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1. Introduction

Msg3 is sent by UE to let eNB know that the UE is currently doing RA procedure and then eNB can make a decision (i.e. Contention Resolution, (CR)) after receiving Msg3 to determine which UE is winner of the RA procedure. This document is to discuss a possible enhancement that Msg3 is not retransmitted after knowing that CR is made by eNB.
2. Discussion 
When a RA procedure is triggered by initial access or reestablishment, UE has to retransmit Msg3 until receiving an HARQ ACK associated with the Msg3 or receiving a contention resolution (CR) information (i.e. Msg4).

A situation is that when no ACK is received for Msg3 and a notification of a DL PDCCH reception addressed to Temporary C-RNTI is received, Msg3 is still continued to retransmit before the MAC PDU which includes the CR information and corresponds to the notification is decoded successfully. However, power is wasted for resending the Msg3 under that situation because DL PDCCH addressed to Temporary C-RNTI implies eNB has received Msg3. Fig 1 and Fig 2 are two examples for illustration. 
In Fig 1, an ACK of Msg3 is missed by UE and then  the first DL Temporary C-RNTI assignment is detected but is not decoded successfully until receiving/combining the second one. After detecting the first one, UE stop resending Msg3 even if ACK has not received yet.
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Fig. 1
In Fig. 2, the scenario is similar to Fig. 1and eNB directly use DL Temporary C-RNTI assignment to respond to Msg3.
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Fig. 2

If a case is considered that Msg4 cannot be decoded successfully finally even after HARQ combining, UE shall depend on CR timer expiry to consider CR failed and then make another RA attempt. However, if Msg3 is retransmitted unnecessarily, CR timer would be also restarted resulting in that its expiry is delayed. So if we can stop sending unnecessary Msg3 then it can speed up the RA procedure to let UE go for the next retry quickly. Fig. 3 is an example for illustration.
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Fig. 3

After discussing the benefit of not resending unnecessary Msg3, the next step is to determine how to do it. The simplest way is to assume that an ACK of Msg3 has been received. It means that UE can just set HARQ_FEEDBACK of the HARQ process used for sending Msg3 to ACK. So it is proposed that
if the CCCH SDU was included in Msg3 and a DL PDCCH transmission addressed to its Temporary C-RNTI is detected,
set HARQ_FEEDBACK of the HARQ process used for sending Msg3 to ACK (i.e. not retransmit Msg3)
3. Conclusion
We discuss a possible enhancement that after UE is aware of Contention Resolution (CR) having made by eNB, there is no need to resend Msg3 anymore so as to save some power. And CR timer won’t be re-started anymore so that the CR timer expiry is not delayed. Then UE may go for the next retry of RA procedure quickly.
The draft text proposal is attached in the end and the corresponding CR is in R2-094263.
Text proposal 

5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:

[…]
-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:
-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;
-
discard the Temporary C-RNTI;
-
consider this Random Access procedure successfully completed.

-
else:

-
discard the Temporary C-RNTI;
-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
-
else:

-
set HARQ_FEEDBACK of the HARQ process used for sending Msg3 to ACK (i.e. retransmission of Msg3 is suspended).
-
if mac-ContentionResolutionTimer expires:

-
discard the Temporary C-RNTI;
-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:
-
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.
-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
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