3GPP TSG-RAN WG2 Meeting #60bis
R2-080150
Seville, Spain
14 - 18 Jan. 2008
Agenda item:

5.1.1.7
Random Access
Source:
NEC
Title:
Random access procedure
Document for:

Discussion and Decision
1
Introduction
In the current MAC specification [1], many FFS points are still remained for random access section. In this contribution, we would like to discuss those FFS points focusing on RACH transmission parameters and show our preference with Text Proposal.
2
Discussion
We discuss FFS points regarding the RACH transmission parameters listed below: 
· Whether the parameters used for performing Random Access are updated at each access attempt or not.
· 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.

· The power-ramping factor POWER_RAMP_STEP.

· The parameter PREAMBLE_TRANS_MAX.

· The initial preamble power PREAMBLE_INITIAL_POWER.
· Whether MAC or RRC is responsible for computing the PREAMBLE_INITIAL_POWER.
· Whether a back-off value is computed if PREAMBLE_TRANSMISSION_COUNTER is 1.
· Whether there is a maximum and minimum preamble power level is FFS (what the UE shall do in case it is above the maximum power or below the minimum power is FFS).  
· Whether the parameters used for performing Random Access are updated at each access attempt or not.
For the first point, it is obvious that all the parameters listed above must be updated whenever SU-1 is updated. In addition, PREAMBLE_INITIAL_POWER and/or the preamble group may need to be updated at each random access attempt in LTE, although out understanding of UMTS is that PREAMBLE_INITIAL_POWER is updated not at each access attempt, but at system information update only. A concerning point is that the random access slot can be located every 10 or 20 ms in LTE and if back-off is applied the transmissions period could be much longer. Also, since the PRACH transmission band in LTE is about 1 MHz in stead of 5 MHz in UMTS/WCDMA, the expected frequency diversity is smaller than UMTS. Furthermore, the target UE speed in LTE is much higher than that in UMTS. This means that the radio condition in LTE would change more frequently than UMTS. Thus, more precise power setting may be required for LTE, although this discussion point is RAN1 issue. Considering this concerning point, we can have three alternatives below: 

· PREAMBLE_INITIAL_POWER is determined at the first attempt only.

· PREAMBLE_INITIAL_POWER is updated at each access attempt 

· PREAMBLE_INITIAL_POWER is updated depending on back-off time. 

· if back-off time is non-zero, it is updated.

· else if back-off time is zero, it is not updated. 

The motivation for the third alternative is that if the RACH transmission interval is long and there is a possibility of large change of radio condition, the PREAMBLE_INITIAL_POWER should be updated. The motivation for the second alternatives is very simple, i.e. it will be better for a UE to adjust the transmission power depending on the latest radio condition. In fact, the simplicity of the random access procedure is almost same as the first alternative. From the discussion above, we propose that the PREAMBLE_INITIAL_POWER should be updated at each access attempt in LTE. 
 Similar to the PREAMBLE_INITIAL_POWER, it may be necessary to update the preamble group selection. Currently it has been agreed that the group of random access preamble is selected based on the size of the message to be transmitted on UL. Also there is a possibility to take into account the radio condition for the preamble group selection. Thus, since the radio condition may change faster than UMTS, we propose that the group of random access preamble should be selected at each access attempt. 
Proposal 1: The PREAMBLE_INITIAL_POWER is updated at each access attempt.
Proposal 2: When the preamble group selection is performed based on radio condition as well as the size of message to be transmitted on UL, the preamble group is updated at each access attempt. 
· Whether MAC or RRC is responsible for computing the PREAMBLE_INITIAL_POWER.
For the second point, in UMTS L1 receives the PREAMBLE_INITIAL_POWER from RRC. On the other hand, in LTE L1 receives the PREAMBLE_TRANSMISSION_POWER from MAC, not PREAMBLE_INITIAL_POWER. Thus, it may be reasonable that MAC is responsible for computing the PREAMBLE_INITIAL_POWER in LTE. In this case, MAC needs to have some information, e.g. RSRP. 
Proposal 3: MAC is responsible for computing the PREAMBLE_INITIAL_POWER
· Whether a back-off value is computed if PREAMBLE_TRANSMISSION_COUNTER is 1.
For the third point, it has been agreed that the back-off procedure is used for random access procedure in LTE. However, the detail of back-off procedure has not been discussed and agreed yet, e.g. how to control back-off time at UE or how to send back-off parameters from eNB. Thus, RAN2 has to discuss the back-off procedure further to decide whether back-off value is computed when PREAMBLE_TRANSMISSION_COUNTER is 1. In this contribution, we just raise some discussion points. 
 If the back-off is applied to the first access attempt as well, the back-off parameters must be sent prior to the random access procedure. Thus, from our view, the back-off parameters are sent on SU-1. On the other hand, if the back-off is not applied to the first access attempt, then it may or may not be necessary to send all the back-off parameters on SU-1. For example, some of the back-off parameters are sent on SU-1 and the remained parameters are sent on RA response (Msg2), or all the back-off parameters are sent on Msg2. These alternatives are summarized in Table1 below. 
We consider that whether a back-off value is computed if PREAMBLE_TRANSMISSION_COUNTER is 1 may need to be decided based on the transmission scheme of back-off parameters as well as the benefit due to apply back-off at the first transmission. 
Table1. transmission of back-off parameters
	Alternatives
	Back-off at first attempt?
	Where to send?
	Flexibility 
	Overhead 

	
	
	SU-1
	Msg2
	
	

	1
	Yes
	All
	-
	Small 
	? 

	2
	No
	All
	-
	Small 
	? 

	3
	No
	Partial
	Partial
	Medium 
	? 

	4
	No
	-
	All
	Large 
	?


· Whether there is a maximum and minimum preamble power level is FFS (what the UE shall do in case it is above the maximum power or below the minimum power is FFS). 
In UMTS the maximum and the minimum preamble power levels are necessary, because the system performance is intra- and inter-cell interference limited due to the use of CDM manner and thus power setting largely influences the performance, e.g. RACH preamble detection. If there is not a maximum preamble power level, the interference to not only other RACH preambles but also other UL signals within a cell may be much higher and the system performance may be degraded. While if there is not a minimum preamble power level and preamble power is not sufficient consequently, the preamble detection performance may be largely degraded due to the interference from not only other RACH preambles but also other UL signals within a cell. On the other, in LTE the maximum preamble power level will be necessary in order to avoid the situation that a preamble is transmitted with excess power level which may cause the degradation of total preamble detection performance. However, it may not be necessary to define a minimum preamble power level, because the main interference within a cell comes from only other RACH preambles that are power controlled based on the same rule. At this moment, we have no strong opinion for the minimum preamble power level, so we propose that only if a certain reason indicating the necessity of the minimum preamble power level is raised by other companies, the minimum preamble power level needs to be defined in LTE. 
Proposal 4: There is a maximum preamble power level in LTE. 
If the PREAMBLE_TRANSMISSION_POWER is above the maximum power level, set the PREAMBLE_TRANSMISSION_POWER to the maximum power level.
3
Conclusion
In this contribution we discuss the open points in random access procedure. We propose that RAN2 discuss the random access procedure based on the discussion above and capture our proposals below in [1].
Proposal 1: The PREAMBLE_INITIAL_POWER is updated at each access attempt.
Proposal 2: When the preamble group selection is performed based on radio condition as well as the size of message to be transmitted on UL, the preamble group is updated at each access attempt. 

Proposal 3: MAC is responsible for computing the PREAMBLE_INITIAL_POWER
Proposal 4: There is a maximum preamble power level in LTE. 
If the PREAMBLE_TRANSMISSION_POWER is above the maximum power level, set the PREAMBLE_TRANSMISSION_POWER to the maximum power level.
Text Proposal 
-------------- Text Proposal START ---------------------------------------------------------------------------------------------

5.1
Random Access procedure

Editor’s note: The MAC sublayer is in charge of the Random Access (RA) procedure.
5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated upon request from higher layer 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;
-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).


Editor’s note: It is FFS whether a backoff value is computed if PREAMBLE_TRANSMISSION_COUNTER is 1.
5.1.2
Random Access Resource selection
Editor’s note:
In this section, the Random Access preamble used by MAC is determined. Both contention based and non-contention based procedures are covered in this section.

The Random Access Preamble can either be provided to MAC through explicit signalling (from RRC or from L1/L2 control channel (name FFS) [FFS] or a MAC control PDU [FFS]) or must be selected by MAC itself.

If the Random Access Preamble and PRACH resource are explicitly signalled it can directly proceed to its transmission (see subclause 5.1.3).
If the Random Access Preamble must be selected by MAC, 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;

-
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).

Editor’s note: The procedure should be common for FDD and TDD.

Editor’s note:
RRC will configure the necessary parameters in MAC to allow for the setting of the Size Information field.

Editor’s note:
The Physical layer will inform MAC about the size of UL message 3 it can actually transmit.
Editor’s note: There is one configuration of Random Access Preamble groups which is valid for all PRACH resources used for the transmission of the Random Access preamble.
Editor’s note: The existence of an expiration time for explicitly assigned RA Preambles and what UE shall do in case it expires is FFS.
5.1.3
Random Access Preamble transmission
Editor’s note:
This section describe the transmission of the random access preamble

Editor’s note: This section describes the power setting for the transmission of the Random Access preamble

Editor’s note: This section describes the selection of the PRACH resource used for the transmission of the Random Access preamble and the corresponding RA-RNTI.

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_TRANSMISSION_POWER to PREAMBLE_INITIAL_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP.]

[-
If the PREAMBLE_TRANSMISSION_POWER is below the minimum power level, set the PREAMBLE_TRANSMISSION_POWER to the minimum power level.]

-
If the PREAMBLE_TRANSMISSION_POWER is above the maximum power level, set the PREAMBLE_TRANSMISSION_POWER to the maximum power level.
-
If PREAMBLE TRANMISSION COUNTER = 1, determine the next available Random Access occasion. If PREAMBLE TRANSMISSION COUNTER > 1, the Random Access occasion is determined by the back-off procedure.
-
If PREAMBLE TRANSMISSION COUNTER > 1, update the PREAMBLE_INITIAL_POWER.
-
If PREAMBLE TRANSMISSION COUNTER > 1, re-select one of the two groups of Random Access Preambles.
-
Instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_TRANSMISSION_POWER.

Editor’s note:
Whether there is a maximum and minimum preamble power level is FFS (what the UE shall do in case it is above the maximum power or below the minimum power is FFS). 


(Unchanged sentences follow above)
------------- Text Proposal END -------------------------------------------------------------------------------------------------
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