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In the e-mail discussion following RAN1#87, the following was agreed on synchronization [1]:
When two resources are included, the following behavior is used: 
· The same sync resource is used for UEs directly synchronized with GNSS.
· UE directly synchronized to GNSS is not required to monitor PSBCH in the other resource if GNSS is at the highest priority.
· A UE that selecting SLSS ID = 0 with in-coverage indicator = 1 as its sync reference transmits SLSS = 0 with in-coverage indicator = 0.
· In-coverage indicator is used to differentiate direct GNSS and in-direct GNSS
· UE directly and indirectly synchronized to GNSS set in-coverage indicator to 1 and 0 respectively.
· SLSS ID 168 is used to differentiate 1 hop sync. or more hops for GNSS based synchronization
· FFS SLSS ID selection of “standalone UE”
Note: The sync resource for the in-coverage is one of the resource chosen from the out-of-coverage resources as D2D. 

When three resources are included, the following behavior is used:
1. For UE InC following eNB timing:
· Resource 1: PSBCH and SLSSID from NW, InC bit = 1.
2. For UE InC following GNSS timing:
· Resource 1: PSBCH from NW, SLSSID=0, InC bit = 1.
3. For UE OoC sync to UE InC:
· Resource 2: PSBCH (except DFN) and SLSSID from Sync Ref, InC bit = 0.
4. For UE OoC sync to UE in partial coverage (i.e., with SLSSID from net and InC=0):
· Resource 1: PSBCH (except DFN) from Sync Ref, SLSSID from Sync Ref + 168, InC bit = 0.
5. For UE OoC sync to UE OoC, distinguish 2 cases:
· If sync Ref UE is directly sync to GNSS (i.e., transmitting on resource 3).
· Resource 2: PSBCH (except DFN) from Sync Ref, InC bit = 0. FFS SLSS ID.
· Other cases:
· Use resource 1 or 2 (different from Sync Ref) with PBSCH (except DFN) and SLSSID from Sync Ref and InC bit = 0.
6. For UE isolated without GNSS:
· Resource 1 or 2, randomly: PSBCH from preconfiguration, InC bit = 0. FFS SLSSID selection
7. For UE OoC sync to GNSS:
· Resource 3: PSBCH from preconfiguration, SLSSID = 0, InC bit = 0.
· FFS behavior if UE reads PSBCH from another UE.
Note that Resource 1 is “InC resource” or “1st OoC resource”, and Resource 2 and 3 are “2nd OoC resource” and “3rd OoC resource” respectively.
In this paper we discuss the remaining issues.
Behavior for three SLSS resources
OoC UE sync to GNSS
Consider the scenario illustrated in Figure 2 with SLSS/PSBCH behavior in Table 1. This corresponds, for example, to the case in which a tunnel marks the end of an area with cellular coverage. In this case we see that both UE2 and UE6 transmit their SLSS/PSBCH signals on Resource 2. However, these two signals cannot be combined in an SFN way since the contents of PSBCH is different (UE2 uses PSBCH originating from the NW whereas UE6 uses PSBCH originating from a preconfiguration). The only way to distinguish both signals is to ensure that UE6 uses an SLSSID different from 0.
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[bookmark: _Ref473888329]Figure 1. SLSS operation with 3 resources. Solid, dashed, and dash-dotted lines illustrate SLSS/PSBCH transmission on resources 1, 2, and 3, respectively. The detailed behavior can be found in in Table 1.
[bookmark: _Ref473541596]Table 1. SLSS/PSBCH behavior for Figure 2.
	UE
	Sync Ref
	Coverage
	Resource 1
	Resource 2
	Resource 3

	1
	GNSS
	NW
	SLSSID=0, PSBCH from NW, InC bit=1
	-
	-

	2
	UE1
	(Partial coverage)
	-
	SLSSID=0, PSBCH from NW, InC bit=0
	-

	3
	
	
	
	
	

	6
	UE7
	-
	-
	SLSSID=X, PSBCH from Sync Ref, InC bit=0
	-

	7
	GNSS
	-
	-
	
	SLSSID=0, PSBCH from preconf, InC bit=0


Consider now the scenario illustrated in Figure 2 with SLSS/PSBCH behavior in Table 2. In this case we see that both UE4 and UE6 transmit their SLSS/PSBCH signals on Resource 2. Again, the two signals cannot combine in an SFN way. To distinguish them it is necessary to ensure that UE6 uses an SLSSID different from 168.
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[bookmark: _Ref473536144]Figure 2. SLSS operation with 3 resources. Solid, dashed, and dash-dotted lines illustrate SLSS/PSBCH transmission on resources 1, 2, and 3, respectively. The detailed behavior can be found in in Table 2.
[bookmark: _Ref473541856]Table 2. SLSS/PSBCH behavior for Figure 2.
	UE
	Sync Ref
	Coverage
	Resource 1
	Resource 2
	Resource 3

	1
	GNSS
	NW
	SLSSID=0, PSBCH from NW, InC bit=1
	-
	-

	2
	UE1
	(Partial coverage)
	-
	SLSSID=0, PSBCH from NW, InC bit=0
	-

	3
	UE2
	-
	SLSSID=168, PSBCH from NW, InC bit=0
	-
	-

	4
	UE3
	-
	-
	SLSSID=168, PSBCH from NW, InC bit=0
	-

	5
	
	-
	
	
	

	6
	UE7
	-
	-
	SLSSID=X, PSBCH from Sync Ref, InC bit=0
	-

	7
	GNSS
	-
	-
	-
	SLSSID=0, PSBCH from preconf, InC bit=0


Proposal 1:
· When three resources are included: SLSSID=169 is used for UE OoC sync to UE OoC when sync Ref UE is directly sync to GNSS.
[bookmark: _Ref473723152]Isolated UE
For isolated UEs the SLSSID selection details have not been specified yet. As in the previous section, the main goal is to avoid simultaneous transmissions on an SLSS resource of SLSS/PSBCH with different contents but using the same ID. For isolated UEs, the PSBCH contents is determined by the preconfiguration, and thus it is important to avoid collisions with SLSS/PSBCH transmissions originating in-coverage UEs. In addition, it is desirable to distinguish SLSS/PSBCH from isolated UEs from those transmissions originating from UEs synchronized to GNSS. For these reasons, we believe that SLSSIDs in {0, …, 169} should not be used by isolated UEs.
Proposal 2:
· When three resources are included: SLSSID is randomly chosen from {170, …, 331} with uniform probability when the UE is isolated without GNSS.

Behavior for two SLSS resources.
For standalone UEs using a two-resource configuration, it is sufficient to avoid SLSS IDs in {0, …, 167}.
Proposal 3:
· When two resources are included: SLSSID is randomly chosen from {168, …, 331} with uniform probability for standalone UEs.
Conclusions 
In this paper we have proposed the following:
Proposal 1:
· When three resources are included: SLSSID=169 is used for UE OoC sync to UE OoC when sync Ref UE is directly sync to GNSS.
Proposal 2:
· When three resources are included: SLSSID is randomly chosen from {170, …, 331} with uniform probability when the UE is isolated without GNSS.
Proposal 3:
· When two resources are included: SLSSID is randomly chosen from {168, …, 331} with uniform probability for standalone UEs.
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