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Introduction

In earlier meetings it has been agreed that the C-RNTI should be allocated in message 2 to allow HARQ in message 4.
In this contribution we investigate how this allocated C-RNTI could be shortened in message 2 in order to save power and resources for the transmission of message 2.   
Discussion 

According to [1], in the “normal” case, the  RACH load can be assumed to be up to 150 access/sec, and we should consider the case where the load is up to 300 access/sec.
A rough estimation of the maximum delay between the transmission of the message 3 and the UE reception of the message 4 can be estimated as:

T0 - transmission of message 2: 1 msec
D1 - treatement of the message in the UE: 10 msec + delay of UL scheduling max. 50 msec
T1 - first transmission of message 3 – 1 msec
D2 - max 2 retransmissions at repetition cycle of 5 msec: 10 msec + 2 msec
T2 – first transmission of message 4 – 1 msec
D3 - max 2 retransmissions at repetition cycle of 5 msec: 10 msec + 2 msec + window of 50 msec
Maximum  of 142 msec, where the estimated 50 msec for the maximum delay for the uplink scheduling and the window for the transmission of message 4 of 50 msec are really a maximum figure.
In this case, between the beginning of msg3 transmission and the moment msg4 is received by the UE, the number of UE attempting to make RACH access can be assumed to be: 300*0.142=43. To cope with any estimation problems, we can assume this number to be 256.

Hence we propose that the C-RNTI allocated to the UE in msg2 should be chosen in a subset of “short” C-RNTI. The size of that short C-RNTI could be for example 8 bits, which would save 8 bits in message 2.
For the temporary C-RNTI that is allocated to the UE in message 2 we propose that this temporary C-RNTI is built from a short C-RNTI that is actually transmitted in message 2.
For example, the temporary C-RNTI could be: the 8 MSB to 0, followed by the 8 LSB being the short C-RNTI:
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The Random Access procedure would then continue from message 3 as it was defined previously, with the temporary C-RNTI as it is defined in this contribution. The proposed RA procedure is depicted on the figure below:
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Benefits

Use of an 8-bits “short” C-RNTI in msg2 instead of the regular 16-bits C-RNTI which would allow reducing msg2 size, and saving power. 
Proposal

It is proposed to discuss and capture that the C-RNTI allocated in message 2 is done by a short C-RNTI which is based on a subset of the available C-RNTIs
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