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In RAN1#78 meeting, the following agreements were reached on type 2B resource hopping pattern [1]:
Agreement:
· The hopping pattern for first transmission within a Type 2B discovery period is:
· Time: next_nt = mod(c*nf + nt*Nf + a, Nt) 
· Frequency:  next_nf = mod(floor((nf + nt*Nf) /Nt) + b, Nf)
· Here 
· nt refers to logical time index of the first transmission within a discovery period
· nf refers to logical frequency index of the first transmission within a discovery period
· Nt refers to the total number discovery resources in time divided by the number total transmissions within a discovery period
· Nf refers to the total number discovery resources in frequency
· c is RRC configured from a set of values that are positive and at least include 1
· a is cell specific and b’ UE specific, and both are RRC configured  
· Any means to identify which parameter value should be used at any given time instant are up to RAN2
· b = mod (b’ + #discovery periods since b’ was received, M), here  
· b’ indicates an index of the upcoming discovery period, when allocating a UE the Type 2B discover resource 
· b is between 0 and M-1 
· M is fixed in specification 
· Working assumption to be checked until RAN1#78bis (including whether a single value of M is sufficient): M=10
· The hopping formula applies only to hopping across discovery periods 
· At least joint time and frequency hopping is supported across discovery periods 
· FFS whether only time hopping is used  and can be configured 
· FFS whether only frequency hopping is used  and can be configured if retransmissions within a discovery period are configured 
In the last RAN1 meeting we have the following agreements regarding the repeated transmission for discovery message within a discovery period [2].
Agreement:
· For both Type 1 and Type 2B discovery
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Contiguous repetitions over subframes within the configured discovery resource pool is supported for D2D discovery.
Agreement:
· Type 2B transmit pool be configured
· Parameter ‘a’ should be between {0,Nt-1}
· Parameter ‘c’ is {1,5}, of which ‘1’ is the default value
· UE specific signalling indicating resource for transmission of Type 2B discovery
· nt : time index within the transmit pool
· nf : frequency index within the transmit pool
In this paper we will discuss the remaining issues on type 2B discovery.
The value of M
To evaluate the impact of M on the performance of the pattern in terms of half duplex resolution, we simulated 4 values {5, 10, 15, and 20} of M under the resource pools with Nf*Nt equal to 22*8 and 22*16 respectively. The probability of a pair of discovery resources occurring on the same subframe was calculated, and the results are shown in Figure 1.
 [image: ][image: ]
Figure 1:The performance of the hopping pattern with different values of M
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]From the figures we can observed that, the impact of the value of M on the performance of the hopping pattern is quite marginal in both resource pool configurations. So we propose to confirm the working assumption.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Propose 1: 
· It should be confirmed that M is fixed in specification and equal to 10.
Time/frequency only hopping
The original motivation of introducing the resource hopping pattern for type 2B discovery is to eliminate the half duplex constraint and mitigate the IBE issue among the UEs transmitting discovery signal within the same discovery resource pool. According the agreement of last meeting, at least joint time and frequency hopping is supported across discovery periods. If time only hopping is used across discovery periods, the performance in terms of half duplex resolution may be comparable with that of joint time and frequency hopping, and it should be noticed that the performance may be dependent on the size of the discovery resource pool. However, from IBE mitigation point of view, time only hopping may not perform as good as joint time and frequency hopping, as the latter can further randomize the relative location of a pair of discovery resources in frequency domain, which is beneficial to reduce the IBE issue. 
Observation 1: 
· Time only hopping is not necessary for cross discovery periods hopping.
Given that contiguous repetitions over subframes within the configured discovery resource pool is supported for D2D discovery, to exploit the frequency diversity gain with limited specification efforts the PUSCH like hopping should be reused for the repeated discovery message. 
Proposal 2: 
· Time only hopping is not needed.
· PUSCH like frequency hopping should be reused for repeated discovery message.
Transmit resource pool configuration
The resource hopping pattern adopted in RAN1#78 is designed based on Time-Frequency shifting. Just as what has been pointed out by companies, the probability of a pair of resources occurring in the same subframe for this design is high if Nf = Nt. To eliminate the defect, a reparative pattern was put forward as below [3]:
	Pattern 
	Time-hopping
	Frequency-hopping
	comments

	E
(ZTE)
	next_nt =mod (nf + nt*Nf + p, Nt)
	next_nf = mod((floor((nf + nt*Nf+p)/Nt) ,Nf)
	p can change every period, , i.e., corresponding to the period index


According to the pattern, the frequency indices of the resources occurring in the same subframe in discovery period p-1 will scatter in discovery period p, consequently the resources will not fall into the same subframe  in discovery period p+1. 
On the contrary, the parameter “b” cannot bring the benefit above. As the result shown in Figure 2, when Nf=Nt=22, 4.5% resources will occur on the same subframe every two discovery period. To avoid the performance degradation of type 2B discovery, it should be clarified that UE is not expected to receive a transmit pool configuration with Nf = Nt.
[image: ]
Figure 2:The performance of the hopping pattern with Nf=Nt
Proposal 3: 
· It should be clarified that UE is not expected to receive a transmit pool configuration with Nf =Nt.
Conclusions
We provide our views on remaining details for type 2B discovery, and we have the following proposals:
Propose 1: 
· It should be confirmed that M is fixed in specification and equal to 10.
Proposal 2: 
· Time only hopping is not needed.
· PUSCH like frequency hopping should be reused for repeated discovery message.
Proposal 3: 
· It should be clarified that UE is not expected to receive a transmit pool configuration with Nf =Nt.
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