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1 Introduction

According to chairman’s note of the RAN2#90 meeting [1], we have the following agreements:


2 Discussion
The multiple-carrier discovery transmission in the inter-PLMN discovery
In this section, we use a scenario to highlight that when multiple-carrier discovery transmission is allowed in inter-PLMN discovery to increase the service capacity, it is necessary to support cross-carrier scheduling.
In Figure 1, the inter-PLMN ProSe discovery is conducted by two active D2D UEs, where the transmitting UE and receiving UE subscribe to different PLMNs. Both in Figure 1(a) and Figure 1(b), the receiving UE, i.e. the UE2, subscribes to the PLMN B and camps on the eNB B, while the transmitting UE, i.e. the UE1 subscribes to the PLMN A and camps on the eNB A. The difference between Figure 1(a) and Figure 1(b) is the location of the transmitting UE, i.e. the UE1. In Figure 1(a) the transmitting UE are NOT in the coverage of eNB that serves the receiving UE. More specifically, the UE1 camps on the eNB A are not in the coverage of the eNB B, which serves the UE2. In Figure 1(b) both the transmitting UE and receiving UE are in the coverage of their serving eNBs. More specifically, both UE1 and UE 2 are in the coverage of eNB A and eNB B, which serves UE1 and UE2, respectively.
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Figure 1

According to chairman’s note of the RAN2#89-bis meeting [2], in the inter-PLMN discovery, the UE can read SIB19 of the concerned carrier frequency to learn the tx/rx resource pool to use. When the multiple-carrier discovery transmission is allowed to increase the service capacity, the receiving UE need to scan for multiple carriers listed in SIB19, which can be power consuming for receive UE. Therefore, the cross-carrier scheduling should be considered and supported in this case.

Observation 1 The cross-carrier scheduling should be considered and supported when multiple-carrier discovery transmission is allowed in inter-PLMN discovery.

In the following two cases, the cross-carrier scheduling can both be beneficial.
Direct discovery transmission on serving carrier only
If direct discovery transmission is only supported on serving carrier, announcing UE has no other choose but transmits the discovery signals on the serving carrier. There is no need to introduce the cross-carrier scheduling. The benefit of this is that in some particular use case, the message is allowed to transmit in time with no need to take extra effort to get the authorisation and configuration of supporting carriers, which may be dynamic. However, if the announcing UEs camping on different serving carriers, in this case Monitoring UE has to acquire the information about the supporting carriers, retrieve the discovery signals on every supporting carrier. This is very power consuming to Monitoring UE. 
Observation 2 If direct discovery transmission is supported on multiple serving carriers, it may be efficient for announcing UE. However, It is very power consuming for Monitoring UE because it may have to perform multiple-carrier monitoring.
Direct discovery transmission on non-serving carrier

If direct discovery transmission is supported on non-serving carrier, announcing UE has to get the information about which non-serving carrier supports. It will need extra communication between eNB and announcing UE if it is dynamic. If it is not, it requires discussions on which non-serving carrier supports this. How many non-serving carrier supports needs to be discussed as well. Monitoring UE needs to know which non-serving carriers to monitor. How to get the relevant information needs to be discussed. The cross-carrier scheduling may be required when considering the efficiency in the resource allocation and discovery message decoding in this scenario
Monitoring UE only needs to monitor the limited number of non-serving carrier supports discovery. This is beneficial to prolong the battery life of monitoring UE.  

Observation 3 Monitoring UEs only need to monitor the limited number of non-serving carrier supports discovery. This is beneficial to prolong the battery life of monitoring UEs.

Proposal 1: How many non-serving carrier supports needs to be discussed? How announcing UE acquires this information needs to be discussed? Is it predetermined or dynamic?
Proposal 2: How monitoring UE knows the supported non-serving carriers needs to be discussed? Is it predetermined or dynamic?
Proposal 3: The cross-carrier scheduling may be required when considering the efficiency in the resource allocation and discovery message decoding in this scenario.

3 Conclusion

In this paper we made the following observations and proposals: 

Observation 4 The cross-carrier scheduling should be considered and supported when multiple-carrier discovery transmission is allowed in inter-PLMN discovery.
Observation 5 If direct discovery transmission is supported on multiple serving carriers, it may be efficient for announcing UE. However, It is very power consuming for Monitoring UE because it may have to perform multiple-carrier monitoring.

Observation 6 Monitoring UEs only need to monitor the limited number of non-serving carrier supports discovery. This is beneficial to prolong the battery life of monitoring UEs.

Proposal 1: How many non-serving carrier supports needs to be discussed? How announcing UE acquires this information needs to be discussed? Is it predetermined or dynamic?

Proposal 2: How monitoring UE knows the supported non-serving carriers needs to be discussed? Is it predetermined or dynamic?

Proposal 3: The cross-carrier scheduling may be required when considering the efficiency in the resource allocation and discovery message decoding in this scenario.

[1] RAN2 Chairman’s note, Fukuoka, May 2015
Agreements


For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed. The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  


For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.  


Similar to Rel-12, the UE is configured with the authorized PLMN by higher layers.   


For PS discovery the allowed frequency is pre-configured in the UE.  The frequency can be the same frequency as PS communication.  





A UE in RRC_CONNECTED shall indicate to the eNB the frequency in which direct discovery transmission is desired, for public safety use case. 





The dual transceiver chain is not mandated for direct discovery transmissions on other carriers, for commercial use case.  


For PS discovery the UE capability requirements should be aligned with the Rel-12 communication capabilities.     


To enhance inter-carrier discovery performance for the non-dedicated transceiver case, gaps will be introduced to allow reusing an RF transmitter/receiver chain for direct discovery transmissions/receptions.   The gaps should be under network control.  FFS if the gap applies both for intra and inter-frequency.
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