Full EDT procedure” in Figure 1), the Msg4 transmission in the EDT procedure will likely be delayed more than legacy Msg4 since it depends on the round-trip time from the higher layer. 
Observation 3 The duration between Msg3 and Msg4 will likely exceed the maximum legacy timers, due to the round-trip time from the higher layer. 
Therefore, it’s straightforward to define longer timer values to prevent unnecessary failure. 
Proposal 2 RAN2 should define longer value for the timer that runs between UL EDT on Msg3 and DL EDT on Msg4 for the Full EDT procedure. 
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Figure 2: Longer delay due to round-trip time in higher layer
2.2.2. DRX for Msg4 reception 
If Proposal 2 is agreeable, it would be straightforward to extend the timer values of the existing T300 and mac-ContentionResolutionTimer. However, it may cause additional UE power consumption due to continuous PDCCH monitoring until reception of Msg4 [4], whereby the Msg4 may be delayed in EDT as discussed in the previous section. To avoid such unnecessary power consumption, some kind of DRX-like reception mode should be introduced in the EDT procedure. 
For example, as a simple solution, the UE may monitor PDCCH only in a subframe just before the timer expires, i.e., “one-shot” monitoring. It could work better than the continuous monitoring under some MTC/NB-IoT use cases like the high latency communication [6]. 
Proposal 3 RAN2 should consider if a discontinuous reception is allowed in EDT procedure (i.e., after Msg3 transmission until Msg4 reception). 

2.2.3. Configuration of timer value 
In addition, it is questionable how the eNB configures the timer values, since it is unknown to the eNB when the TCP ACK will arrive from the higher layer message. It is assumed that there are a number of UEs implementing various applications in a cell, so it will be difficult for the eNB to set appropriate timer values for all UEs. 
Observation 4 It would be difficult to configure appropriate timer value, considering different UEs may use different applications. 
One possibility would be to configure timers using dedicated signalling for Msg2, but it is still difficult to determine the timer value without application layer knowledge at the eNB. On the other hand, the UE may help to set suitable timer value based on its timeout setting in the higher layer. For example, the UE may inform the eNB of the self-configured timer value on Msg3. 
Proposal 4 RAN2 should consider if the UE is allowed to inform the eNB of the self-configured timer value on Msg3. 
2.2.4. Definition of timer 
If one or more of the above proposals (Proposal 2~Proposal 4) are agreeable, the concept of timers for EDT will be different from legacy timers.  It is still also possible that the UE capable of EDT will initiate legacy RRC Connection Establishment/Resume due to e.g., larger packet transmission, whereby the legacy timers shall be applicable in this case. In this sense, it would be a simpler to keep the existing timers as they are and define a new timer specific for EDT, instead of extending the existing timers.  
Proposal 5 RAN2 should agree to define a new timer that runs between UL EDT (over Msg3) and DL EDT (over Msg4), instead of legacy timers. 
3. Conclusion 
In this contribution, the problems in current T300 and Contention Resolution timer are identified and the solutions are discussed.  RAN2 is kindly asked to take into account the proposals below: 
Observation 1
Typical EDT procedure contains UL EDT and DL EDT (within a random access procedure).
Observation 2
The UL-only EDT procedure is supported based on the current agreements.
Proposal 1
RAN2 should discuss whether the DL-only EDT procedure is supported or not.
Observation 3
The duration between Msg3 and Msg4 will likely exceed the maximum legacy timers, due to the round-trip time from the higher layer.
Proposal 2
RAN2 should define longer value for the timer that runs between UL EDT on Msg3 and DL EDT on Msg4 for the Full EDT procedure.
Proposal 3
RAN2 should consider if a discontinuous reception is allowed in EDT procedure (i.e., after Msg3 transmission until Msg4 reception).
Observation 4
It would be difficult to configure appropriate timer value, considering different UEs may use different applications.
Proposal 4
RAN2 should consider if the UE is allowed to inform the eNB of the self-configured timer value on Msg3.
Proposal 5
RAN2 should agree to define a new timer that runs between UL EDT (over Msg3) and DL EDT (over Msg4), instead of legacy timers.
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