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1 Introduction
This contribution builds upon previous high-level paper presented in last meeting [1] and looks at D2D operation from a RRM perspective. Operation of D2D may require some adaptation of existing cellular requirements and also new requirements that are specific to D2D operations.
2 Background on D2D
The D2D work in 3GPP involves D2D discovery and D2D communication parts. At a high level, D2D UEs always transmit D2D signals or channels in the uplink part of the spectrum. D2D operation by a UE is in a half-duplex mode, i.e. the UE can either transmit D2D signals/channels or receive D2D signals/channels. There may also be D2D relay UEs that may relay some signals to other D2D UEs. There is also control information for D2D, some of which is transmitted by D2D UEs and the other is transmitted by eNodeBs (e.g., D2D resource grants for D2D communication transmitted via cellular DL control channels). The D2D transmissions may occur on resources which are configured by the network or selected autonomously by the D2D UE.
At a high level, D2D communication implies transmitting by a D2D transmitter D2D data and D2D communication control information with scheduling assignments (SAs) to assist D2D receivers of the D2D data. The D2D data transmissions are according to configured patterns and in principle may be transmitted rather frequently. SAs are transmitted periodically. D2D transmitters that are within the network coverage may request eNodeB resources for their D2D communication transmissions and receive in response D2D resource grants for SA and D2D data. Furthermore, eNodeB may broadcast D2D resource pools for D2D communication.
D2D discovery messages are transmitted in infrequent periodic subframes. eNodeBs may broadcast D2D resource pools for D2D discovery, both for reception and transmission.

D2D UEs may operate D2D in different states, as summarized in Table 1 below.

Table 1: D2D operation in different states

	D2D Operation Type
	Network Coverage
	Out of coverage

	
	RRC_CONNECTED
	RRC_IDLE
	

	D2D discovery (transmitting and receiving)
	Yes
	Yes
	No

	D2D communication (transmitting and receiving)
	Yes
	Yes
	

Yes


3 RRM requirements for D2D capable UEs
RAN4 will need to specify the following sets of RRM requirements for D2D-capable UEs operating D2D:

1) New D2D RRM requirements related to interruption on PCell when switching from the cellular uplink subframe to the D2D subframe for D2D reception or vice versa; refer to [2].
2) Transmit timing accuracy when transmitting in D2D subframes; refer to our separate on paper on this topic [3].
3) Possible measurement requirements (e.g. measurement period and accuracy) for D2D measurement in case such measurement is defined by RAN1. 
The above D2D related requirements are to be defined in RRC idle state, RRC connected state and out of coverage. However PCell interruption requirements may have to be defined only in RRC idle state and RRC connected state.
The D2D specific requirements should also be defined in separate sections. 
· Proposal 1: All new D2D RRM requirements are specified in a separate clause of the relevant requirements group section in TS 36.133, e.g.:

· D2D requirements for UEs in RRC_IDLE in a new clause 4.4,

· D2D measurement requirements for UEs in RRC_CONNECTED in a new clause 8.X (i.e. one available after 8.4),

· D2D measurement accuracy requirements for UEs in RRC_CONNECTED in a new clause 9.7,

· All D2D requirements in out-of-coverage in a new section 11.

4 Impact on UE Cellular Requirements during D2D Operation
In general, the RAN1 assumption is that when cellular UL transmissions and D2D transmissions are scheduled in the same subframe on the same frequency, the cellular UL transmission is always prioritized, so the impact on the existing cellular requirements due to co-scheduling of D2D and cellular UL for the same UE is avoided. To ensure that UE prioritizes UL cellular transmission over D2D transmission, it needs to be explicitly stated in TS 36.133 that all existing requirements for measurements involving UL cellular transmission are met (e.g. UE Rx-Tx time difference measurement).
Due to PCell interruption when switching from the cellular uplink subframe to the D2D subframe for D2D reception or vice versa, the UE may not be able to receive certain critical signals e.g. PSS/SSS in DL subrames 0 and 5. Therefore in some requirements it needs to be defined that the UE shall meet the existing requirements provided such signals are available at the UE i.e. not lost due to switching action.

· Proposal 2: Cellular requirements for D2D-capable UEs are specified in a separate subclause of the relevant cellular requirements section in TS 36.133.
· Proposal 3: RAN4 to discuss and develop a common set of subframes (e.g., subframes #0 and #5) that shall be made available for most measurements, which may be specified as an additional condition to ensure the cellular measurement performance is not degraded when the UE operates D2D.

· Proposal 4: Discuss the minimum number of subframes that shall be made available for each cellular measurement.
5 Summary

The following have been observed and proposed in this contribution:

· Proposal 1: All new D2D RRM requirements are specified in a separate clause of the relevant requirements group section in TS 36.133, e.g.:

· D2D requirements for UEs in RRC_IDLE in a new clause 4.4,

· D2D measurement requirements for UEs in RRC_CONNECTED in a new clause 8.X (i.e. one available after 8.4),

· D2D measurement accuracy requirements for UEs in RRC_CONNECTED in a new clause 9.7,

· All D2D requirements in out-of-coverage in a new section 11.

· Proposal 2: Cellular requirements for D2D-capable UEs are specified in a separate subclause of the relevant cellular requirements section in TS 36.133.

· Proposal 3: RAN4 to discuss and develop a common set of subframes (e.g., subframes #0 and #5) that shall be made available for most measurements, which may be specified as an additional condition to ensure the cellular measurement performance is not degraded when the UE operates D2D.

· Proposal 4: Discuss the minimum number of subframes that shall be made available for each cellular measurement.
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