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In RAN2 #59bis meeting, it was agreed that the contention resolution message for non-initial access is addressed to C-RNTI of the winner. And the loser can only depend on a timer. As for initial access (including the event of radio link failure), the contention resolution message is addressed to Temporary C-RNTI. In this contribution, we discuss the contention resolution between UEs for different causes.

Discussion

As shown in Fig. 1, upon the reception of the contention resolution message, if the UE finds the UE identity in the message is different from the identity of the UE, the contention loss is detected. This scenario applies to the situation when the contention resolution message is addressed to Temporary C-RNTI and both the winning UE and the losing UE are monitoring Temporary C-RNTI on PDCCH.
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Fig. 1: contention loss detection by explicit message

On the other hand, as shown in Fig. 2, the UE may not receive the contention resolution message, and the contention loss can only be detected when the contention resolution timer expired. This scenario applies to the situation when the UE is monitoring its own C-RNTI on PDCCH.
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Fig. 2: contention loss detection by timer

In terms of latency, detecting contention failure by waiting for the expiry of the timer may spend quite more time than detecting by the contention resolution message. Therefore the contention result should be detected by the contention resolution message as possible.
If the contention resolution occurs between the UEs monitoring different RNTIs for contention resolution message, and the contention resolution message is addressed to Temporary C-RNTI (i.e. the winning UE is monitoring Temporary C-RNTI while the losing UE is monitoring its own C-RNTI), since the losing UE knows the Temporary C-RNTI upon receiving the RA response message, it is possible for the losing UE to detect the contention loss by monitoring Temporary C-RNTI. 

The PDCCH transmission addressed to Temporary C-RNTI is used to inform the UE monitoring Temporary C-RNTI to start receiving on DL-SCH. However, as shown in Fig. 3, if a UE is monitoring C-RNTI originally, it can recognize itself as the contention loser upon the detection of Temporary C-RNTI on PDCCH. The only complexity is monitoring one extra RNTI when monitoring its own C-RNTI. In addition, the extra monitoring does not delay the contention result detection by the winning UE. By monitoring Temporary C-RNTI along with C-RNTI, the UE can retry the random access without waiting for the timer timeout. The latency of detecting contention loss can therefore be saved.
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Fig. 3: early contention loss detection

Conclusion 

In order to save the latency of detecting contention loss, we have the following proposal.
Proposal: the UE shall monitor Temporary C-RNTI as well as C-RNTI if the contention resolution message for the UE is addressed to the C-RNTI of the UE. And the contention loss is determined upon detecting the Temporary C-RNTI on PDCCH.
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Text Proposal:

5.1.4
Random Access Response reception
Once the Random Access Preamble is transmitted, the UE shall monitor the [PDCCH] in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission.

-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3)

-
the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Alignment value (see subclause 5.2);

-
if an UL grant was received, process the UL grant value;

-
Temporary C-RNTI shall be set to the value received in the Random Access Response message.

-
If the UE is in RRC_CONNECTED state [except for RLF] and the Random Access Preamble was selected by MAC, a C-RNTI MAC control element shall be included in the subsequent uplink transmission;

-
if the UE is in RRC_IDLE state [or RLF], provide an indication to the higher layers that the procedure was successful.

If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
based on the latest overload indicator received by this UE since the Random Access procedure initialisation (see subclause 5.1.1), compute a backoff value indicating when a new Random Access transmission shall be attempted;

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

-
Else if PREAMBLE_TRANSMISSION_COUNTER is equal to PREAMBLE_TRANS_MAX

-
indicate to the higher layer that the random access procedure failed.

Editor’s note:
Whether error conditions are specified is FFS.

5.1.5
MAC Contention Resolution

Once the uplink message containing the C-RNTI MAC control element is transmitted, the UE shall monitor the [PDCCH].
-
If notification of a reception of a [PDCCH] transmission is received from lower layers, the UE shall:

-
if the [PDCCH] transmission is addressed to its C-RNTI:

· consider this Contention Resolution successful and provide an indication to the higher layers;
-    if the [PDCCH] transmission is addressed to the Temporary C-RNTI included in the Random Access Response:

-       consider this Contention Resolution not successful;
If [PDCCH] transmission addressed to the Temporary C-RNTI is received or no [PDCCH] transmission addressed to its C-RNTI is received, the Contention Resolution is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
based on the latest overload indicator received by this UE since the Random Access procedure initialisation (see subclause 5.1.1), compute a backoff value indicating when a new Random Access transmission shall be attempted;

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