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1. Introduction
The contention resolution timer (CR timer for short below) is discussed in this document. It is pointed out when taking the processing time into account, current definition for CR timer is inefficient in power saving and incurs some inconsistent procedure.
2. Discussion
In [1], the definition and handling procedures for CR timer are described in figure 1:

	Contention Resolution Timer: Specifies the number of consecutive PDCCH-subframe(s) during which the UE shall monitor the PDCCH after the uplink message containing the C-RNTI MAC control element or the uplink message associated with UE Contention Resolution Identity submitted from higher layer is transmitted.


	Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU 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:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop the Contention Resolution Timer;
-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else if the uplink message includes the CCCH SDU 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 CCCH SDU transmitted in the uplink message:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else

-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
discard the Temporary C-RNTI.

-
if the Contention Resolution Timer expires:

-
consider the Contention Resolution not successful.


Figure 1 Definition and handling for CR timer in current MAC specification
With above description, while taking the processing time into account, the CR timer in a successful contention resolution procedure involves three phases, shown in figure 2:
T1: eNB processes Msg3;

T2: eNB schedule Msg4 for contention resolution;

T3: UE processes Msg4 successfully.


[image: image1.emf]Msg3

T1 T2 T3

CR Timer

Contention resolution message

t

Contention 

resolution is 

successful


Figure 2 CR timer in a successful contention resolution procedure
Problem 1:
The lines highlighted in green in figure 1 mean that the CR timer is started once the Msg3 are transmitted, and UE starts to monitor the PDCCH for contention resolution. But at network side, eNB can responses UE only after T1. In term of current specification, the UE must listen to the PDCCH during T1 even though eNB will never response UE during T1. So it is not beneficial for UE’s power saving.
Problem 2:

The lines highlighted in yellow in figure 1 present the procedure for stopping CR timer. Taking the processing time T3 into account, eNB can schedule Msg4 only during T2. If the Msg4 is transmitted during T3, UE will lose the contention because the CR timer expires before Msg4 is decoded successfully. If we still keep current definition of CR timer unchanged, eNB must be aware of T3 to avoid transmit Msg4 during T3.
Solutions:

For problem 1, it will benefit the power saving if T1 are excluded from CR timer. In this situation, eNB and UE need both be aware of T1 to keep synchronous handling. Basically, T1 equals to the processing time for UL-SCH, so 3ms is reasonable.

For problem 2, we prefer to not involve T3 in CR timer. Two alternatives are given:

Alt1: Introducing T3 clearly in specification. In this case, the contention resolution is considered unsuccessful after T3 when CR timer expires if UE does not get a matched contention resolution ID yet. With this method, RAN2 need to discuss how to determine the value for T3, due to different processing time for PDCCH and MAC PDU. A possible way is to make T3 equal to the bigger one, i.e. the processing time for MAC PDU.

Alt2: Not introducing T3 in specification. In case that CR timer expires, UE does not think contention resolution is failure if a downlink transmission is still being processed, and whether the contention resolution is successful or not depends on the processing result. With alt2, UE does not need to know the actual length of T3, but some interaction are incurred between MAC and physical layer.
Alt2 is preferred because it is avoided to determine the length of T3 in specification and the interaction between MAC and physical layer is an implementation issue.
3. Conclusion
This paper discusses two problems in current contention resolution procedure on CR timer. It is proposed
Proposal 1: 
Redefine the CR timer to only include the time in which eNB can transmit Msg4 actually, i.e. excluding the processing time for Msg3 and Msg4.
Proposal 2:
Discuss the processing time for Msg3. 3ms is proposed.
Proposal 3:

When the CR timer expires, UE does not consider contention resolution is failure if a downlink transmission is still being processed. 
A CR can be found in section 5.
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: time during which the UE monitors the PDCCH for a PDCCH-subframe. Section 5.7 defines the conditions for which a subframe is included as part of Active Time.

Contention Resolution Timer: Specifies the number of consecutive PDCCH-subframe(s) during which the UE shall monitor the PDCCH T1 later after the uplink message containing the C-RNTI MAC control element or the uplink message associated with UE Contention Resolution Identity submitted from higher layer is transmitted.
------------------------------------------------------------- END OF CHANGE -------------------------------------------------
-------------------------------------------------------------- SECOND CHANGE-----------------------------------------------

5.1.5
Contention Resolution

Contention Resolution is based on C-RNTI on PDCCH and UE Contention Resolution Identity on DL-SCH..

Once the uplink message containing the C-RNTI MAC control element or the uplink message including the CCCH SDU is transmitted, the UE shall after T1:

-
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:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop the Contention Resolution Timer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else if the uplink message includes the CCCH SDU 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 CCCH SDU transmitted in the uplink message:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else

-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

-
discard the Temporary C-RNTI.

-
if the Contention Resolution Timer expires; and

-
if no processing for DL transmission is ongoing
-
consider the Contention Resolution not successful.

-
if the Contention Resolution is considered not successful the UE shall:

-
if the Random Access procedure was initiated by the MAC sublayer itself; or

-
if the Random Access procedure was initiated by a PDCCH order and the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
based on the backoff parameter in the UE, 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).

-
discard the Temporary C-RNTI.
------------------------------------------------------------- END OF CHANGE -------------------------------------------------
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