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1 Introduction
RAN 1 has made the following agreements related to RACH in RAN1 Meeting #76bis [1].

RAN 1 Agreement:
· At least for D2D capable UEs with Type 1 discovery case (if enabled),
· UEs shall prioritize PRACH over participation in discovery. Furthermore UEs should not transmit D2D Type 1 discovery signal on resources reserved for PRACH
Issue 1: It is not clear from the agreement whether only the RACH preamble transmission is prioritized over discovery or the entire random access procedure (i.e. RACH Preamble transmission, DL monitoring for Random access response reception, MSG 3 transmission and DL monitoring for MSG 4 while the contention resolution timer is running as illustrated in Figure 1) is prioritized?

Issue 2: Type 1 discovery only is considered in the RAN 1 agreement. What should be the UE behavior in case the Type 2 discovery resource for transmission and resource for RACH Preamble or MSG 3 are FDMed in the same subframe?

Issue 3: Prioritization seems to be defined for transmission case only in RAN1 agreement. What should be the UE behavior if UE is monitoring discovery at the time when UE also has to transmit RACH preamble/MSG3 or UE also has to monitor the DL for MSG 2/ MSG 4 and UE has only one receive chain?
In this paper we discuss the prioritization between discovery and random access procedure for a UE concurrently performing random access procedure and discovery transmission and/or reception using Type1 and/or Type 2 discovery resources.
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2 Discussion
2.1 UL WAN TX and Discovery TX/RX during RACH Procedure
Resources for RACH preamble/MSG 3 transmission and discovery resources may be configured (FDMed) in the same subframe. RAN1 has agreed that D2D and WAN signal are not transmitted by a UE in the same subframe [2]. So prioritisation between RACH preamble/MSG 3 transmissions and discovery transmission is needed. 
Observation 1: Prioritisation between RACH preamble/MSG 3 transmissions and discovery transmission is needed.
RAN 1 has also agreed that RACH preamble transmission is prioritised over discovery transmission using Type 1 discovery resource. However, prioritisation may also be needed if Type 2 discovery resource and resources for RACH preamble/MSG 3 transmission are configured in same subframe. ENB can schedule the Type 2 discovery resource in subframe(s) other than those subframes where resources for RACH preamble transmissions are configured. However this may not be always possible. For example if prach-ConfigIndex is set to 14 in PRACH configuration then every subframe has PRACH resource. ENB can try to schedule the MSG 3 resources in subframes other than those subframes where Type 2 discovery resources are assigned to UE(s). However this is not always possible as the subframe for MSG 3 is at fixed interval from the subframe in which RAR is sent and RAR needs to be sent within the RAR window which starts at a fixed interval from the subframe in which RACH preamble is received.
Observation 2: Prioritisation between RACH preamble/MSG3 transmissions and discovery transmission is needed irrespective of whether Type 1 or Type 2 discovery resource is used for discovery transmissions.

Discovery transmissions using Type 2 or Type 1 discovery resources are periodically transmitted and skipping the discovery transmission has no significant impact to discovery. So we propose that RACH preamble/MSG3 transmission is prioritised over discovery transmission if resources for RACH preamble/MSG3 transmission and discovery resources for transmission (irrespective of Type 1 or Type 2) are FDMed in the same subframe.

RAN1 has agreed that D2D signal reception and uplink WAN transmission do not use full duplex on a given carrier [2]. So UE cannot transmit RACH preamble or MSG 3 and receive discovery information in the same subframe. UE has to prioritise between the discovery reception and RACH preamble/MSG 3 transmission if resources for RACH Preamble/MSG 3 transmission and discovery resources for reception are FDMed in the same subframe. Prioritising RACH preamble/MSG 3 transmissions can reduce UE’s access delays. Discovery reception is not critical as discovery information is periodically transmitted. So we propose that UE prioritises RACH preamble/MSG 3 transmissions over discovery reception if RACH preamble/MSG 3 transmission and discovery resources for reception (irrespective of Type 1 or Type 2) are FDMed in the same subframe.
Observation 3: Prioritisation between RACH preamble/MSG3 transmissions and discovery reception is needed. 

Proposal 1: UE shall prioritise RACH preamble/MSG 3 transmission over discovery transmission/reception if resources for RACH preamble/MSG 3 transmission and discovery resources (irrespective of type 1 or type 2) for transmission/reception are FDMed in the same subframe.

2.2 DL WAN RX and Discovery RX during RACH Procedure

After the Random Access Preamble is transmitted the UE monitors the DL for PDCCH for Random Access Response(s) identified by the RA-RNTI, in the RA Response window which starts at the subframe that contains the end of the preamble transmission plus three subframes and has length ra-ResponseWindowSize subframes (Figure 1). During the RA Response window UE has to monitor the DL for RAR and may also have to monitor the UL for discovery reception in FDD system. However, UE with one RX chain cannot simultaneously monitor DL and UL. UE has to prioritise between the RAR reception and discovery reception if UE does not have additional RX chain for discovery reception. 
After the MSG3 is transmitted UE starts the contention resolution timer and monitors the DL until the contention resolution timer expires or is stopped. Contention resolution timer is stopped if UE receives a PDCCH addressed to UE’s C-RNTI or PDCCH addressed to Temporary C-RNTI followed by MAC PDU with Resolution Identity set to CCCH SDU transmitted by UE in MSG3. While the contention resolution timer is running UE has to monitor the DL and may also have to monitor the UL for discovery reception in FDD system. UE with one RX chain cannot simultaneously monitor DL and UL. UE has to prioritise between the DL monitoring and discovery reception if UE does not have additional RX chain for discovery reception. 

Observation 4: In FDD system, prioritisation is needed between DL WAN reception related to RACH procedure (i.e. reception of PDCCH/PDSCH for MSG 2 / MSG4) if UE does not have additional RX chain for discovery reception.
DL WAN RX is more critical than discovery reception during the random access procedure as it impacts the UEs access delay. So we propose that in FDD system UE prioritises DL WAN reception related to RACH procedure (i.e. reception of PDCCH/PDSCH for MSG 2 / MSG4), if UE does not have additional RX chain for discovery reception.

Proposal 2: UE shall prioritise DL WAN reception related to RACH procedure (i.e. reception of PDCCH/PDSCH for MSG 2 / MSG 4) over discovery reception, if UE does not have additional RX chain for discovery reception.

The proposals are summarised in Table 1.

Table 1
	
	RACH Preamble Transmission
	DL monitoring for RAR Reception in RAR Window
	MSG3 Transmission
	DL Monitoring while contention resolution timer is running 

	Discovery Transmission
	Prioritise RACH Preamble TX
	Prioritisation is not needed
	Prioritise MSG3 TX
	Prioritisation is not needed

	Discovery Reception
	
	Prioritise DL Monitoring
	
	Prioritise DL Monitoring


3 Conclusion

In this paper we have discussed the prioritization between discovery and random access procedure for a UE concurrently performing random access procedure and discovery transmission/reception. We propose the following:

Observation 1: Prioritisation between RACH preamble/MSG 3 transmissions and discovery transmission is needed.
Observation 2: Prioritisation between RACH preamble/MSG3 transmissions and discovery transmission is needed irrespective of whether Type 1 or Type 2 discovery resource is used for discovery transmissions.

Observation 3: Prioritisation between RACH preamble/MSG3 transmissions and discovery reception is needed. 

Proposal 1: UE shall prioritise RACH preamble/MSG 3 transmission over discovery transmission/reception if resources for RACH preamble/MSG 3 transmission and discovery resources (irrespective of type 1 or type 2) for transmission/reception are FDMed in the same subframe.

Observation 4: In FDD system, prioritisation is needed between DL WAN reception related to RACH procedure (i.e. reception of PDCCH/PDSCH for MSG 2 / MSG4) if UE does not have additional RX chain for discovery reception.
Proposal 2: UE shall prioritise DL WAN reception related to RACH procedure (i.e. reception of PDCCH/PDSCH for MSG 2 / MSG 4) over discovery reception, if UE does not have additional RX chain for discovery reception.
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