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Introduction

The contribution intends to clarify the detailed behavior of ra-ContentionResolutionTimer in order to support blind Msg3 retransmission.
Discussion
	Agreements RAN2#117-e
Introduce some procedural text to enable blind msg3 retransmission in NTN. FFS on the detailed text


It has been agreed in last meting that blind Msg3 retransmission shall be supported in NTN with detailed procedure text specified, which is captured in latest MAC specs [3] as shown below:
----------------------------------------------------From 38321 h00 starts -----------------------------------------------------

Once Msg3 is transmitted the MAC entity shall:

1>
if Msg3 is transmitted on a non-terrestrial network:

2>
start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission plus the UE estimate of UE-gNB RTT.

1>
else if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with Type A PUSCH repetition:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission.

1>
else:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission.

<omitted>
1>
if ra-ContentionResolutionTimer expires:

2>
if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires prior to the first symbol after the end of a Msg3 retransmission plus the UE estimate of UE-gNB RTT:

3>
do not consider the Contention Resolution unsuccessful.

---------------------------------------------------- From 38321 h00 ends -----------------------------------------------------
There could be two understanding of UE behavior described by the text highlighted in yellow :

Understanding 1: ra-ContentionResolutionTimer is started immediately after the end of initial transmission and then restarted at the end of HARQ retransmission of Msg3 transmission plus UE-gNB RTT;
Understanding 1: ra-ContentionResolutionTimer is started after the end of Msg3 initial transmission plus UE-gNB RTT, and then restarted at the end of HARQ retransmission of Msg3 transmission plus UE-gNB RTT;
Observation 1: There could be two understanding of UE behavior described in current specs where UE starts :

Understanding 1: ra-ContentionResolutionTimer is started immediately after the end of initial transmission and then restarted in the first symbol after the end of Msg3 transmission (i.e. initial transmission and HARQ retransmission) plus UE-gNB RTT;
Understanding 1: ra-ContentionResolutionTimer is started after the end of Msg3 initial transmission plus UE-gNB RTT, and then restarted at the end of HARQ retransmission of Msg3 transmission plus UE-gNB RTT.
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Figure 1 an example of ra-ContentionResolutionTimer in NTN
The difference between two understanding is that understanding 1 has one more opportunity to monitor PDDCH (the ra-ContentionResolutionTimer window in red as shown in Figure 1). Considering NW might want to schedule blind Msg3 transmission immediately after first initial transmission in case the radio condition is not ideal at first place, understanding 1 would give more scheduling opportunities for NW. 

Observation 2: To start ra-ContentionResolutionTimer immediately in the first symbol after the end of Msg3 initial transmission allows NW to schedule blind Msg3 retransmission as soon as possible which is beneficial when radio condition is bad in the first place.

Proposal 1: RAN2 confirms that understanding 1 of observation 1 is the intended UE behavior.
In the text highlighted in blue, it is indicated UE will not contention resolution as unsuccessful if  ra-ContentionResolutionTimer expiry within the UE-gNB RTT after the end of Msg3 retransmission, which excludes the case when ra-ContentionResolutionTimer expires after Msg3 initial transmission. Therefore in order to allow schedule blind Msg3 retransmission at the beginning of Msg3 transmission, UE shall not consider contention resolution as unsuccessful if  ra-ContentionResolutionTimer expiry within the UE-gNB RTT after the end of Msg3 transmission for both initial and HARQ retransmission.
Observation 3: Current specs only consider contention resolution as unsuccessful if  ra-ContentionResolutionTimer expiry within the UE-gNB RTT after the end of Msg3 retransmission, which excludes the case when ra-ContentionResolutionTimer expires after Msg3 initial transmission.
Proposal 2: UE shall not consider contention resolution as unsuccessful if ra-ContentionResolutionTimer expiry within the UE-gNB RTT after the end of Msg3 transmission for both initial and HARQ retransmission.

An TP is attached in annex 1 to for proposals above, it is suggested RAN2 to discuss and agree the TP.

Proposal 3: RAN2 discuss and agree on the TP attached in annex 1.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: There could be two understanding of UE behavior described in current specs where UE starts :

Understanding 1: ra-ContentionResolutionTimer is started immediately after the end of initial transmission and then restarted in the first symbol after the end of Msg3 transmission (i.e. initial transmission and HARQ retransmission) plus UE-gNB RTT;
Understanding 1: ra-ContentionResolutionTimer is started after the end of Msg3 initial transmission plus UE-gNB RTT, and then restarted at the end of HARQ retransmission of Msg3 transmission plus UE-gNB RTT.
Observation 2: To start ra-ContentionResolutionTimer immediately in the first symbol after the end of Msg3 initial transmission allows NW to schedule blind Msg3 retransmission as soon as possible which is beneficial when radio condition is bad in the first place.

Observation 3: Current specs only consider contention resolution as unsuccessful if ra-ContentionResolutionTimer expiry within the UE-gNB RTT after the end of Msg3 retransmission, which excludes the case when ra-ContentionResolutionTimer expires after Msg3 initial transmission.

Proposal 1: RAN2 confirms that understanding 1 of observation 1 is the intended UE behavior.

Understanding 1: ra-ContentionResolutionTimer is started immediately after the end of initial transmission and then restarted in the first symbol after the end of Msg3 transmission (i.e. initial transmission and HARQ retransmission) plus UE-gNB RTT;
Proposal 2: UE shall not consider contention resolution as unsuccessful if ra-ContentionResolutionTimer expiry within the UE-gNB RTT after the end of Msg3 transmission for both initial and HARQ retransmission.

Proposal 3: RAN2 discuss and agree on the TP attached in annex 1.
Annex 1: TP for 38.321

<Start of change>
5.1.5
Contention Resolution
Once Msg3 is transmitted the MAC entity shall:

1>
if Msg3 is transmitted on a non-terrestrial network:

2>
start the ra-ContentionResolutionTimer after the end of the initial Msg3 transmission and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission (i.e., initial transmission or HARQ retransmission) plus the UE estimate of UE-gNB RTT.

1>
else if the Msg3 transmission (i.e. initial transmission or HARQ retransmission) is scheduled with Type A PUSCH repetition:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of all repetitions of the Msg3 transmission.

1>
else:

2>
start or restart the ra-ContentionResolutionTimer in the first symbol after the end of the Msg3 transmission.

<omitted>
1>
if ra-ContentionResolutionTimer expires:

2>
if Msg3 is transmitted on a non-terrestrial network and ra-ContentionResolutionTimer expires prior to the first symbol after the end of a Msg3 transmission (i.e., initial transmission or HARQ retransmission) plus the UE estimate of UE-gNB RTT:

3> do not consider the Contention Resolution unsuccessful.
<End of change>
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