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1 Introduction

In this document, the non-synchronized access procedure and C-RNTI allocation strategy are discussed. In the access procedure, the preamble UE used indicates the access cause to request eNB to allocate a C-RNTI for the UE within the random access response signaling.

2 Discussion

2.1
Non-synchronized Access Procedure
In LTE, non-synchronized access could be used for several reasons, such as:

· IDLE (or DETACHED) state to ACTIVE state;

· CONNECTED UE request UL resource;

· Handover to a non-sync cell;

· Other cause (e.g. uplink synchronization)
One or more bits information can be used to carry that “cause” in preamble. 
According to the cause, eNB may know if the UE has a C-RNTI and decide whether to allocate a new one. For example, when the cause is “IDLE (or DETACHED) state to ACTIVE state”, UE has no C-RNTI, the eNB should allocate a new C-RNTI, while otherwise a new C-RNTI is not needed.
In the following, we give a two-step access procedure as an example. The one-step access procedure is shown in Annex.
The access procedure of IDLE state UE is shown as figure 1 and table1.
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Figure 1.  The access procedure of IDLE state UE
Note: 
In step 5) and 6), “Random ID2” is used for contention resolution (while only partly).

In step 8), “UE-ID” is instantly feed back from eNB to UE, thus UE can detect the existence of contention more quickly.

Table 1.

	
	RACH
	“E-AGCH”
	“HS-SCCH”
	UL-SCH
	DL-SCH

	RA preamble
	:(RA_ID)
	
	
	
	

	RA response (synchronous)
	
	X:(RA_ID, UL‑RA, TA, T‑RNTI)
	
	
	

	Scheduling Request
	
	
	
	(Random ID2, BO, CQI, ...)
	

	Scheduling response
	
	T‑RNTI:(UL‑RA)
	T‑RNTI:(DL‑RA)
	
	(Random ID2, …)

	L3 message
	
	T‑RNTI:(UL‑RA)
	
	:(UE_ID, …)
	

	Contention Resolution
	
	
	
	
	UE_ID

	…
	
	
	
	
	

	L3 response
	
	
	C-RNTI:(DL‑RA)
	
	(UE_ID, …)


The access procedure of CONNECTED state UE is shown as figure 2 and table 2.


[image: image2.emf]UE eNodeB

aGW

(2). RACH

(Random ID, Cause(CONNECTED))

(3). RACH response (X: R-RNTI)

(RA-ID, TA, Grant, ...)

(4). Scheduling request

(C-RNTI, Access cause, BO, CQI, ...)

(1). UE read the broadcast

Assign uplink resource

(5). Data


Figure 2. The access procedure of CONNECTED state UE
Table 2

	
	RACH
	“E-AGCH”
	“HS-SCCH”
	UL-SCH
	DL-SCH

	RA preamble
	:(RA_ID)
	
	
	
	

	RA response (synchronous)
	
	X:(RA_ID, UL‑RA, TA, R‑RNTI)
	
	
	

	Scheduling Request
	
	
	
	(C-RNTI, BO, CQI, ...)
	

	
	
	C-RNTI:(UL‑RA)
	
	DATA
	

	
	
	
	C-RNTI:(DL‑RA)
	
	DATA

	…
	
	
	
	
	


Note: the C-RNTI in above table is the C-RNTI which has been assigned to the ACTIVE UE when it initiated non-synchronized random access procedure.

Propose 1: In the RACH signal (preamble) that transmitted by UE, an access cause is carried, which will be used by eNB to decide whether allocate a new C-RNTI or not.
2.2
C-RNTI allocation
After received a preamble transmitted by UE, the eNB assigns a UE-ID (T-RNTI) for IDLE UE and uplink resource for UE transmitting scheduling request message. Then it transmits a response signal on the special format L1/L2 signaling channel which is synchronized timing with RACH.
System reserves a R-RNTI (Reserved C-RNTI). This R-RNTI is never assigned to any UE. When the eNB transmits the RA response signal for CONNECTED state UE on special format L1/L2 signaling channel, the R-RNTI will be used to indicate the case.

With such operations, in the random access response signal, a common format can be used for each kind of access cause.

The RA (random access) response signal may include the following information:

· Timing Advance;

· RA-ID (Signature ID);

· UE-ID (Assigned T-RNTI or R-RNTI);

· Power information;

· Grant of Uplink resource;

· The scheduling control channel that UE will monitor.

UE sends scheduling request message on the allocated resource within RA response signal.
For CONNECTED state UE, the scheduling request message includes C-RNTI has assigned to UE before the Random access. When eNB received the UE’s scheduling request message, it will indicate UE downlink/uplink resource on EAGCH/HS-SCCH with the UE’s C-RNTI.

For IDLE state UE, the assigned T-RNTI will be used for scheduling downlink/uplink resource on EAGCH/HS-SCCH until RRC connection established. In this period, if an error happening, such as UE transmits scheduling request message or RRC Connection request message failure, the T-RNTI will be retracted and the UE will restart access procedure. When the eNB transmits RRC connection setup message successfully, the T-RNTI will be binding with context of the UE as C-RNTI.

Propose 2: A T-RNTI will be assigned to IDLE UE by eNB during non-synchronized access procedure together with TA etc. on the random access response signal.

Propose 3: A reserved R-RNTI will be used to identify CONNECTED UE during non-synchronized access procedure together with TA etc. on the random access response signal.
2.3 
Benefits

With above schemes, we can expect:

· For CONNECTED state UE, no new C-RNTI is allocated, thus decrease the complexity caused by C-RNTI updating/revoking etc.;
· The eNB can allocate C-RNTI more precisely, i.e., avoid the unnecessary C-RNTI allocation or large amount reservation, thus increase the efficiency of C-RNTI space;

· With the reserved R-RNTI, a common format can be used in the random access response signal. To date, the location of random access response signal is still under discussion, so this scheme can provide a chance to put it along with usual schedule channel which can decrease complexity in UE.

3 Proposal
This document presents the following proposes:

Propose 1: In the RACH signal (preamble) that transmitted by UE, an access cause is carried, which will be used by eNB to decide whether allocate a new C-RNTI or not.

Propose 2: A T-RNTI will be assigned to IDLE UE by eNB during non-synchronized access procedure together with TA etc. on the random access response signal.

Propose 3: A reserved R-RNTI will be used to identify CONNECTED UE during non-synchronized access procedure together with TA etc. on the random access response signal.
Note1: The aforementioned scheme and proposals can be adopted both in FDD and TDD E-UTRA system.
Note2: The aforementioned scheme and proposals can be adopted both in one-step procedure and two-step procedure.
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5 Annex (one-step access procedure example)
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Figure 3.  The access procedure of IDLE state UE (one-step access procedure)
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Figure 4. The access procedure of CONNECTED state UE (one-step access procedure)
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