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1 
Introduction
As agreed in [1], LTE D2D operates in uplink spectrum for FDD or uplink subframes for TDD. These D2D operations may require UE to switch its receiver from DL operation to UL operations in FDD when UE in D2D discovery or communication. The RF chain’s re-tuning will lead some interruption on the existing cellular networks. In the last RAN4 meeting, some agreements of requirements on interruptions to E-UTRA due to D2D operations [2] are also captured below. 
	· The requirements shall apply when the D2D capable UE is configured with only PCell

· PCell interruption requirements due to switching reception between D2D-to-WAN or WAN-to-D2D needs be defined in RRC IDLE state.

· Interruption in paging reception due to D2D is not allowed

· PCell interruption requirements due to switching reception between D2D-to-WAN or WAN-to-D2D also needs be defined RRC CONNECTED state.

· A D2D communication and discovery capable UE in RRC_IDLE and RRC_CONNECTED states is allowed to interrupt PCell UL and DL on 1 subframe during the RRC reconfiguration procedure that includes the configuration message proseDiscConfig or proseCommConfig
· For D2D discovery capable UE is allowed to interrupt PCell UL and DL on 1 subframe before and after the discovery subframes for switching between D2D and WAN or turning on/off the second receive chain if UE has multiple receive chains


In this paper, further discussion on the interruption requirements in D2D for both non-DRX and DRX mode is provided.
2 
Discussion

In principle, the interruption may be happened given that:

· RF chain returning to other frequency carriers, e.g. 
a. D2D receiving in UL spectrum in FDD
b. For inter-band CA the measurements on SCC defined in Section 7.8.2.6 in TS36.133 [4].
· UE transceivers’ power down/up or on/off, e.g. 
a. SCell addition /release for both intra-band and inter-band CA defined in Section 7.8.2.1 and 7.8.2.2 in in TS36.133 [4].
b. DRX states(On/Off/Non-DRX) transition in Dual connectivity[3]
· Interruption in non-DRX mode    

Based on the current RAN1 working assumption [5], UE with 2 Rx chains is able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D. Hereby the UE D2D operations with 2Rx chains in non-DRX mode are shown for CA and non-CA respectively in Figure 1a and Figure 1b below.
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Figure 1a.D2D interruption with 2Rx for CA in non-DRX
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Figure 1b.D2D interruption with 2Rx for CA in non-DRX

Observation 1:  In non-DRX mode, WAN interruption on the data reception in DL spectrum is expected due to the carrier frequency switching for D2D reception. But the transitions of D2D UE transmitter in UL frequency, e.g. UE TX for WAN to UE TX for D2D, should not incur any interruption to WAN.  
As agreed in [2], 1ms interruption due to switching reception between D2D-to-WAN or WAN-to-D2D is allowed. If D2D communication occurs more frequently, the more interruptions due to D2D receiver transition shall be happened. For example, for VoIP data packets at least 32 subframes per 160ms period is needed. Particularly if the D2D resource allocated for VoIP packet are not contiguous, the possible interruption to WAN can be as large as 2*32 = 64 ms. In comparison with the current similar requirements on interruptions in [4], for example, PCell interruptions due to measurements on SCC when the SCell is deactivated [4] are allowed with up to 0.5% probability of missed ACK/NACK, D2D communication interruption to WAN can be very high (e.g. 64/160=40%). 
Observation 2: Without the D2D interruption requirements, the probability of missed ACK/NACK in WAN due to D2D interruptions can be too high to be accepted. 

Proposal 1: In order to guarantee the probability of missed ACK/NACK detection of WAN data due to D2D related interruption below “x%” (e.g. x can be 0.5) eNB can schedule less D2D data resource for D2D UEs. Other alternative for this purpose can be relying on UEs to restrict themselves from switching to D2D reception.  
However, as the main purpose of D2D communication is for public safety, the D2D communication can be prioritized in case of emergencies (e.g. earthquake).  As a result, D2D communications should not be restricted due to the potential high interruption rate to WAN. 
Observation 3:  In case of emergency, it is arguable that high interruption rate should be allowed.
Proposal 2: From RAN4 RRM perspective, the requirements for the interruption due to D2D shall be specified. And in case of emergency, network should signal UE such that a relaxed or no requirement can apply. 
· Interruptions in DRX mode
The D2D operations for UE with 2Rx chain in DRX mode are shown in Figure 2. 
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 Figure 2.D2D interruption with 2Rx in DRX

Practically when UE is in DRX_ON state (“onDuration” [6]), UE need to monitor WAN with higher priority. Therefore the D2D communication/discovery shall be avoided during DRX_ON. On the other hand, D2D operations during DRX_OFF state (“Inactivity” [6]) should not introduce any interruption to WAN.

Observation 4:  In DRX mode, for D2D capable UE there is no any interruptions to WAN given that D2D operations are always occurred when UE is in DRX_OFF states
Proposal 2: In DRX mode, if D2D resource is allocated within DRX_OFF state, D2D interruption is not allowed. 

3 
Conclusion
In this contribution, further considerations on the interruption requirement in D2D are presented. In conclusion, the following observations and proposals can be drawn: 

Proposal 1: In order to guarantee the probability of missed ACK/NACK detection of WAN data due to D2D related interruption below “x%” (e.g. x can be 0.5) eNB can schedule less D2D data resource for D2D UEs. Other alternative for this purpose can be relying on UEs to restrict themselves from switching to D2D reception.

Proposal 2: In DRX mode, if D2D resource is allocated within DRX_OFF state, D2D interruption is not allowed.
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