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Discussion and decision
1 Introduction
In previous RAN2 meetings, some types of uplink resource assignment strategies [1]~[6] were discussed. In this contribution, we would like to discuss some characteristics of the voice service which have not been studied enough yet. This paper briefly outlines these characteristics and shows possible optimization of currently discussed strategies.
2 Discussion
In our view, the following characteristics should be further considered:

1. Uplink packets and downlink packets are sent alternately in most cases;
2. Some uplink control signalling are only one-bit messages. 

In following chapters, we will present our opinions on the principle of uplink resource assignment scheme taking these characteristics into account.

2.1 Assign uplink resource according to downlink state
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Fig 1 Traffic model of conversation service
Fig 1 shows the traffic model of voice service, the packets of both directions are represented in this figure. We assume each speech packet originates every 20 msec in the talk spurt and the SID is generated every 160 msec when the session is in the silent period. From the figure we can see that the “Talk spurt” of uplink and downlink takes place in turn, it’s the same when comes to the “Silent period”. In another word, when the downlink state is “Talk spurt”, we can assume that it's very likely that the uplink state is “Silent period”; when the downlink state is “Silent period”, it’s very likely that the uplink state is “Talk spurt”. For eNB, it is not difficult to get the downlink state of a voice session and to predict the transition state of uplink. Then eNB can change the parameters of uplink resource persistent scheduling at the switch points between the downlink states (i.e. the switch point from “Talk spurt” to “Silent period” and the switch point form “Silent period” to “Talk spurt”).

The detail of our proposal is following:
1. eNB find the switch points between the downlink states:
· eNB checks the transmit buffer every 20ms;
· When the downlink state is silent period:

· If the arrival interval between two continuous packets is less than certain time span (e.g. half of SID generated interval), the downlink state transits to talk spurt. 
· Switch point is found;

· When the downlink state is talk spurt:

· If the arrival interval between two continuous packets is longer than certain time span (e.g. twice of speech packet generated interval), the downlink state transit to silent period. 
· Switch point is found;
2. eNB changes the parameters of uplink resource persistent scheduling at switch points:
· At “Talk spurt” to “Silent period” switch point:

· Assign uplink resource according to the frequency of voice packets in talk spurt;

· Send uplink scheduling grant Type1(shown in Fig 2) to inform UE about the change of the persistent scheduling;

· At “Silent period” to “Talk spurt” switch point:

· Assign uplink resource according to the frequency of SID;

· Send uplink scheduling grant Type2(shown in Fig 2) to inform UE about the change of the persistent scheduling;
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Fig 2 resource allocation scheme for voice traffic
Fig 2 shows an example of this scheme:
· In period 1，eNB schedule persistent uplink resources for packets in the talk spurt;
· At point B, eNB finds a “Silent period” to “Talk spurt” switch point of downlink packet transmission, then it schedules persistent uplink resources for SID packets and sends a “Resource Grand Type2” to inform UE about the change of the resource scheduling；
· At point C, eNB finds a “Talk spurt” to “Silent period” switch point of downlink packet transmission, then it schedules persistent uplink resources for packets of talk spurt and sends a “Resource Grand Type1” to inform UE about the change of the resource scheduling；
· Following periods are repetitions of the above.
· Fig 2 shows that there are some RUs are wasteful and some packets are discarded for the uplink state prediction is not precise enough. 
We summarized Pros and Cons of proposed method compared with other assignment strategies:
Pros：

· Load of resource request and grant can be reduced in most cases;
· Easy to implement;
Cons：

· The allocation of resource is not precise enough; 
To avoid wasting RUs and discarding packets, we suggest our proposal to be used as an optimized method of the other uplink resource assignment strategies. For example, when our method is combined with the proposals of [1][2], i.e. following principle should be added to our scheme:

3. When UE has no packets to send and there are uplink RUs scheduled, UE should send resource release request to eNB to avoid wasting RUs; 
4. When UE has packets to send and there are no RUs scheduled, UE should send resource request to eNB to avoid discarding packets;

Fig 3 shows an example of the optimized scheme:
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Fig 3 Optimized scheme for voice traffic
Proposal 1: Use downlink transition state information to optimize the uplink resource assignment strategies；

2.2 Uplink control signalling
Two types of uplink control signalling channel are proposed in [1]~[5]. The first type is to use dedicated L1/L2 control channel. The second one is to use synchronized RACH. For RACH is contention based, it is considered that use synchronized RACH would lead to lower radio resources efficiency. In [6], it is mentioned that employing code multiplexing with user specific code maybe a solution to reduce the required radio resources. We think if user specific code is used, some uplink resource assignment strategies can be further optimized. For example, in the proposal of [2], during a voice session, only one type of signal i.e. “resource release” is sent by UE. In another word, “resource release” is a one-bit message and can be carried by user specific code implicitly. When eNB receives the specific code from UE, it can know that the UE wants to send “resource release” and release the pre-allocated uplink resources of the UE without following signalling procedure.

Benefits:
Reduce the load of uplink control signalling

· One-bit uplink control signalling can be carried by user specific code implicitly.
Proposal 2: Use user specific code to carry one-bit uplink control signalling implicitly, if RAN1 think it’s possible.
3 Proposals
In this contribution we propose two approaches to optimize uplink resource assignment strategies. With these approaches, the signalling overhead can be reduced and the radio resource efficiency can be improved. We hope RAN2 could agree on the two proposals.
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