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Enhancement of the uplink access procedure
1. Introduction
In the current TS 44.018, the uplink access procedure of VGCS is specified as below: 
-
The first UPLINK ACCESS message shall be transmitted by the mobile station with a random delay between 0 and 20 ms;

-
The UPLINK ACCESS messages shall be repeated after a further period of 100ms plus a random delay between 0 and 20 ms.
After the talker priority was introduced, this procedure is kept unchanged. We can see from the uplink access procedure that no talker priority is taken into account, so the UPLINK ACCESS message is not handled by the MS according to its priority. As a result, UPLINK ACCESS messages with different priorities have identical chance to be accepted by the network in one cell. 
2. Solution
It is desirable an UPLINK ACCESS message with a higher priority shall have precedence over others with lower priorities, where the precedence means the message shall be received correctly by the network with more chance and earlier. One of the methods is to reduce the interval between the two UPLINK ACCESS messages with a higher priority transmitted by MS. 
Currently there are three priorities (normal, privileged, emergency), the first is lowest, and the last is the highest. The “emergency reset” is not a level of priority, but has precedence over all the three priorities. The higher the priority is, the less it is used. So we divide them into two classes: normal and the others. 

The UPLINK ACCESS message with priority of “normal” shall be repeated after a further period of 100ms plus a random delay between 0 and 20 ms. While the UPLINK ACCESS message with a priority other than “normal” shall be repeated after a further period of 80ms plus a random delay between 0 and 20 ms. As the following figure shows.
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3. Benefit
The typical scenario of this solution is when an MS with a higher priority and an MS with a normal priority send UPLINK ACCESS messages at the same time. In this case, collision happens. Then the MS with a higher priority will resend an UPLINK ACCESS message in 80+0-20ms and the MS with normal priority will resend an UPLINK ACCESS message in 100+0-20ms. Collision will not happen again between these two MSs, and the UPLINK ACCESS message with a higher priority will arrived at the network earlier, which means it will be handled by network while the other one will be abandoned, because the BTS only accepts the one arrived first (see sub-clause 4.13 in 3GPP TS 48.058). 
Currently, if there are two messages sent by MS A with a higher priority and MS B with normal priority in the same burst and collision happens, the probability of collision of the second attempt of the MSs is about 25%, which can be calculated according to the choice of 1 from 4 frames. There may be another MS C sending UPLINK ACCESS message in the burst in which the MS A sends the second message and for example the probability is a%. So the total probability of collision for the second attempt of MS A is (25+a) %. With the method proposed in this paper, the probability of collision for the second attempt of MS A is reduced to a%. As showed in following figure.
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4. Conclusion

It is helpful to reduce the interval between two UPLINK ACCESS messages with a higher priority than normal priority sent by a MS, because the MS with a higher priority will get more chance to be accepted by the network in case of collision with a MS with normal priority at the first time. Also it will avoid collision between these two MSs at the second attempt. 
Since Huawei also propose to modify the uplink access procedure in GP-061192 (basically it is to change the number of attempts to send the UPLINK ACCESS message), the conclusion of this paper is also applicable to the new procedure (if approved).
It is proposed to agree with the corresponding CR in GP-061194. 
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