5

3GPP TSG-RAN WG2 #56            
 R2-063257
Riga, Lativa, 6 – 10 Nov, 2006

Agenda Item
: 
11.9
Source
: 
LG Electronics
Title
:
Initial Access for RRC Connection Establishment and Initial Direct Transfer
Document for
:
Discussion and Decision
1.
Introduction

We think that the figure 1 shows the current working assumption on the initial access procedure for RRC Connection Establishment and Initial Direct Transfer in LTE. In the figure, the message 3 may be able to transmit the IDT with the RRC Connection Request if the size of the message is enough. Also, the RRC contention resolution could be included in the RRC Connection Setup message. In this case, the message 4 will be the RRC Connection Setup message. In this document, we investigate additional issues on the initial access.
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Figure 1: The current initial access procedure for RRC Connection Establishment and Initial Direct Transfer in LTE

2.
RRC Connection Request and Initial Direct Transfer
The LS on RA from RAN1 showed that the message 3 carrying the RRC Connection Request and the Initial Direct Transfer has a limited size as follows [1] 
a) 48 bits with 1 HARQ re-transmission of the message 3
b) 72 bits with 2 HARQ re-transmissions of the message 3
Thus, it seems to be beneficial to reduce the contents of the message 3 e.g. as proposed by [2]. 
However, if the message 3 should transmit a larger size of the contents than the bits indicated above e.g. in case of the Attach procedure, we could consider allowing UE to transmit the message 3 either by using additional consecutive TTIs in time or by using additional BW in parallel. NB could recognize needed for the additional resource by the contents of the message 1.
Alternatively, if the message 3 should transmit a larger size of the contents than the bits indicated above, UE can transmit the first message or PDU which is acceptable for the indicated bits above and then transmit the next message or PDU immediately after the first message or PDU is acknowledged by L1/L2 during HARQ operation.
One example of this is shown in the figure 2 of section 5.

In addition, since DL control channel is more reliable than UL control channel, it would be beneficial that UE just follow the TF indicated by the message 2 to transmit the message 3. NB would determine the TF based on the contents of the message 1. If NB could blindly detect the TF of the message 3, UE could have multiple choices of TFs based on the indicated TF. With this approach, we could avoid explicit transmission of the TF at the step of the message 3, even if we allow variable sizes of the message 3. This will reduce overhead.
3.
RRC Connection Setup or Reject
This message is linked to the step of RACH collision resolution. Since the RRC Connection Setup or the RRC Connection Reject message can resolve collision by itself, we don’t see any benefit of using another DL message only for collision resolution. Using another DL message only for collision resolution would introduce addition delay of the RRC Connection Establishment procedure. 
The RRC Connection Setup message should include at least the following information:
· A UE identity carried on the message 3
· Allocation of C-RNTI
· Radio Bearer Information
In UMTS, UTARN can reject a RRC connection request by sending the RRC Connection Reject message e.g. due to congestion. The RRC Connection Reject message can redirect the requesting UE to another frequency or RAT or command the UE to suspend requesting for a indicated wait time. 
We think that this message in DL is still necessary in LTE with the same purposes. Moreover, to reduce signalling overhead, the RRC Connection Reject message could be sent to a group of rejected UEs. For example, if a plural of UEs are rejected within a certain time period e.g. due to congestion, one RRC Connection Reject message can list the rejected UEs for reduction of signalling overhead on DL to suspend their requests or re-direct them. Retrials of the rejected UEs can be randomly distributed in time after the indicated wait time e.g. by using a persistency test of RA.
In addition, if collision of the message 3 occurs, NB would reject all of collided UEs. And if collision of the message 3 occurs and NB successfully detect one UE, NB would accept only one request with highest power from the UE and reject the other UEs with lower power among the UEs that requested at the same time with the same UL resource. In those cases, if there is no reject message, collided UEs should wait until UE timers expired. Thus, to quickly get the collided UEs re-try the request, the RRC Connection Reject message could be sent to a group of the collided UEs.
Particularly, in case of collision, to reach a group of collided UEs, the RRC Connection Reject message identifies the UL resource that the rejected UEs used to transmit the message 3 in UL. It is because the message 4 carrying the RRC Connection Reject message is not synchronized with the message 3 [3] and NB may not recognize the rejected UEs due to the collision.
Based on the discussion above, the RRC Connection Reject message should include at least the following information:

· A UE identity or a group of UE identities carried on the intended message 3 or identification of UL resource that carried the intended message 3
· Redirection Information

· Wait Time

· Reject Cause (FFS)
: Need for Reject Cause is FFS. Anyway, UE should follow wait time or redirection information.
Furthermore, it seems to be beneficial that the message 2 is capable of rejecting a message 1 and redirecting the requesting UE to another frequency or commanding the UE to suspend sending the message 1 for a indicated wait time e.g. in case of congestion. To decide to reject the message 1, NB would use the cause on the RA if the cause is coded at the RA preamble or identified by an access slot or sub-carriers. In this case, NB can quickly control congestion as soon as it receives the message 1. However, if the cause on the RA preamble is not sufficient for NB decision on redirection, only wait time could be considered.
The message 2 is proposed to include at least the following information:
· RA-RNTI

· An identity or a group of identities carried on the intended message 1
· Ack or Nack of the message 1

· In case of Ack of the message 1

· Information to be used for transmission of the message 3

· UL resource allocation
· TF

· AMC info (FFS)
· HARQ info (FFS)

· In case of Nack of the message 1

· Redirection Information (if the cause in the message 1 is sufficient for NB decision on redirection)
· Wait Time

· Reject Cause (FFS)
Due to the size of the message 2 above, DL SCH with L1/L2 control channel is preferable for transmission of the message 2. Some of the information above is transmitted on L1/L2 control channel and others on DL SCH.
4.
RRC Connection Setup Complete
In UMTS, the RRC Connection Establishment procedure is completed before the IDT is sent on UL. Like this, we think that the RRC Connection Establishment procedure can be completed even if the IDT has been concurrently initiated with the RRC Connection Request. This procedure will take a shorter time than the RRC Connection Setup procedure triggered after reply to the IDT is received from a CN node [4].
Thus, it is suggested that regardless of reception of reply to the IDT from a CN node, NB can send the RRC Connection Setup and then UE can send the RRC Connection Setup Complete as the response.
5.
Example of the Initial Access Procedure
In summary, the figure 2 shows one example of the initial access procedure for RRC Connection Establishment with IDT based on the discussions above. 
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Figure 2: The proposed Initial Access for RRC Connection Establishment with Attach Procedure in LTE
As we discussed in section 2, the message 3 can transmit the Attach Request concatenated with the RRC Connection Request by using additional consecutive TTI or sub-carriers allocated by NB. Alternatively, UE can transmit the Attach Request immediately after transmission of the RRC Connection Request is acknowledged by L1/L2 during HARQ operation. Either way, the Attach Request can be transmitted before the RRC Connection Setup Complete to reduce latency of this procedure.
5. 
Conclusion
In conclusion, we propose that:
· the message 2 contains at least the following information:

· RA-RNTI

· An identity or a group of identities carried on the intended message 1

· Ack or Nack of the message 1

· In case of Ack of the message 1

· Information to be used for transmission of the message 3

· UL resource allocation

· TF

· AMC info (FFS)

· HARQ info (FFS)

· In case of Nack of the message 1

· Redirection Information (if the cause in the message 1 is sufficient for NB decision on redirection)
· Wait Time

· Reject Cause (FFS)

· if the contents to be transmitted on the message 3 is larger than the maximum size that the message 3 can transmit e.g. in cae of Attach procedure,

· eNB allocates additional consecutive TTI in time or sub-carriers in parallel to transmit the whole of the contents on the message 3.

· Alternatively, the message 3 transmits the first message or PDU and then transmits the next message or PDU immediately after the first message is acknowledged by L1/L2 during HARQ operation.

· the TF of the message 3 is not indicated together with the message 3;
· because eNB can implicitly know the exact TF of the message 3 or blindly detect the TF of the message 3.

· the message 4 contains either the RRC Connection Setup or the RRC Connection Reject message as follows:
· the RRC Connection Setup message should include at least the following information:

· A UE identity carried on the message 3

· Allocation of C-RNTI

· Radio Bearer Information

· the RRC Connection Reject message should include at least the following information:
· A UE identity or a group of UE identities carried on the intended message 3 or identification of UL resource that carried the intended message 3

· Redirection Information

· Wait Time

· Reject Cause (FFS)
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