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1
Introduction
In RAN#63, the new WI on LTE Device to Device Proximity Services was agreed [1]. 
In the previous RAN2 meeting [2], the following way forward was recorded for D2D discovery. 
· The eNB may provide in SIB … 
·  a) a radio resource pool for discovery reception of Type 2B 
·  b) a radio resource pool for discovery transmission and reception in case of Type 1 
·  (FFS for inter-cell discovery) 
1.  In case of Type 1, a UE autonomously selects radio resources from that indicated transmissions resource pool for discovery signal transmission.
·  2a. As baseline we assume that NAS will handle authorization of D2D discovery transmission and reception. FFS whether there is also a need to disallow selected UEs to use Type 1 transmission resources on AS level (e.g. to avoid out of band emission problems). 
2.  In case of Type 2B, only an RRC Connected UE may request resources for transmission of D2D discovery messages from the eNB via RRC and the eNB assigns these resource via RRC. 
·  As baseline, UE releases the transmission resources the latest when the UE enters IDLE or when the eNB withdraws the resource by RRC signalling. 
3.  In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS
4. Receiving UEs monitor both Type 1 and Type 2B discovery resources. 

5. In the UE, the RRC protocol informs the discovery resource pool to MAC. RRC also informs allocated Type 2B resource to MAC. 

6. There is no need for a MAC header. 

7. We assume that D2D discovery is on a different transport channel than D2D communication. 

Based on the previous discussions, we analyze the two types and express our view on procedure and open issues in this contribution. 
2
Discussion on Type 1
Type 1 is good to be considered as the baseline method. The possible procedure for Type 1 could be the following:

Figure 1: Simplified procedure for Type 1 discovery

The main advantage for Type 1 is that no dedicated signaling is needed for resource allocation, and it is readily available for all Prose enabled users (even idle users). However, the drawback is possible discovery signal collision among UEs. Also a transmiting UE cannot monitor other UEs’ discovery messages. Therefore randomization on the transmission occasions is needed to minimize the collision, as well as to increase the chance to be discovered by neighourhood UEs. 
However, some constraints should be made on how many resources one UE can use to avoid the situation that one UE takes up too many resources. Some simple ways to make such constaints could be, for example: 
1). To define a certain allowed discovery message transmission chance within certain interval, or 
2). To define a certain gap duration after each transmission, or combinations of a few constraints. 
3). A combination of the above.

These constraints should be configurable by the eNB. One transmission chance could be one transmission or a few blind transmissions if repetition is supported. The detailed signal format and mapping for repetition is up to RAN1 to decide.
Proposal 1: Collision reduction mechanisms should be considered to improve efficiency for Type 1. It is proposed to enable some discovery transmission constraints which are configurable by eNB. 
To improve the efficiency of resource allocation for Type 1, the network should first have the ability to estimate the number of Prose enabled users who have discovery needs and adapt the allocated resources accordingly. The eNB should have a good knowledge of the number of connected Prose UEs. However, it is difficult (if not unfeasible) to estimate the number of idle mode Prose users who need to transmit discovery messages. When the amount of resources allocated to type 1 is calculated, the eNB will make an estimate of the resources needed for connected mode users, and then make a blind guess of resources for idle mode users, and add up the total allocation for Type 1. But if the blind guess for idle mode is wrong, it makes sense to keep enough resources or higher priority for connected users. Therefore in order to protect the connected UEs with a reasonable collision rate in Type 1 resources, it is beneficial to enable separate parameter configurations for eNB on resource constraints for idle and connected UEs. In our opinion, the discovery transmission rate for idle users should be lower than connected users. In case the network has the wrong estimation on Prose idle user’s number, and the collision rate gets too high, the idle mode UEs should move to connected mode to enable higher transmission probability. In this case, the network can make more efficient resource allocation. Moreover, this can give the eNB some flexibility on controlling the resources. For example, if the eNB wishes to have more connected users to use Type 2b, it may give idle users the same priority in Type 1; if eNB wishes more users to be connected for D2D, then the eNB can give connected users higher priority in Type 1. All of these can be done with tuning of the separate parameters.
Proposal 2: It is proposed to enable separate parameter configurations for the eNB on resource constraints for idle and connected UEs for Type 1. The discovery transmission rate for idle users should be configured lower than connected users.
3
Discussion on Type 2b
Although we intend to give connected mode UEs some protection in Type 1 discovery, it is still desirable to allocate some dedicated discovery resources for high QoS users, for example for Public Safety users which have a tight requirement on discovery latency. The possible procedure for Type 2b could be the following:







Figure 2: Simplified procedure for Type 2b discovery

Similar to semi-persistent allocation, two possible ways to disable the Type 2b resource usage could be:

1). Disabled by eNB signalling;

The exact method can be disabled by RRC signalling, or PDCCH signalling. There might be some signalling overhead and mis-detection issue for this approach. 
2). Vadility time expires.
When the eNB assigns Type 2b resources, it can assign a certain validity time, and the UE can continue the resource usage until the time expires. The timer value can be configured in RRC signalling. This way the eNB can save on the disable signalling and also avoid the issue of miss the signalling or mis-detection. 
In our opinion, type 2b can be easily extended to be applicable to idle users. This can enable some very useful and important Prose applications/services. A few user cases are exemplified below for Type 2b idle user case:

· For public safety users, when the communication is paused for a long period, the user equipments can go to idle mode to save power, however, the PS user may still wish to be discoverable by transmit discovery signal in some allocated resource regularly. The power saving requirement maybe higher for PS users [?].
· For some service providers, such as shops in the mall, printers in the office, they may wish to pay for dedicated discovery resource to keep on sending advertisements to nearby users. It is not necessary for them to keep connected all of the time. Normally such UE is also static, and their radio condition change is small.
Some other companies also seem to share such view, such as [4], [5]. The general procedure can be that the network can assign resources to a user in connected mode, then get back to idle mode to save power but can continue to use the allocated resource to transmit discovery signal until the timer expires. With the timer control, the network can still have good control even the user is in idle. This is illustrated in Figure 3 below.



Figure 3: Simplified procedure for Type 2b discovery with timer control
In summary, both eNB disabling or validity timer methods should be supported for Type 2b resource usage termination. UE stopping the resource usage when the validity timer expires can be used as the default method for both idle and connected users. In case the number of users with such Type 2b resource allocation is large, the saving on signalling overhead with validity timer can be huge. For connected users, in case some issues such as RF out band emission detected or eNB scheduling change occur, the eNB signaling can still be used to disable the Type 2b resource, and overwrite the timer. 
Proposal 3: Type 2b can also support idle users in certain user scenarios, which is a very useful feature for many important Prose applications/services. 

Proposal 4: Both eNB disabling or validty timer should be supported for Type 2b resource usage termination.
3
Conclusion
In this contribution we analyzed the procedure and open issues for discovery type 1 and 2b, and we have made the following observations and proposals. 
Proposal 1: Collision reduction mechanisms should be considered to improve efficiency for Type 1. It is proposed to enable some discovery transmission constraints which are configurable by eNB. 
Proposal 2: It is proposed to enable separate parameter configurations for the eNB on resource constraints for idle and connected UEs for Type 1. The discovery transmission rate for idle users should be configured lower than connected users.
Proposal 3: Type 2b can also support idle users in certain user scenarios, which is a very useful feature for many important Prose applications/services. 

Proposal 4: Both eNB disabling or validty timer should be supported for Type 2b resource usage termination.
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