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1 Introduction
So far, RAN2 has agreed to use the contention resolution timer so as to solve a collision in a contention based random access procedure. And, for UEs in RRC_CONNECTED, a PDCCH is provided as a Contention Resolution (CR). That is, if the PDCCH is received by the UE before the expiry of the contention resolution timer, the UE considers the contention resolution successful. Otherwise, the UE considers the contention resolution not successful.
But, in the current MAC specification [1], the received any PDDCH is considered as a CR while the contention resolution timer is running. However, we don’t believe that all PDCCHs perfectly make the UE consider the contention resolution successful regardless of the scenarios. 
In this paper, we try to identify this problem and provide a solution.

2 Problem Statement
One example of the problem is where the RA procedure was initiated by the UL data arrival and the PDCCH for the DL assignment is received while the contention resolution timer is running as shown in figure 1. If any PDCCH can be a CR, the UE considers the contention resolution successful by receiving the PDCCH for the DL assignment regardless of whether the UE is a winner. Then, if the UE is a loser, there would be interference from its transmission and a delay to retry random access procedure since it would take some times to detect this problem, e.g. timer of the BSR..
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Figure 1. 

3 Case by Case Analysis
3.1 UL Data Arrival

Given that the RA procedure is initiated by the UL data arrival, the PDCCHs with following purposes could be received by the UE while the contention resolution timer is running.

1.  PDCCH for the UL Grant
· it should be in principle a CR.

2.  PDCCH for the DL Assignment

· Since the eNB can’t recognize whether the UE is performing the RA procedure, it could send the PDCCH for the DL assignment while the contention resolution timer is running,. But, the PDCCH for this purpose should not be a CR.
3. PDCCH for the allocation of the dedicated preamble

· For the delivery of the dedicated preamble, although details were not concluded yet, it was agreed to use a PDCCH. So, if for this purpose the PDCCH with the UE’s C-RNTI is received by the UE while the contention resolution timer is running, we should not make the UE consider the contention resolution successful. Thus the PDCCH for this purpose should not be a CR.
4. PDCCH for the UL Grant with CQI request
· Since PDCCH for UL grant with CQI request would be used when e.g. period CQI reporting is not satisfactory to the eNB, the PDCCH for this purpose does not seem essential while the RA procedure is performing.
3.2 DL Data Arrival
We assume that due to following two reasons, the contention based RA procedure is initiated by the DL data arrival.

· Lack of the dedicated preamble

· Not aligned Time Alignment Timer between the eNB and UE

· It is our understanding that since the Time Alignment Command is transmitted as a MAC PDU, there is a possibility that the MAC PDU containing the Time Alignment Command is lost. In this case, the Time Alignment Timer of the UE expires earlier than the Time Alignment Timer of the eNB, and after that, if the PDCCH for DL assignment is received by the UE, the UE would initiate the contention based Random Access procedure.
With the above assumptions, the PDCCHs with the following purpose could be received by the UE while the contention resolution timer is running.
1. PDCCH for the DL Assignment 

· It should be in principle a CR.

2. PDCCH for the UL Grant

· We don’t believe that the PDCCH for the UL Grant is very frequently required in the random access procedure for this case. It is because it would be rare that the DL and UL data simultaneously arrive. 
3. PDCCH for the UL Grant with CQI request
· Due to not aligned Time Alignment Timer, there is a possibility that the PDCCH for UL Grant with CQI request is received by the UE while the contention resolution timer is running. And, as in [1], the CQI would be embedded in the message 3 in this case. In this sense, the PDCCH for UL Grant with CQI request would not be necessary to be sent during the Random Access procedure. As a result, the PDCCH for this purpose should not be a CR.
3.3 Handover
We assume that due to e.g. lack of dedicated preamble, the contention based RA procedure is initiated at HO. In this case, the PDCCHs with the following purpose could be received by the UE while the contention resolution timer is running.
1. PDCCH for the UL Grant 

· It should be in principle a CR.

2. PDCCH for the allocation of the dedicated preamble

· The target eNB might be able to allocate the dedicate preamble to the UE trying to access with non-dedicated preamble in the target cell. If this case exists, the PDCCH for this purpose should not be a CR
3. PDCCH for the DL Assignment
· If the target eNB has data forwarded from the source eNB, it may be able to transmit them to the UE after a reception of the message 3. In this case, the PDCCH for DL assignment should be a CR.
4 Summary and Proposal
	
	Case1: UL data arrival
	Case 2: DL data arrival
	Case 3: Handover

	PDCCH for UL Grant
	O
	Rare case
	O

	PDCCH for UL Grant with CQI request
	Not essential
	X
	-

	PDCCH for DL assignment
	X
	O
	O

	PDCCH for allocation of dedicated preamble
	X
	-
	Rare case if possible


Table1. Feasibility of the PDCCHs for a CR
We have looked into what kind of PDCCH the UE can receive while the contention resolution timer is running. And as raised in the previous section, we found some problems if all PDCCHs can be a CR. Therefore, in order to keep the complexity and error probability low, it is proposed that

· In case of UL data arrival, the PDCCH for UL Grant without CQI request is a Contention Resolution message.

· In case of DL data arrival, the PDCCH for DL Assignment is a Contention Resolution message.
· In case of Handover, all PDCCH can be considered as a CR. 

5 Conclusion 
In this paper, it is proposed that

· In case of UL data arrival, the PDCCH for UL Grant without CQI request is a Contention Resolution message.

· In case of DL data arrival, the PDCCH for DL Assignment is a Contention Resolution message.

· In case of Handover, all PDCCH can be considered as a Contention Resolution message. 

6 Text Proposal to 36.321 

<< Start of the modified section>>
5.1.5
Contention Resolution

Contention Resolution is based on C-RNTI on [PDCCH] and UE Contention Resolution Identity on DL-SCH. The UE Contention Resolution Identity is informed by higher layer, when higher layer initiates Random Access procedure.
Once the uplink message containing the C-RNTI MAC control element or the uplink message including CCCH is transmitted, the UE shall:

-
start the Contention Resolution Timer;

-
monitor the [PDCCH] until the Contention Resolution Timer expires.

-
If notification of a reception of a [PDCCH] transmission is received from lower layers, the UE shall:

-
if the C-RNTI MAC control element was included in uplink message and the [PDCCH] transmission is addressed to its C-RNTI:
-
if the Random Access procedure was initiated by the MAC sublayer itself; and

-
the [PDCCH] indicates an UL transmission and does not indicate CQI request; or

-
if the Random Access procedure was initiated upon request by the [PDCCH] order; and

-
the [PDCCH] indicates a DL transmission:
-
consider this Contention Resolution successful and provide an indication to the higher layers;

-
stop the Contention Resolution Timer.

-
else if the uplink message includes CCCH and the [PDCCH] transmission is addressed to its Temporary C-RNTI:
-
if the MAC PDU is successfully decoded:
-
stop the Contention Resolution Timer.
-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and
-
if the UE Contention Resolution Identity included in the MAC control element matches the UE Contention Resolution Identity provided by higher layer
-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU.
-
else
-
consider this Contention Resolution not successful, discard the successfully decoded MAC PDU and provide an indication to the higher layers.
-
If the Contention Resolution Timer expires
-
if the C-RNTI MAC control element was used in uplink message; and 
-
if the Random Access procedure was initiated by the MAC sublayer itself and no [PDCCH] transmission addressed to its C-RNTI, indicating an UL transmission and no CQI request, is received; or

-
if the Random Access procedure was initiated upon request from the [PDCCH] order and no [PDCCH] transmission addressed to its C-RNTI, indicating a DL transmission, is received; or

-
if the Random Access procedure was initiated upon request from high layer and no [PDCCH] transmission addressed to its C-RNTI is received, 
-
the Contention Resolution is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
based on the backoff parameter stored in the UE since the Random Access procedure initialization (see subclause 5.1.1), compute and apply a backoff value indicating when a new Random Access transmission shall be attempted;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
-
if the uplink message includes CCCH and no [PDCCH] transmission addressed to its Temporary C-RNTI is received:
-
consider this Contention Resolution not successful and provide an indication to the higher layers.

<< End of the modified section>>
7 Reference

[1] R2-080861
Message 3 contents and BSR transmission after handover
Panasonic































































3GPP


_1266749329.vsd
텍스트�

텍스트를 추가함에 따라 사각형의 높이가 조정되고 측면 핸들을 늘이면 너비가 조정됩니다.�

End of CR timer


Random Access Preamble initiated by UL data arrival


Random Access Response



