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1. Introduction
Two types of RA procedures are currently specified in TS36.300: contention-based RA procedure and non-contention-based RA procedure [1] and details of RA procedures have been discussed [2]. Considering the use cases of two RA procedures, there is a possibility that two RA procedures are performed only for one UE at the same time. This may cause the interference of RA procedures and the ineffectiveness of the usage of the dedicated RA signature. To deal with these problems, this contribution discusses the RA procedure optimization for Stage 3 topics.
2. Discussion
The contention-based RA procedure is mainly performed for initial access from RRC_IDLE, initial access after RLF, or UL data arrival during RRC_CONNECTED without UL synchronization. The non-contention based RA procedure is mainly performed for HO or DL data arrival during RRC_CONNECTED without UL synchronization. Among these use cases, there is a possibility that both DL and UL data arrivals happen at the same time, as shown in Figs. 1 and 2. Note that the C-RNTI of the UE is stored in both UE and eNB.
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Fig. 1: Case 1

[image: image2.emf]UE eNB

Random Access Preamble

Random Access Response

Scheduled Transmission

Contention Resolution

1-1

1-2

1-4

1-3

RA Preamble assignment

Random Access Preamble

Random Access Response

2-1

2-2

2-3

Grant

C-RNTI Detection


Fig. 2: Case 2

· Case 1: The transmission of RA preamble (Message 1-1) from the UE to the eNB and the transmission of dedicated RA preamble (Message 2-1) are performed at the same time. 
· Case 2: After RA response with RA preamble which the UE selected, timing advance, and UL-transmission grant from the eNB to the UE (Message 1-2), the dedicated RA preamble (Message 2-1) is transmitted from the eNB to the UE. Then the C-RNTI of the UE is notified from the UE to the eNB (Message 1-3) before the transmission of dedicated RA preamble from the UE to the eNB (Message 2-2).
Considering the independency of handling DL data and UL data in LTE, there may be no problems of simultaneous execution of two RA procedures for one UE as like in Cases 1 and 2. However, this may cause the interference of RA procedures and the ineffectiveness of the usage of the dedicated RA signature. To deal with this problem, we show a possible optimized RA procedure in the next section.
Summary: In order to reduce the interference of RA procedure and perform effective usage of RA preamble, optimized RA procedure may be needed.

3. Proposal
3.1.  Handling Case 1
After the UE receives dedicated RA preamble (Message 2-1), it recognizes that two different signatures are separately assigned. On the other hand, the eNB can not recognize which UE performs two RA procedures at the same time when it receives RA preamble from the UE (Message 1-1). Thus, if some optimization procedure is specified, the action should be performed by the UE. However, the detailed optimized procedure in Case 1 is FFS. Thus, RAN2 first discusses the necessity of optimization of RA procedures and then should specify stage 3 specification considering the optimized RA procedure.
Proposal 1: RAN2 first discusses the necessity of optimization of RA procedures and then should specify stage 3 specification considering the optimized RA procedure.
3.2.  Handling Case 2
This is a simple case for considering optimized RA procedure. After the UE receives dedicated RA preamble (Message 2-1), it recognizes that two different signatures are separately assigned, which is the same as in Case 1. On the other hand, the eNB finds which UE performs two RA procedures at the same time when it receives Scheduled Transmission (Message 1-3) and detects the C-RNTI of the UE. At this time, both the UE and the eNB can recognize there are two RA procedures for the UE and share this situation after UE correctly receives Contention Resolution (Message 1-4) which the eNB sends to the UE.
Fig. 3 shows the possible optimized approach of RA procedures in this situation. When the UE recognizes that two different signatures are separately assigned after the UE is granted for the UL transmission, the UE stops sending the response (Message 2-2) to the eNB. When the eNB finds that the dedicated signature is assigned to the UE which simultaneously performs contention-based RA procedure, the eNB stops non-contention based RA procedure and releases the dedicated signature to the UE. This approach can maintain the UL synchronization by performing only contention based RA procedure and thus can reduce the interference of RA procedures and provide the effective usage of dedicated RA signature.
Note that RAN2 agreed in RAN2#58bis meeting that when a UE is allocated with a dedicated RA preamble, the UE shall perform RA procedure regardless of its UL synchronization state. When the optimization method is specified, this agreement should be slightly modified in this approach.

[image: image3.emf]UE eNB

Random Access Preamble

Random Access Response

Scheduled Transmission

Contention Resolution

1-1

1-2

1-4

1-3

RA Preamble assignment

2-1

Grant

C-RNTI Detection

RA preamble

X


Fig. 3: Possible Optimized Solution

Proposal 2: In the case when the UE recognizes that the two RA procedures are performed at the same time after the UE is granted for the UL transmission, it stops the non-contention based RA procedure. Accordingly, when the eNB finds the C-RNTI of the UE, it also stops the non-contention based RA procedure.
4. Conclusion
Considering the independency of handling DL data and UL data in LTE, there may be no problems of simultaneous execution of two RA procedures for one UE. However, in order to reduce the interference of RA procedures and perform effective usage of RA preamble, optimized RA procedure may be needed.
Therefore, we have discussed the optimization of RA procedures and proposed the followings:
Proposal 1: RAN2 first discusses the necessity of optimization of RA procedures and then should specify stage 3 specification considering the optimized RA procedure.
Proposal 2: In the case when the UE recognizes that the two RA procedures are performed at the same time after the UE is granted for the UL transmission, it stops the non-contention based RA procedure. Accordingly, when the eNB finds the C-RNTI of the UE, it also stops the non-contention based RA procedure.
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