3GPP TSG RAN WG1 Meeting #78bis
R1-144137
Ljubljana, Slovenia, 6th – 10th October 2014
Source:
NTT DOCOMO, INC.
Title:
Transmission Timing of Type 2B Discovery
Agenda Item:
7.2.1.1.5
Document for:  
Discussion and Decision

1. Introduction
At the RAN1#76 meeting, the following working assumption was agreed with respect to transmission timing of Type 2B discovery [1]. Note that the second bullet point is no longer valid because RAN2 agreed that only a RRC_CONNECTED UE can transmit a Type 2B discovery signal [2].
	Working assumption: For RRC_CONNECTED UEs that transmit Type 2B discovery:

· If RRC_IDLE UEs are not able to transmit Type 2B discovery, the value of T2 is FFS between: 

· T2 = TA for FDD and T2 = 624Ts +TA for TDD.

· T2 = 0 for FDD and T2 = 624Ts for TDD.

· If RRC_IDLE UEs are able to transmit Type 2B discovery, the value of T2 is T2 = 0 for FDD and T2 = 624Ts for TDD.


In this contribution, we discuss the transmission timing for Type 2B discovery and the associated D2DSS.
2. Transmission Timing 
In deciding the transmission timing for Type 2B discovery, it is desirable to enable RRC_IDLE UE to receive Type 2B discovery to avoid increasing the number of RRC_CONNECTED UEs for reception of Type 2B discovery.
Proposal 1: RRC_IDLE UE should be able to receive Type 2B discovery.

In the following, potential countermeasures for the disadvantages of DL timing and UL timing are discussed.

DL timing

If DL timing is applied to Type 2B discovery, RRC_IDLE UEs can receive Type 2B discovery. However, Type 2B discovery potentially has a higher level of interference on the PUCCH/PUSCH than that for Type 1 discovery because denser resource utilization can be assumed for Type 2B discovery considering efficient eNB resource allocation. If the interference level on the PUCCH is severe, the eNB may try to avoid severe in-band emissions on the PUCCH using resource partitioning by implementation [3]. Note that resource partitioning may degrade the flexibility and efficiency of the resource pool configuration and resource allocation.
UL timing

UL timing is considered to have less of an impact on a WAN if the CP length is the same between WAN and D2D. Therefore, the UL timing for Type 2B discovery would be beneficial in avoiding severe interference on the PUCCH while maintaining efficient resource allocation. Unlike with the open-loop power control for WAN protection, the UL timing for Type 2B discovery does not contract the discovery range. For the UL timing, the following alternatives are considered to enable RRC_IDLE UEs to receive Type 2B discovery.
· Alt. 1: Time domain multiplexed resource pools for different TA ranges 
· Alt. 2: D2DSS based timing adjustment for reception (similar to inter-cell discovery)
For Alt. 1, the eNB configures multiple transmission resource pools with associated TA range information. Similar to the resource partitioning in the DL timing case, Alt. 1 may introduce some overhead due to imperfect resource partitioning. The required number of resource pools will be significantly large when the cell radius is large. For Alt. 2, D2DSS can be utilized to adjust the reception timing similar to inter-cell discovery which was agreed on at RAN1# 77 [4]. If the D2DSS with UL timing is transmitted in the first subframe of a resource pool for Type 2B discovery, RRC_IDLE can obtain the reception timing from the D2DSS. However, considering that D2DSS is also used for communication, the receiving UE should be able to distinguish the two types of D2DSS: D2DSS with UL timing and the D2DSS with DL timing. This may complicate the specification or receiver implementation due to multiple transmission timing for the D2DSS within a cell. Furthermore, configurability of the transmission timing is beneficial when the CP length is different between a WAN and D2D. The UL timing for D2D does not reduce the interference on a WAN. 

A comparison of the transmission timing for Type 2B discovery is summarized in Table I.
Table I: Comparison of Transmission Timing for Type 2B Discovery
	
	Pros
	Cons

	DL timing
	· RRC_IDLE UE has DL timing

· Same transmission timing as Type 1 discovery
	· ICI/ISI on PUCCH/PUSCH

	UL timing
	· Minimum impact on PUCCH/PUSCH if CP length is the same between D2D discovery and WAN
	· Meaningful only if CP length is the same between D2D discovery and WAN

· Alt. 0: No timing indication
( RRC_IDLE UE cannot receive Type 2B discovery
· Alt. 1: TA indication by resource pool partitioning
( Increased overhead
· Alt. 2: TA indication by D2DSS
( Specification impact/ increased receiver complexity

	Configurable between DL timing and UL timing
	· Impact on PUCCH/PUSCH can be optimized according to the configuration of CP length, resource pool, etc.
	· Signaling overhead if explicit signaling is assumed
· Alt. 0: No timing indication
( RRC_IDLE UE cannot receive Type 2B discovery

· Alt. 1: TA indication by resource pool partitioning
( Increased overhead
· Alt. 2: TA indication by D2DSS
( Specification impact/ increased receiver complexity 


Considering the limited schedule for Rel-12 specification work, the simplest solution, i.e., DL timing is worth considering although the impact on WAN can be minimized through configurable transmission timing between the DL and UL.
Proposal 2: For Type 2B discovery and the associated D2DSS, the transmission timing is DL timing.
3. Conclusion

In this contribution we discussed the transmission timing of Type 2B discovery and the associated D2DSS. Based on the discussion, we propose the following:
Proposal 1: RRC_IDLE UE should be able to receive Type 2B discovery.
Proposal 2: For Type 2B discovery and the associated D2DSS, the transmission timing is DL timing.
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