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1. Introduction

In recent meetings, RAN2 agreed several points on the RACH procedure, as already captured in [1]. However, there are still several issues on RACH procedure handling from MAC and RRC interaction perspective. One of the issues is timing to start and stop PDCCH monitoring by T-C-RNTI allocated in Message 2. In Jeju meeting, RAN2 agreed that in case of dedicated preamble, eNB allows to allocate a radio resource to UE in parallel with Message 3 transmission. Therefore, UE needs to start PDCCH monitoring by C-RNTI after Message 2 reception. This document discusses timing to start/stop PDCCH monitoring by T-C-RNTI in case of non-dedicated preamble.
2. Discussion
Timing to start PDCCH monitoring by T-C-RNTI
We propose UE starts monitoring PDCCH by T-C-RNTI after the reception of Message 2 as illustrated in Figure 1. The merit of this is following:

1. Simplification of MAC behaviour
UE MAC behaviour for non-dedicated preamble has more commonality with dedicated preamble case by starting to monitor PDCCH by T-C-RNTI after the reception of Message 2. In addition, Message 3 transmission and Message 4 reception can be handled by MAC separately. This makes UE simpler, since this reduces interaction between Message 3 and Message 4 in MAC level.
2. Latency reduction

In case of HARQ ACK->NACK misinterpretation corresponding to Message 3, Message 4 is sent from eNB, although UE does not consider Message 3 succeeds. After the reception of Message 4, MAC stop the Message 3 retransmission and indicate the Message 4 reception to RRC. Starting to receive Message 4 after ACK reception of Message 3 makes UE continue to retransmit Message 3 until the maximum number of Message 3 retransmission in ACK->NACK misinterpretation case. This is not efficient and increases the latency in misinterpretation case. 
In addition, we propose to start the timer (T300 or T301) after the reception of Message 2, although this is different from current agreement. This is also illustrated in Figure 1. This procedure can avoid Message 4 reception before T300/T301 starts at ACK->NACK misinterpretation to Message 3. Then, the value of T300/T301 should be Message 4 reception delay plus value of maximum number of the retransmission delay of Message 3.
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Figure 1: timing to start PDCCH monitoring by T-C-RNTI

Timing to stop PDCCH monitoring by T-C-RNTI
We propose the detection of  Message 3 failure (i.e. the number of Message 3 retransmission reaches maximum) makes MAC to stop the reception of PHICH to Message 3 and the reception of PDCCH for Message 4. MAC also indicate the failure to RRC. Hence, RRC stops the timer (T300 or T301) which is started after the reception of Message 2. The behaviour is illustrated in Figure 2 (a). This behaviour allows UE receives Message 4 in the case of ACK->NACK misinterpretation of Message 3.
In case of NACK->ACK misinterpretation or Message 4 transmission failure, the timer (T300 or T301) expiry makes RRC to indicate the failure to MAC and to stop the reception of PHICH to Message 3 and the reception of PDCCH for Message 4. The behaviour is illustrated in Figure 2 (b).Note that to locate the timer (T300 or T301) at MAC than at RRC would further reduce the interaction between MAC and RRC. As the timer is agreed in RRC, we didn't propose it but we would like to hear RAN2 view on this modification. 
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(a) The number of retransmission for Message 3 reaches maximum
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(b) NACK->ACK misinterpretation for Message 3
Figure 2: timing to stop PDCCH monitoring by T-C-RNTI 
3. Conclusion
This document discusses UE behaviour when PDCCH by T-C-RNTI is received. With taking into account ACK->NACK misinterpretation for Message 3, we propose following.
· UE should start monitoring PDCCH by T-C-RNTI and T300/T301 after the reception of Message 2, and indicates the failure to RRC
· UE MAC should stop monitoring PHICH and PDCCH by T-C-RNTI and indicate it to RRC after the maximum number of the retransmission or Message 4 reception. RRC stops T300/T301 according to the indication from MAC.
Reference

[1] TS36.321, "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification"
[2] TS25.912, "Feasibility study for evolved UTRA and UTRAN"















3GPP


