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Discussion and decision
1 Introduction
In the random access response message the parameters one set of  TA, optional UL grant, index of preamble and temporary C-RNTI is related to one random preamble except for backoff parameter which is included in the MAC subheader and common for all random preamble [1]. Since the random access response message maybe segmented into several sub-message it is not clear where shall the backoff parameter be contained. And we think UE may update backoff parameter by mistake according to current MAC specification.
2 Discussion

In current MAC specification UE update backoff parameter in this way:

-
if the Random Access Response contains an Overload Indicator

-
update the backoff parameter value in the UE

-
else the UE shall update the backoff parameter to the value [0],

UE may update backoff parameter by mistake because UE may receive more than one random access response message within same reception window or UE may receive another random access response message during retransmission after RACH procedure failure.
For example if there are two random access response message within same reception window. And there are two UE, UE1 and UE2. if 1st sub-message i.e. 1st random access response message containing backoff  parameter and response parameter for UE1 while 2nd sub-message containing response parameter for UE2. When the 1st sub-message is received by these UE1 and UE2, UE1 update its backoff parameter and stop monitoring further possible sub-message. UE2 will update its backoff parameter when receiving 1st sub-message. Since its own response message is not received yet it will continue to receive 2nd sub-message. UE2 will update its backoff parameter to 0 when receiving 2nd sub-message because no backoff parameter is included 2nd sub-message. So a consequence is wrong backoff parameter for UE2.
If backoff parameter is contained in 2nd sub-message then UE1 will receive its response message when receiving 1st sub-message and update its backoff parameter to 0. UE1 still want to receive 2nd sub-message because it can’t make sure whether a backoff parameter will be delivered afterwards but apparently extra delay will be introduced if it does. For UE2 it receive its right response parameters and update right backoff parameter when receiving 2nd sub-message. So a consequence  is wrong backoff parameter or extra delay for UE1.
Another scenario is backoff parameter is flushed by retransmission. For example UE update backoff parameter in the 1st transmission of random access preamble. And the RACH procedure failed due to e.g. failed transmission of message 3. then UE retransmit the random access preamble based on the received backoff parameter. eNB may not send the backoff once again for the retransmission. So when UE receive the random access response message the stored backoff parameter is flushed to 0.
The problem here mainly because backoff parameter will be update to 0 if no backoff parameter indicator is included in the response message. So it is proposed to remove the text and replaced by a initial value i.e. to initiate backoff parameter to 0 before sending any random access preamble message.
Proposal 1: backoff parameter is initiated to 0 and only updated by a valid backoff parameter in the random access response message.
In order not to introduce extra delay it is also proposed that backoff  parameter should be sent in the 1st sub-message only.
Proposal 2: backoff  parameter should be sent only  in the 1st transmission of random access response.

In this way no extra delay will be introduced for UE1 because after receiving 1st sub-message UE1 can make sure that there is no more backoff parameter with next possible sub-message. So UE1 can just ask lower layer to stop monitoring RA response message. And for UE2 no wrong backoff parameter will be result in since UE2 will not update its backoff parameter twice.
By the way if backoff parameter is always transmitted within 1st sub-message UE can ask lower layer to stop monitoring the random access response when UE receives its right response message because no parameter will be lost. 

Proposal 3: UE ask lower layer to stop monitoring random access response message after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission

3 Conclusion
Proposal 1: backoff parameter is initiated to 0 and only updated by a valid backoff parameter in the random access response message.
Proposal 2: backoff  parameter should be sent only  in the 1st transmission of random access response.
Proposal 3: UE ask lower layer to stop monitoring random access response message after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission
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5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated upon request from higher layer, a PDCCH order or by the MAC sublayer itself.
Before the procedure can be initiated, the following information is assumed to be available:

-
The available set of PRACH resources for the transmission of the Random Access Preamble and their corresponding RA-RNTIs.

-
The groups of Random Access Preambles and the set of available Random Access Preambles in each group.

-
The thresholds required for selecting one of the two groups of Random Access Preambles.

-
The parameters required to derive the TTI window described in subclause 5.1.4.
-
The power-ramping factor POWER_RAMP_STEP [integer ≥ 0].

-
The parameter PREAMBLE_TRANS_MAX [integer > 0].

-
The initial preamble power PREAMBLE_INITIAL_POWER.
[Note that the above parameters may be updated from higher layers before each Random Access procedure is initiated.]

The Random Access procedure shall be performed as follows:

-
Set the PREAMBLE_TRANSMISSION_COUNTER to 1;
-
Set backoff parameter to 0;
-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).
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 notify lower layer to 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 1st Random Access Response contains an Overload Indicator

-
update the backoff parameter value in the UE

-
else the UE shall update the backoff parameter to the value [0],

-
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;

-
if the UE does not have a C-RNTI, Temporary C-RNTI shall be set to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided 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], or 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;

-
if in this Random Access procedure:

-
the Random Access Preamble was selected by MAC; or
-
the Random Access Preamble and PRACH resource were explicitly signalled and will expire before the next available Random Access occasion:

-
based on the backoff parameter stored in the UE since the Random Access procedure initialization (see subclause 5.1.1), compute and apply 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

-
if the UE is in RRC_IDLE state [or RLF], indicate to the higher layer that the random access procedure failed.
Editor’s note:
Whether error conditions are specified is FFS.
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