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Introduction

In RAN2 #61bis meeting [1], it was agreed that the UE in RRC_CONNECTED can receive uplink grants addressed to its Temporary C-RNTI in order to support adaptive retransmissions of msg3 of RA procedure. In this contribution, we investigate the different purposes of Temporary C-RNTI monitoring.

Discussion

According to the current MAC spec, PDCCH signaling addressed to Temporary C-RNTI may be for two purposes:
1. UL grant for adaptive retransmission.
2. DL assignment for the contention resolution message.
As shown in Table 1, PDCCH signalling addressed to Temporary C-RNTI for UL grant can be applied for the UE in RRC_IDLE or RRC_CONNECTED. However, the handling of the UE in RRC_CONNECTED receiving PDCCH signalling addressed to Temporary C-RNTI for DL assignment has not been specified.

	
	PDCCH signaling addressed to Temporary C-RNTI

	
	UL grant
	DL assignment

	The UE in RRC_CONNECTED
	Adaptive retransmission
	Not specifed

	The UE in RRC_IDLE
	Adaptive retransmission
	Contention resolution


Table 1: Purpose of Temporary C-RNTI monitoring

Since for the UE in RRC_IDLE, the PDCCH signalling addressed to Temporary C-RNTI for DL assignment is used for contention resolution, we think it can also be applied to the UE in RRC_CONNECTED. 

Considering a contention based RA procedure, if an UE in RRC_IDLE is contending the same preamble with an UE in RRC_CONNECTED, they will monitor the same Temporary C-RNTI. And if the network signals the Temporary C-RNTI on PDCCH to the winner UE in RRC_IDLE, the UE in RRC_CONNECTED will also detect the same Temporary C-RNTI on PDCCH.  Since it represents that the UE in RRC_IDLE wins the contention, the UE in RRC_CONNECTED can consider the contenion resolution not successful, and retry earlier just like other loser UEs in RRC_IDLE. In this case, it is just a waste of time to retry until the contention resolution timer expires.

Conclusion 

Proposal: When the UE in RRC_CONNECTED detects the PDCCH transmission addressed to its Temporary C-RNTI indicating a DL assignment, it considers the contention resolution not successful.

The text proposal for TS 36.321 is also attached.
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[1] R2-081908, “Grants to Temporary C-RNTI”, Ericsson.
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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:

-
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 PDCCH transmission is addressed to its Temporary C-RNTI indicating a DL assignment:
· consider this Contention Resolution not successful;
· stop the Contention Resolution Timer.
-
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.

-
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.
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