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Introduction

This document discusses back-off procedure during random access.
Discussion
According to the current MAC spec, if no Random Access Response is received before a Random Access transmission is re-attempted, UE shall apply backoff based on the backoff parameter stored in the UE. 
However, it is not specified how UE operate in case that there is no stored backoff parameter. Therefore, we propose that if there is no backoff parameter value stored in the UE, UE shall set the backoff parameter to the value [0] before applying backoff.
Proposal 1: If no Random Access Response is received and there is no backoff parameter value stored in UE, the UE shall set the backoff parameter to the value [0].

In 36.321, the overload indicator value and back-off parameter value are used together with the same meaning. When UE receives the parameter on a Random Access Response, UE shall apply back-off based on the parameter contained at the Random Access Response. 
We prefer to have a single terminology for a single parameter in order to avoid misunderstanding that someone could have. Therefore, we propose to use either the back-off parameter or the overload indicator for the parameter.
Proposal 2: 36.321 uses a single terminology, either the back-off parameter or the overload indicator, in order to specify the parameter used for back-off.

Proposal
We propose to reflect the text proposal below in 36.321.

Text Proposal for 36.321
5
MAC procedures
5.1
Random Access procedure
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. The PDCCH order optionally indicates a Random Access Preamble and PRACH resource.
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.

-
The parameter PREAMBLE_TRANS_MAX [integer > 0].

-
The initial preamble power PREAMBLE_ INITIAL_RECEIVED_TARGET_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;

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

The Random Access Resource procedure shall be performed as follows:

-
If the Random Access Preamble and PRACH resource are explicitly signalled and its expiration time, if configured, has not expired

-
the UE can directly proceed to its transmission (see subclause 5.1.3).

-
Else the Random Access Preamble shall be selected by the UE as follows:

-
if the uplink message containing the C-RNTI MAC control element or the uplink message including CCCH has not yet been transmitted, the UE shall:
-
depending on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] [the selection also depends on radio conditions], select one of the two groups of Random Access Preambles configured by RRC.

-
else, if the uplink message containing the C-RNTI MAC control element or the uplink message including CCCH has been transmitted one or more times, the UE shall:
-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of the uplink message containing the C-RNTI MAC control element or the uplink message including CCCH.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

5.1.3
Random Access Preamble transmission

Editor’s note:
The actual generation of the Random Access sequence is performed in 36.211.

The random-access procedure shall be performed as follows:

[-
Set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP.]

-
determine the next available Random Access occasion

-
Instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

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 backoff parameter
-
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 Random Access Preamble was selected by UE MAC, set the Temporary C-RNTI 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.

NOTE:
When an uplink transmission is required, the eNB should not provide a grant smaller than 80 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first grant, the UE behavior is not defined. 

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:

-
if there is no backoff parameter stored in the UE, set the backoff parameter to the value [0];
-
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.

5.1.5
Contention Resolution

Contention Resolution is based on C-RNTI on [PDCCH] and UE Contention Resolution Identity on DL-SCH..
Once the uplink message containing the C-RNTI MAC control element or the uplink message including CCCH is transmitted, the UE shall:

-
start the Contention Resolution Timer;

-
monitor the [PDCCH] until the Contention Resolution Timer expires.

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

-
if the C-RNTI MAC control element was included in uplink message and the [PDCCH] transmission is addressed to its C-RNTI:

-
consider this Contention Resolution successful and provide an indication to the higher layers;

-
stop the Contention Resolution Timer;

-
discard the Temporary C-RNTI.

-
else if the uplink message includes CCCH and the [PDCCH] transmission is addressed to its Temporary C-RNTI:
-
if the MAC PDU is successfully decoded:
-
stop the Contention Resolution Timer.

-
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 MAC SDU transmitted in the uplink message:

-
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;

-
else

-
consider this Contention Resolution not successful, discard the successfully decoded MAC PDU and provide an indication to the higher layers.

-
discard the Temporary C-RNTI.

-
If the Contention Resolution Timer expires
-
if the C-RNTI MAC control element was used in uplink message and 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 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).
-
if the uplink message includes CCCH and no [PDCCH] transmission addressed to its Temporary C-RNTI is received:
-
consider this Contention Resolution not successful and provide an indication to the higher layers.

-
discard the Temporary C-RNTI.
********************************** Omission ***************************************
6.2.2
MAC header for Random Access Response

The MAC header is of variable size and consists of the following fields:

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least E/T/RAPID or E/T/R/R/OI fields. The E field is set to "0" to indicate that a MAC RAR starts at the next byte

-
T: The Type field is a flag indicating whether the MAC sub-header contains a Random Access ID or a Backoff parameter. The T field is set to “0” to indicate the presence of a  Backoff parameter field in the sub-header (OI). The T field is set to “1” to indicate the presence of a Random Access Preamble ID field in the sub-header (RAPID).

-
R: Reserved bit.

-
OI: The Overload Indicator field identifies the overload condition in the cell. The size of the OI field is 4 bits. 

-
RAPID: The Random Access Preamble IDentitfier field identifies the transmitted Random Access Preamble (see subclause 5.1.3). The size of the RAPID field is 6 bits.
The MAC header and sub-headers are octet aligned.

6.2.3
MAC payload for Random Access Response

The MAC RAR is of [fixed] size and consists of the following fields:

-
TA: The Timing Advance field indicates the required adjustment to the uplink transmission timing to be used for timing synchronisation (see subclause 4.2.4 of [2]). The size of the TA field is [11] bits.

-
UL Grant: The UpLink Grant field indicates the resources to be used on the uplink. The size of the UL Grant field is [21] bits.

-
T-CRNTI: The Temporary CRNTI field indicates the temporary identity that is used by the UE until contention resolution succeeds or another Random Access procedure is initiated. The size of the T-CRNTI field is 16 bits.

The MAC RAR is octet aligned.

Editor’s note: The size of the TA and UL Grant field is FFS

7
Variables and constants

Editor’s note:
This subclause defines the variables and constants used by MAC.

7.1
RNTI values

RNTI values are presented in Table 7.1-1.

Table 7.1-1: RNTI values.

	Value (hexa-decimal)
	RNTI

	0000-[tbd]
	RA-RNTI

	[tbd]-FFF2
	C-RNTI, Semi-Persistent Scheduling C-RNTI and T-CRNTI

	FFF3-FFFC
	Reserved for future use

	FFFD
	P-RNTI

	FFFE
	SI-RNTI

	FFFF
	SC-RNTI


7.2
Backoff parameter values

Overload Indicator values are presented in Table 7.2-1

Table 7.2-1: Backoff parameter values.

	Value
	Backoff parameter (ms)

	0
	[0]

	1
	[20]

	2
	[30]

	3
	[40]

	4
	[50]

	5
	[60]

	6
	[70]

	7
	[80]

	8
	[90]

	9
	[100]

	10
	[150]

	11
	[200]

	12
	[250]

	13
	[300]

	14
	[500]

	15
	[1000]
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