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1. Introduction

In last RAN4 #72 meeting, the potential impact on RRM from D2D was discussed by interested companies. In this document, we provide our analysis of the impact on RRM from D2D, based on which some proposals are provided.
2. Background

The D2D work in 3GPP involves D2D discovery and D2D communication parts, which are:
D2D discovery: UE transmits and receive D2D discovery signal and message in a resource allocated by eNB or on a predefined way to be discovered and to discover other UE. The semi-static allocated resources are indicated to the UEs via SIB.
D2D communication: UE transmits and receive D2D packet on a resource allocated by eNB or in a predefined way. D2D communication transmissions comprises of scheduling assignment (SA) and D2D data packet.
There are two types of D2D discovery, which are:

Type 1: A discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis (i.e., a resource pool is configured by eNB and UE autonomously picks the resource from pool to transmit D2D discovery signal).  

Type 2: A discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis (i.e., the UE-specify D2D discovery resource is allocated by eNB). 
There are also two types of D2D communication, which are:
Mode 1: eNB or Release-10 relay node schedules the exact resources used by a UE to transmit direct data and direct control information 

Mode 2: a UE on its own selects resources from resource pools allocated by eNB to transmit direct data and direct control information
Table 1 below captures the summary of D2D discovery and D2D communication signals.

Table 1: D2D operation summary
	Signal
	D2D Discovery
	D2D communication

	
	Type 1
	Type 2
	Mode 1
	Mode 2

	Control from eNB to D2D UE
	SIB (Discovery resource pool)
	SIB (Discovery resource pool)

Indication (schedule Discovery signal)
	SIB (SA, data resource pool)
PDCCH (schedule SA and data)
	SIB (SA, data resource pool)



	D2D transmission from D2D TX UE to D2D RX UE
	Discovery sequence and message

In contention-based manner
	Discovery sequence and message
	SA and Data packet
	SA and Data packet

In contention-based manner


D2D-capable UEs may operate D2D in different state, as summarized in table 2 below.
Table 2: D2D operation in different states

	D2D Operation Type
	Network Coverage
	Out of coverage

	
	RRC_CONNECTED
	RRC_IDLE
	

	D2D discovery
	TX
	Type 1, 2
	Type 1
	N/A

	
	RX
	Type 1, 2
	Type 1,2
	

	D2D communication
	TX
	Mode 1, 2
	Mode 2
	Mode 2

	
	RX
	Mode 1, 2
	Mode 1, 2
	Mode 1, 2


3. RRM requirements for D2D-capable UEs
The RRM requirements discussed in this paper involve two parts, requirements for D2D channel and impact on cellular requirements, respectively. Analysis of each part is presented in 3.1 and 3.2, and corresponding proposals are provided.

3.1.  RRM requirements for D2D channel
As agreed in RAN1, for Release 12 D2D-capable UEs, both D2D discovery and D2D communication are transmitted without feedback. So in our opinion, new requirements for D2D channel are unnecessary (e.g., RLM and measurement, etc. are not necessary).
Furthermore, D2D transmissions may employ either DL timing or UL timing which are already existing. So the legacy timing requirements could be reused.
Proposal 1: Specifying new requirements for D2D channel is unnecessary in Release 12.

3.2.  Impact on existing UE cellular requirements
According to the agreement in RAN1, the cellular UL transmission of D2D-capable UEs is always prioritized when colliding with D2D transmissions. However, for UEs which do not support simultaneous reception on UL and DL, when the cellular DL reception of D2D-capable UE is colliding with D2D UL reception, it is possible that UE could not receive all cellular DL signals/channels.
Here we provide our analysis of potential D2D impacts on cellular RRM requirement.

· D2D impacts on E-UTRAN RRC_IDLE state mobility
For the UEs that do not support simultaneous reception on UL and DL, since the single receiver chain may be tuned to the UL spectrum to receive D2D, instead of monitoring DL, the existing requirements may be affected.
· D2D impacts on E-UTRAN RRC_CONNECTED state mobility

For the UEs that do not support simultaneous reception on UL and DL, when handover occurs simultaneously with D2D operation, the single receiver chain may be tuned to the UL spectrum to receive D2d, instead of cell searching. This could lead to longer cell searching time, which means the existing requirements may be affected. 
· D2D impacts on RRC Connection Mobility Control

For the D2D-capable UEs in RRC_CONNECTED state, D2D operation must be performed on the resource pool allocated by eNB. So the impact on existing requirements could be avoided if eNB does not schedule those UEs participating D2D operation.
· D2D impacts on timing and signalling characteristics

For RLM, as the resource pool for D2D operation is allocated by eNB, at least on subframe per radio frame could be available for RLM measurement by allocating resource pool appropriately. So the impact on existing requirement could be avoided.

For SCell activation/deactivation delay, the existing requirement could be affected when SCell activation/deactivation occurs simultaneously with D2D operation.
For interruptions with Carrier Aggregation, the existing requirement could be affected when UE share its receiver between CA operation and D2D operation.

· D2D impacts on UE Measurements Procedures in RRC_CONNECTED State
For the UEs that do not support simultaneous reception on UL and DL, since the single receiver chain may be tuned to the UL spectrum to receive D2D, instead of DL measurement, the existing requirements may be affected.
· D2D impacts on Measurements performance requirements for UE
For the UEs that do not support simultaneous reception on UL and DL, since the single receiver chain may be tuned to the UL spectrum to receive D2D, instead of DL measurement, the existing requirements may be affected. If necessary number of subframes is available for measurement at the UE then the impact on existing requirement could be avoided.
Based on the summary above, it is observed that if the cellular DL reception is prioritized in case of colliding with D2D UL reception (tuning interruption should also be considered), the most of the potential impact on existing RRM requirements could avoided. 
Proposal 2: To mitigate the impacts on cellular RRM requirements for D2D-capable UEs, cellular DL reception should be prioritized in case of colliding with D2D UL reception.
4. Conclusions

The following proposals are made in this contribution. 

Proposal 1: Specifying new requirements for D2D channel is unnecessary in Release 12.

Proposal 2: To mitigate the impacts on cellular RRM requirements for D2D-capable UEs, cellular DL reception should be prioritized in case of colliding with D2D UL reception.
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