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1
Introduction
Since RAN1#80bis meeting, RAN1 has discussed SLSS/PSBCH transmission and captured the related working assumption [1] and agreements [2]in RAN1 #80bis and #81 meetings correspondingly. In addition, in our last RAN2#91bis meeting, the following agreements on configuration of Behaviour 1 and Behaviour 2 have been reached: 
	Agreements:

-   Both broadcast and dedicated RRC signalling can be used for indicating Behaviour 1 or Behaviour 2



According to the related working assumption and agreements from RAN1 and RAN2, in this contribution, we will further discuss SLSS/MIB-SL transmission from RAN2’s point of view.
2
Discussion
In Rel-12, sidelink discovery is targeted towards non-Public Safety services, i.e. commercial, and it is only supported for the in-coverage scenario. Therefore, the most essential system information (i.e. included in the MasterInformationBlock-SL message) is needed in order to receive other ProSe channels and signals, and can be obtained from the eNB through SystemInformationBlock19. Consequently, for Rel-12 sidelink discovery UEs acting as synchronisation sources need to transmit SLSS only. 

As per the description of the eD2D WI [3], Rel-13 sidelink discovery should be extended to the out-of-coverage scenario for Public Safety service. Therefore, in order to perform synchronisation for out-of-coverage discovery, UEs acting as synchronisation sources may need to transmit MIB-SL and SLSS, and this has been agreed by RAN1.  
Observation 1: As per the description of the eD2D WI, Rel-13 sidelink discovery should be extended to the out-of-coverage scenario for Public Safety service, and RAN1 has agreed that a Rel-13 UE transmitting Type1 discovery may need to transmit both SLSS and MIB-SL.
From RAN1’s point of view, a Rel-13 UE transmitting Type1 discovery has two SLSS transmission behaviours to follow, as shown in Figure 1. Obviously, for Behaviour 1 only one subframe per discovery period in which the UE transmits discovery is used to transmit SLSS, and there is no accompanying MIB-SL transmission. While, for Behaviour 2 the UE in each discovery period in which UE transmit discovery, transmits SLSS along with MIB-SL every 40ms.
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Figure 1 SLSS & MIB-SL transmission Behaviours for Rel-13 Type 1 discovery

· Out-of-coverage scenario

For an out-of-coverage Rel-13 UE transmitting Type1 PS discovery, in order to synchronize with other out-of-coverage UEs or in-coverage UEs, it is necessary for the UE to transmit SLSS along with MIB-SL. This is similar to Rel-12 sidelink communication. Therefore, it is reasonable to capture RAN1’s agreement that Behaviour 2 is followed in this case.
Observation 2: RAN1 has agreed that for PS discovery in out-of-coverage scenario Behaviour 2 is followed.

Moreover, in RAN1’s agreements the following issue needs clarification.

	· A UE participating in PS discovery and using behaviour 2 transmits SLSS every 40ms “as long as the UE has discovery message(s) from higher (i.e. above MAC) layers to transmit on a given carrier” (exact wording up to RAN2)


A UE out of coverage following Behaviour 2 transmits SLSS and MIB-SL only when the UE has discovery messages to transmit. This means when a UE has no discovery to transmit, there is no need for the UE to transmit SLSS and MIB-SL any more.
Proposal 1: The out-of-coverage UE can use Behaviour 2 to transmit SLSS and MIB-SL only when the UE has public safety discovery messages to transmit. 

Besides, when an out of coverage UE transmits discovery messages, a threshold similar to syncTxThreshOoC, needs to be included in the preconfigured sidelink parameters to determine whether the UE could transmit SLSS and MIB-SL. If the UE has no SyncRef UE or the S-RSRP measurement of the SyncRef UE is below the threshold, the UE should transmit SLSS and MIB-SL. 

Proposal 2: The out-of-coverage UE should respect the pre-configured S-RSRP threshold before transmission of SLSS and MIB-SL.
· In-coverage scenario

According to the above agreements, for an in-coverage Rel-13 UE transmitting PS discovery, both broadcast and dedicated RRC signalling can be used for indicating Behaviour 1 or Behaviour 2. Here, some issues need discussion in detail in terms of the approaches, i.e. dedicated signalling and broadcast signalling.
For the dedicated signalling approach, the issue mentioned above, given by the following, needs clarification again.

	· A UE participating in PS discovery and using behaviour 2 transmits SLSS every 40ms “as long as the UE has discovery message(s) from higher (i.e. above MAC) layers to transmit on a given carrier” (exact wording up to RAN2)


In Rel-12 a UE capable of sidelink direct communication, irrespective of whether or not it has data to transmit shall transmit SLSS and MIB-SL if networkControlledSyncTx is configured and set to on which has been captured in our specification TS 36.331 as shown below.
	5.10.7.2
Initiation
A UE capable of sidelink communication that is configured by upper layers to transmit sidelink communication shall, irrespective of whether or not it has data to transmit:

1> if the conditions for sidelink operation as defined in 5.10.1a are met:
2>
if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on:
3>
transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

3>
transmit the MasterInformationBlock-SL message, in the same subframe as SLSS, and in accordance with 5.10.7.4;




Therefore, in order to extend discovery and align with the synchronisation procedure for communication, an in coverage UE participating in PS discovery, and using behaviour 2 to transmit SLSS and MIB-SL, should also be irrespective of whether or not it has discovery to transmit.

Proposal 3: In case networkControlledSyncTx is configured and set to on, the UE which is configured with behaviour 2 should transmit SLSS and MIB-SL irrespective of whether or not it has discovery messages to transmit.
For the broadcast signalling approach, in Rel-12 the eNB can broadcast in SystemInformationBlockType19 a threshold syncTxThreshIC that UEs need to respect before transmitting SLSS as shown in the following table [4]. For Rel-13 SLSS transmission, it is reasonable to follow Behaviour 2 considering the synchronisation of the out-of-coverage UEs if the RSRP measurement of the serving cell is below the threshold. Similar to Rel-12, if the RSRP is above the threshold, the UE does not transmit SLSS.
	5.10.7.2
Initiation
A UE capable of SLSS transmission shall, when transmitting sidelink discovery announcements in accordance with 5.10.6 and when the following conditions are met:

1> if the UE’s serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is suitable as defined in TS 36.304 [4]:

2>
if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

2>
if networkControlledSyncTx is not configured; and syncTxThreshIC is included in SystemInformationBlockType19; and the RSRP measurement of the serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is below the value of syncTxThreshIC:
3>
transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21], unless the UE uses the selected subframe for regular uplink transmission;


Proposal 4: In case networkControlledSyncTx is not configured, an in coverage UE capable of SLSS transmission needs to respect a RSRP threshold before transmitting SLSS.
3
Conclusion

In this contribution, we discussed SLSS/MIB-SL transmission further from RAN2’s point of view. The observations and proposals are listed as below.

Observation 1: As per the description of the eD2D WI, Rel-13 sidelink discovery should be extended to out-of-coverage scenario for Public Safety service and RAN1 has agreed that a Rel-13 UE transmitting Type1 discovery may need to transmit both SLSS and MIB-SL.

Observation 2: RAN1 has agreed that for PS discovery in out-of-coverage scenario Behaviour 2 is followed.

Proposal 1: The out-of-coverage UE can use Behaviour 2 to transmit SLSS and MIB-SL only when the UE has public safety discovery messages to transmit. 

Proposal 2: The out-of-coveage UE should respect the pre-configured S-RSRP threshold before transmission of SLSS and MIB-SL.
Proposal 3: In case networkControlledSyncTx is configured and set to on, the UE which is configured with behaviour 2 should transmit SLSS and MIB-SL irrespective of whether or not it has discovery messages to transmit.

Proposal 4: In case networkControlledSyncTx is not configured, a UE in coverage capable of SLSS transmission needs to respect a RSRP threshold before transmitting SLSS.
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