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Discussion and Decision
1
Introduction
In last RAN2 meeting, inter-frequency and inter-PLMN support for ProSe discovery was discussed and some agreements were made as below:

· RAN2 aims to support of Inter-Frequency and Inter-PLMN discovery for monitoring UEs will be introduced.

· An eNB may provide in SIB a list of (intra-PLMN-inter-frequency and/or inter-PLMN-inter-frequency) carriers (possibly with the corresponding PLMN ID) on which the UE may aim to receive ProSe discovery signals. 

· A cell does not provide detailed ProSe configuration (SIB18) for other carriers. If a UE wants to receive ProSe discovery signals on another carrier, it needs to read SIB18 (and other relevant SIB) from there. 

· FFS whether (as a configuration) option an eNB may provide detailed ProSe Discovery information about other intra-PLMN carriers.

· FFS whether the list of other ProSe carriers could alternatively be provided by higher layers for inter-PLMN carriers.

· UEs transmit ProSe discovery signals only on their serving cell (if authorized by the NW). 

· Intra- and inter-frequency (and inter-PLMN) ProSe reception does not affect Uu reception (e.g. UEs use DRX occasions in IDLE and CONNECTED to perform ProSe discovery reception or it uses a second RX chain if available). The UE shall not create autonomous gaps. 

· If the UE has to obtain ProSe discovery (2a) configuration from the SIB of an inter-frequency cell, this does not affect the UE’s Uu reception on the serving cell(s).

· An RRC CONNECTED UE interested (or no longer interested) in intra- or inter frequency ProSe discovery reception indicates this by sending a “ProSe indication” to the eNB (further restrictions to be discussed). 

In this contribution, we further discuss ProSe discovery reception and its possible impact on eNB configuration especially for those UEs with single RX chain.
2
Discussion on ProSe discovery reception 
As agreed in last RAN2 meeting that intra- and inter-frequency (and inter-PLMN) ProSe reception does not affect Uu reception. This means that if UE has only one RX chain, it can only use available DRX occasions to perform ProSe discovery reception and UE shall not create autonomous gaps. In our view, single RX chain UEs with low cost could still be a part of UE population, and thus D2D discovery reception issue should be well addressed for such kind of UEs, e.g. with respect to how does eNB set the right level of DRX configurations to the UE, because in this case cellular reception and ProSe reception happen in the “on” duration and “off” duration of DRX cycle, respectively.
For networks deployed with multiple frequency carriers where ProSe discovery is enabled, subject to different cellular & ProSe traffic load and radio conditions, it is likely that ProSe discovery configurations for intra-frequency and inter-frequency carriers are quite different. As mentioned above, for UEs with single RX chain, ProSe discovery reception can only happen in the “off” duration of DRX cycle. This may mean that ProSe discovery reception on different frequencies may require different lengths of DRX “off” duration or different DRX cycles, e.g. if inter-frequency ProSe discovery reception pool covers quite many radio resources, eNB may need to choose a long DRX cycle for the UE. Due to this, the target frequency carrier information is needed in the ProSe indication from the UE side. Since this is not clearly captured in RAN2 agreements, we would like to make it clear.

Proposal 1: UE includes the target frequency carrier in the ProSe indication to the eNB.  
Regarding to inter-cell discovery support, in RAN2#85bis meeting it is agreed that the eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbor cells. This implies that eNB can have information of neighbor cell’s D2D reception discovery resources (could be done via either OAM or X2 interface), but UE has no information about that. From UE’s perspective, monitoring the whole frequency‘s reception pool using DRX occasions in some case may cause some contention to cellular communication. For example, when cellular traffic load is heavy and meanwhile D2D reception pool for the monitored frequency covers quite many radio resources, eNB may not be capable of meeting the needs of both types of services with limited radio resources, as cellular communication asks for longer “on” duration and ProSe reception also needs longer “off” duration of DRX cycle.
We understand that when cellular communication and D2D discovery are contending radio resources, cellular communication should have higher priority and should not be impacted. To solve this issue for single RX chain UEs, we may need to consider some means to narrow down the monitoring D2D reception resources, e.g. only to a few neighbor cells instead of the whole frequency, in order not to consume too long “off” duration. Some UE assistance information might be useful here, e.g. available positioning information or RRM measurement results. With these assistance information, eNB may have a better understanding of the targeted monitoring resources (i.e. the combination of reception resources of these few neighbor cells) and set the appropriate DRX configurations for the UE.
Proposal 2: RAN2 discuss whether eNB needs to have UE’s assistance information, e.g. available positioning information or RRM measurement results, when setting DRX configurations in order not to affect UE’s Uu reception.

3
Conclusions
In this contribution, we discuss the issue of ProSe discovery reception for single RX chain UEs and have following proposals:
Proposal 1: UE includes the target frequency carrier in the ProSe indication to the eNB.  
Proposal 2: RAN2 discuss whether eNB needs to have UE’s assistance information, e.g. available positioning information or RRM measurement results, when setting DRX configurations in order not to affect UE’s Uu reception.

