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[bookmark: _Ref298777854]Introduction
In the last RAN1 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 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.
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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.
One working assumption from RAN1#77 is that repetition of transmission of a given MAC PDU by a UE within a discovery period is supported. Three options can be considered for the intra-discovery period repetition:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Option 1: contiguous repetition with frequency hopping, where the time index nt_k for the kth repetition of a given MAC PDU is derived from nt_k=nt+k;
Option 2: non-contiguous repetition with frequency hopping, where discovery resource pool is equally divided into K parts in time domain, the time index nt_k for the kth repetition of a given MAC PDU is derived from nt_k=nt+k*Nt/K;
Option 3: non-contiguous repetition with time hopping (may accompanied with frequency hopping)
The time hopping introduced in Option 3 may further reduce the half duplex issue within one discovery period, which provides more chances for a UE to discovery other UEs transmitting in the same discovery resource pool. However, considering that a resource hopping pattern cross discovery periods has been agreed mainly for the purpose of half duplex resolution, to introduce intra-discovery period time hopping additionally is somewhat a redundant operation. Furthermore, intra-discovery period time hopping may incur loss in terms of number of users discovered in contrast with Options without time hopping because it may cause IBE interference to more UEs [2].
Observation 2: 
· Intra-discovery period time hopping is not preferable.
For a given value of K, the performance of Option 1 and Option 2 should be similar. However, in order to facilitate joint decoding of discovery signal at the receiver, Option 1 is beneficial as the receiver only need to save the soft bits of discovery signals transmitted by at most Nf UEs, the buffer size required is much less than that in Option 2 where soft bits from at most Nf*Nt UEs have to be saved.  
One agreement in the last meeting regarding frequency hopping for D2D data is that:
Agreement:
· PUSCH like hopping is used for D2D Data
· Both Type 1 PUSCH hopping and Type 2 PUSCH hopping are supported for D2D data
· Type 2 PUSCH hopping for D2D data uses a hopping ID that is configured with the SA resource pool configuration
· For Mode 2 data, the hopping only applies to the resources configured in the resource pool
To reduce the specification efforts the PUSCH like hopping should be reused for discovery repetition. The hopping flag can be carried in the signaling for initial discovery resource indication, and if Type 2 PUSCH hopping is used, the hopping ID can be configured with the discovery resource pool configuration.
Proposal 2: 
· Time only hopping is not needed neither for cross discovery periods nor for intra-discovery period.
· Contiguous repetition with PUSCH like frequency hopping should be used.
Conclusions
We provide our views on remaining details for type 2B discovery, and we have the following observations and proposals:
Observation 1: 
· Time only hopping is not necessary for cross discovery periods hopping.
Observation 2: 
· Intra-discovery period time hopping is not preferable.
Propose 1: 
· It should be confirmed that M is fixed in specification and equal to 10.
Proposal 2: 
· Time only hopping is not needed neither for cross discovery periods nor for intra-discovery period.
· Contiguous repetition with PUSCH like frequency hopping should be used.
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