Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Ad-hoc on LTE
R2-061918
27th – 30th June 2006
Cannes, France
Agenda item:

7
Source:
NTT DoCoMo Inc., NEC
Title:
Non-synchronised Access Burst Procedure in LTE
Document for:

Discussion and Decision

1 Introduction
In the RAN1#45 meeting, the message sizes for both non-synchronous and synchronous random access burst were discussed in detail, and as an outcome, recommendations were given as follows [1]:

a. Non-synchronized access burst:

There will be no explicit message part for non-synchronized random access.  However, there is a possibility of sending the message implicitly using the preamble sequence.  The maximum number of implicit message bits is between 4 and 8.  The detail on how the message will be implicitly sent with the preamble is FFS.

b. Synchronized access burst:

Only 24 bits can be sent per user per sub-frame which translates to a data rate of 48 kbps.  However, RAN1 still needs to investigate the throughput of synchronized random access.

 Since RAN2 was asked by RAN1 to provide the random access procedure, this paper discusses the contents to be transmitted on a non-synchronised access burst, and derives the preferable non-synchronised access procedure.
2 Discussion
2.1
Applicable Cases for Non-synchronised Access Burst
 Table 1 summarises the cases where a non-synchronised access burst is transmitted, with an indication of whether a UE has a relevant cell specific user identifier or not.
Table 1: Applicable cases for non-synchronised access burst.
	#
	Applicable case
	UE has a relevant cell specific user ID
	Notes

	1
	Initial access
	No
	L3 message

Initial access is used to request UL-SCH resources for sending an RRC connection request.

	2
	HO complete
	Yes
	L3 message (Mobility)

It is FFS whether sync. access burst shall be applied to the HO complete in case the HO is intra-eNB.

	3
	RRC re-establishment
	No
	L3 message (Mobility)

In this paper, RRC re-establishment refers to the case a UE in LTE_ACTIVE accesses a cell, in which no UE context has been established, after detecting out of L3 synchronisation (e.g., RL failure, re-entered service area).

	4
	UL resource request
	Yes
	L2 message

UL resource req. is used to request UL resource when UL traffic arrives.
Note that that there may be other means to send this request than non-sync RACH (e.g. Sync RACH, pre-allocated pilot)

	5
	UL sync. request
	Yes
	L1 message

UL sync. req. is used for DL data transmission.


2.2
Contents of Non-synchronised Access Burst

Since the non-synchronised access burst size is restricted to merely 4 – 8 bits by the RAN1 recommendation [1], the information to be carried by a non-synchronised access burst should be designed with meticulous care. As such, the necessary information for all the cases listed in Table 1 is discussed below: 
· Signature ID
· It is necessary for contention resolution.
· However, cell identification schemes on the random access burst (e.g., cell scrambling) should be investigated in order to reduce inter-cell RACH access collision probability.

· CQI
· It may be necessary for efficient resource allocation (e.g., transmission power for response) on the DL.
· CQI may be represented by the signature ID [2].

· For example, if the number of available signatures was 16 ( the same as in UMTS) and the level of CQI was “high,” the UE can choose a signature ID of either 2, 3, or 4, as shown in Table 2.
Table 2: Example of CQI indication using preamble signature.
	Signature ID
	Downlink CQI

	1
	Very high

	2, 3, 4
	High

	5, 6, 7, 8, 9
	Low

	10, 11, 12, 13, 14, 15, 16
	Very low


· Purpose ID
· It is necessary for efficient resource allocation on the UL.
· If sufficient number of bits can be allocated to the purpose ID, an ID can be allocated to each of the cases in Table 1. Otherwise, the following classification can be made.

1. L3 message (with the UE already having been allocated a relevant cell specific user identifier)
2. L3 message (with the UE not having been allocated a relevant cell specific user identifier)
3. UL resource request

4. UL synchronization request

2.3
Contents of Response to Non-synchronised Access Burst
After a non-synchronised access burst has been received by the eNB, the eNB shall respond with the contents listed in Table 2.
Table 2: Contents of response to non-synchronised access burst.
	#
	Purpose
	Contents

	1
	Initial access
	Timing advance

UL resource unit

Cell specific user identifier

	2
	Handover complete
	Timing advance

UL resource unit

	3
	RRC re-establishment
	Timing advance

UL resource unit

Cell specific user identifier

	4
	UL resource request
	Timing advance

UL resource unit

	5
	UL synchronization request
	Timing advance


2.4 One or Two Step Access Procedure
 Figure 1 shows two alternatives for the non-synchronized access procedure, i.e., one and two step procedures. The one step access procedure consists of a non-synchronised access transaction followed by a UL L3 message. The two step access procedure consists of a non-synchronised access transaction and a UL scheduling request transaction followed by a UL L3 message.

[image: image1.wmf]Two

step access procedure

One

step access procedure

UE

eNB

RACH 

Access Burst

RACH Response (UL resource allocation

…

)

UL Scheduling Request

UE

eNB

RACH Access Burst (Purpose ID

…

)

RACH Response (UL resource allocation

…

)

UL 

L3 Message

UL 

S

cheduling Grant

UL 

L3 Message

1

st

step

2

nd

step

1

st

step


Figure 1: One and two step access procedures.
The amount of required UL resources can be estimated using a purpose ID, without having a separate scheduling request procedure. Moreover, the latency in the one step case would be shorter than the two step case. Therefore, the one step access procedure is preferable.
2.5 Allocation Timing of Cell Specific User Identifier

 When to allocate the cell specific user identifier has not been decided yet. This section discusses the problem in case the cell specific user identifier is allocated by connection response using the signature ID in L1/L2 signalling.

Figure 2 shows a C-plane activation procedure. It is assumed that HARQ is applied to the connection request and the response, as these messages require reliability. If the reception of the connection response fails in UE #1, the connection response is retransmitted by HARQ until it is received correctly. During the while, UE #2 can initiate a random access procedure as in Figure 2. Hence, it may turn out that the eNB has to retransmit the connection response to UE #1, while at the same time, transmit a connection response to UE #2. As a way to avoid this contention, different resource blocks can be assigned to each connection response to UE #1 and UE #2. However, such resource management increases complexity. It does not stand to reason that the cell specific user identifier assignment should be delayed. Therefore, we propose that a cell specific user identifier is allocated in the response to the random access burst.
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Figure 2: Problematic scenario where cell specific user identifier is allocated in connection response using signature ID in L1/L2 signalling.
3 Proposal
The following proposals are made:

· The contents to be transmitted on a non-synchronised access burst are:

· Signature ID,

· CQI (if possible), and

· Purpose ID.
· The one step access procedure should be adopted, since the amount of required UL resources can be estimated from the purpose ID.

· A cell specific user identifier should be allocated in the response to the random access burst.
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