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1
Introduction
There were extensive email discussions after RAN1#77 and RAN1#78 on the list of RRC parameters. The email discussion resulted in several parameters being agreed to and being sent as an LS to RAN2. However there are some additional parameters and details that need to be agreed to. In this contribution we discuss these.
This contribution is organized as follows:
· Section 2 discusses general resource pool related RRC parameters

· Section 3 discusses synchronization related RRC parameters
· Section 4 discusses discovery related RRC parameters
· Section 5 discusses communication related RRC parameters
· Section 6 discusses resource pool configuration

· Section 7 concludes this contribution

2
Resource Pool Parameters

offsetIndicator: When the parameter is indicating resources in the neighboring cell, it is FFS whether the offset is with respect to SFN0 of the serving cell or the neighbouring cell. We propose that the parameter be with respect to SFN0 of the serving cell. 

If the parameter is with respect to SFN0 of the neighbouring cell then a UE will need to know neighbouring cell’s SFN. It is unclear how a UE will learn such information. There are proposals to use PD2DSCH in-coverage to convey this information. However it is unclear how a UE will know where to receive PD2DSCH. UEs will have to search over long time periods (10 seconds) making implementation impractical.

We further propose that offsetIndicator should directly indicate an offset instead of it being an input to a function to derive the offset. 

Proposal 1: offsetIndicator should be with respect to SFN0 of the serving cell, and should directly indicate an offset.
3
Synchronization Parameters

synchSourceThres: This parameter is a threshold used by UE to decide whether to become a synchronization source out of coverage. As discussed in our companion contribution [1] it is preferred to fix this threshold to infinity, i.e., all UEs become synchronization source when out-of-coverage. Therefore we propose that the value range of the parameter be changed to {infinity} instead of {FFS1,…, infinity}. In other words the parameter does not need to be a RRC parameter but can be fixed in the specification.

Proposal 2: synchSourceThres be fixed to infinity in the specification.
4
Discovery Parameters

d2dssThreshType1: As discussed in our companion contribution [1] UEs can relay D2DSS to enable inter-cell discovery if their RSRP is below a threshold. This threshold should be part of Type 1 discovery resource pool information. The range of parameter should be {infinity, -30, -40, -50,…, -80} dBm. This parameter should be cell specific.
Proposal 3: A new parameter d2dssThreshType1 be introduced with range {infinity, -30, -40, -50,…, -80} dBm. The parameter should be cell specific. 
aType2BDiscovery: The parameter ‘a’ for Type 2B discovery hopping is mostly needed to make hopping cell specific. This makes sure that if neighbouring cells reserve overlapping set of resources for Type 2B discovery then two discovery resources do not persistently collide across discovery periods. The range of ‘a’ should be such that neighbouring cells do not need to use equal value. Therefore we propose that the range of ‘a’ should be {0,1,…, 15}. 

Proposal 4: aType2BDiscovery range should be {0,1,…, 15}.  
cType2BDiscovery: The parameter ‘c’ for Type 2B discovery hopping was introduced as a compromise to allow for more flexibility. However as was pointed out during the [78-12] email discussion using values of ‘c’ other than 1 will lead to undesirable performance. Therefore we propose that the value of ‘c’ be fixed in the specification to 1.
Proposal 5: cType2BDiscovery should be fixed to 1 in specification.
type1DiscoveryCPLen, type2BDiscoveryCPLen: These are CP length related parameters for discovery. Given the agreement achieved during RAN1#78 on multiple transmission pools these parameters should be made resource pool specific.
Proposal 6: type1DiscoveryCPLen, type2BDiscoveryCPLen should be resource pool specific.

discoveryNumRetx: Currently the parameter is characterized to be “Same configuration across cells”. However during [78-12] email discussion it was agreed that other discovery resource pool parameters should be “Potentially different configuration across cells”. Hence it seems more reasonable that this parameter should be characterized as “Potentially different configuration across cells” as well.

Proposal 7: discoveryNumRetx should be characterized as “Potentially different configuration across cells”.
d2dssId: Currently, the parameter is uses indicate the sequence ID of D2DSS. As discussed in a companion contribution [3], due to PAPR limitations of SD2DSS, only a sub-set of values are proposed to be used leading to a total of 282 D2DSS IDs.
Proposal 8: d2dssId range is changed to {0,…,281}.
We note the following agreement made on Type 2B discovery hopping:

	Agreement (including marked changes):

· 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


In our view, this agreement necessitates defining parameters for resource indication within Type 2B as well as a notion of Type 2B discovery pool itself with respect to which the terms Nt and Nf are defined.
ntType2BDiscovery, nfType2BDiscovery: A UE transmits on the resource indicated by eNodeB. eNodeB can indicate this resource as a time and frequency indices into the Type 2B transmit resource pool. Note that for indicating these indices eNodeB also needs to indicate the Type 2B transmit resource pool. 
Proposal 9: Transmit pool for Type 2B discovery should be indicated.

The Type 2B resource is indicated in time using ntType2BDiscovery. Here, ntType2BDiscovery is an index into the sub-frames reserved for Type 2B discovery transmission pool and has range of 0 to Nt-1. Here, if no D2DSS is transmitted Nt is the total number of sub-frames reserved in Type 2B discovery transmission pool. Else if D2DSS is transmitted on the first sub-frame of the transmission pool Nt is one less than the total number of sub-frames reserved. ntType2BDiscovery index 0 refers to the first sub-frame that is used for discovery transmissions. If the first sub-frame is used for D2DSS transmission then index 0 will refer to the second sub-frame of the transmission pool. ntType2BDiscovery index 1 refers to the next sub-frame of the transmission pool and so on. This parameter will be UE specific.
Proposal 10: A new UE specific parameter ntType2BDiscovery should be introduced to indicate the time index of the discovery resource that UE uses to transmit its Type 2B discovery signal. The parameter indicates the sub-frame of the transmission pool to be used. The first sub-frame of the transmission pool that is used for discovery transmission that is indicated by index 0.    
The Type 2B resource is indicated in frequency using nfType2BDiscovery. Here, nfType2BDiscovery is an index into the discovery resources of a sub-frame of the transmission pool and has range of 0 to Nf-1. Here Nf is the total number of discovery resources in a sub-frame of the transmission pool. 

Note that Nt and Nf are the parameters that are used for defining Type 2B discovery hopping.     

Proposal 11: A new UE specific parameter nfType2BDiscovery should be introduced to indicate the frequency index of the discovery resource that UE uses to transmit its Type 2B discovery signal. The parameter indicates the frequency index of a discovery resource within a the sub-frame of the transmission pool.
5
Communication Parameters


saPeriod: Currently the range for TDD configurations 0 and 6 is FFS. SA should occur periodically, i.e., a set of SA resources should be equally spaced in time with the spacing being a saPeriod. Since saOffsetIndicator is defined with respect to SFN0 (either of the serving or neighbouring cell) the SA period needs to be a factor of 10240 msec. We propose that SA period be {80, 160, 320} msec for TDD configurations 0 and 6.

Proposal 12: saPeriod should be {80, 160, 320} msec for TDD configurations 0 and 6.
d2dssIdSa: As discussed in our companion contribution [2] to enable inter-cell communication UEs can relay D2DSS on the first sub-frame of the SA resource pool. Similar to discovery resource pool the resource pool for SA should indicate the D2DSS id that can be sent with SA. The parameter should be cell specific and have a range of {0,...,281}
Proposal 13: A new parameter d2dssIdSa with range {0,..,281} should be introduced. The parameter should be part of SA resource pool information and should be cell specific.
d2dssThreshMode2: As discussed in our companion contribution [1] UEs can relay D2DSS to enable inter-cell Mode 2 communication if their RSRP is below a threshold. This threshold should be part of Mode 2 resource pool information. The range of parameter should be {infinity, -30, -40, -50,…, -80} dBm. This parameter should be cell specific.

Proposal 14: A new parameter d2dssThreshMode1 with range {infinity, -30, -40, -50,…, -80} dBm should be introduced. The parameter should be cell specific.

mode2DataCPLen, mode2SACPLen: These are CP length related parameters for Mode 2 SA and data. Given the agreement achieved during RAN1#78 on multiple transmission pools these parameters should be made resource pool specific.
Proposal 15: mode2DataCPLen, mode2SACPLen should be resource pool specific.
type2DataHoppingParameter: Currently this parameter has no range value. This parameter is cell-specific. One possible way of configuring this parameter is to keep it same as the cell id. This can be especially useful when multiplexing WAN and Mode 1 D2D data. This will also guarantee that on neighboring cells with overlapping resource pool allocations D2D data collisions are not persistent across re-transmissions. The range of type2DataHoppingParameter should at least cover the range of cell ids, i.e., {0,…,503}. An additional range value of 510 can be introduced for out of coverage case. This will make sure that collisions are not persistent between out of coverage data transmissions and in-coverage data transmissions (in the case of overlapping resource pools).

Proposal 16: type2DataHoppingParameter should have a range of {0,..,503, and 510}.
type2DataHoppingNsb: To enable Type 2 data hopping some additional parameters are needed. One of the parameter is number of sub-bands. This parameter should be cell specific and be part of SA resource pool parameters. The range of this parameter should be {1,..,4} (same as Nsb for PUSCH).
Proposal 17: A new parameter type2DataHoppingNsb with range {1,..,4} should be introduced. The parameter should be cell specific and be part of SA resource pool information.
hoppingRbOffset: For Mode 1 a data resource pool is not defined. To enable both Type 1 and Type 2 hopping for Mode 1 an offset in RB needs to be introduced (to allow FDM of WAN and D2D without collisions). This is similar to pusch-HoppingOffset for PUSCH and should have same range of {0,..,98}. This parameter should be cell specific and  should be part of SA resource pool parameters.
Proposal 18: A new parameter hoppingRbOffset with range {0,..,98} should be introduced. The parameter should be cell specific and be part of SA resource pool information.
6
Resource pool configuration and UE behaviour

RAN1 has agreed to notion of resource pools for signalling D2D resource. In particular, RAN1 has agreed to:

1. Separate resource pool definitions for discovery, SA and Mode 2 Data

2. Serving cell (TX) as well neighbour cell (RX) resource pools are signalled

To deal with the case of associating SA and Mode 2 Data resource pool, RAN1 agreed on the following expected UE behaviour: 
Agreement:

· Note that there is a 1:1 association between an SA pool and a data pool, which is (pre-)configured for the receiver. 

· The UE shall not expect to be (pre-)configured with SA pools which overlap. 

This was done to remove ambiguity regarding overlapping SA resource pools In this section, we propose to extend these agreements to resolve the cases regarding:

1. Overlap between discovery, SA, and/or Mode 2 data  resource pools  
2. Overlap between serving and/or neighbour cell resource pools  

6.1 
Overlap between discovery, SA, Mode 2 data resource pools

We note that given the current agreements on resource pools, it is possible that Discovery and SA/Data resource pools may overlap. In which case, UE behaviour is potentially undefined (both for transmitter and receiver).  In our view, given the expected time-scales of periodicity of these resource pools (few seconds for discovery, 100s of ms for SA and Mode 2 Data), discovery can be prioritized in case of a resource conflict. 
Proposal 19: In case resource (pre-)configuration indicates a resource belongs both to discovery and SA (or Mode 2 Data), the UE shall consider it part of discovery resource pool. 
6.2 2.
Overlap between serving and/or neighbour cell resource pools
We note that RAN1 has agreed to notion of transmission and reception pools, but no agreement has been made with respect to relationship between multiple pools and its impact on UE behaviour.

In particular, overlapping resource pools can create un-certainty due to a mis-match between transmitter and receiver. In particular, the uncertainity can be related to hopping parameters, CP length etc.
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Figure 1 Resource pool configuration/signaling options 
To better understand the behaviour, we consider the 4 Options shown in Figure 1:

1. Options 1 and 2 do not present an ambiguity as there is a common understanding of pools by both transmitting and receiving UEs in the system.

2. Option 3 creates an ambiguity from a receiver perspective if some parameters are different across TX pools – for example a if TX pool 2 uses NCP and TX pool 3 uses ECP, the receiving UE in cell 1 does not necessarily know the CP being used.

3. Option 4 similarly creates am ambiguity due to overlapping resource pools, and hence a UE doesn’t know which transmission parameters are being used in the overlapped region.

Given the need to finish the work item quickly we propose that such misconfiguration be handled using UE implementation.
Proposal 20: Resolving potential misconfigurations when multiple SA resource pools (TX or RX) overlap is left to UE implementation. 

Proposal 21: Resolving potential misconfigurations when multiple discovery resource pools (TX or RX) overlap is left to UE implementation.
6
Conclusion

In this contribution we discussed the remaining details and additional parameters of RRC parameters. We made the following proposals.
Proposal 1: offsetIndicator should be with respect to SFN0 of the serving cell, and should directly indicate an offset.

Proposal 2: synchSourceThres be fixed to infinity in the specification.
Proposal 3: A new parameter d2dssThreshType1 be introduced with range {infinity, -30, -40, -50,…, -80} dBm. The parameter should be cell specific. 
Proposal 4: aType2BDiscovery range should be {0,1,…, 15}.  
Proposal 5: cType2BDiscovery should be fixed to 1 in specification.
Proposal 6: type1DiscoveryCPLen, type2BDiscoveryCPLen should be resource pool specific.

Proposal 7: discoveryNumRetx should be characterized as “Potentially different configuration across cells”.
Proposal 8: d2dssId range is changed to {0,…,281}.
Proposal 9: Transmit pool for Type 2B discovery should be indicated.

Proposal 10: A new UE specific parameter ntType2BDiscovery should be introduced to indicate the time index of the discovery resource that UE uses to transmit its Type 2B discovery signal. The parameter indicates the sub-frame of the transmission pool to be used. The first sub-frame of the transmission pool that is used for discovery transmission that is indicated by index 0. 

Proposal 11: A new UE specific parameter nfType2BDiscovery should be introduced to indicate the frequency index of the discovery resource that UE uses to transmit its Type 2B discovery signal. The parameter indicates the frequency index of a discovery resource within a the sub-frame of the transmission pool.
Proposal 12: saPeriod should be {80, 160, 320} msec for TDD configurations 0 and 6.
Proposal 13: A new parameter d2dssIdSa with range {0,..,281} should be introduced. The parameter should be part of SA resource pool information and should be cell specific.
Proposal 14: A new parameter d2dssThreshMode1 with range {infinity, -30, -40, -50,…, -80} dBm should be introduced. The parameter should be cell specific.

Proposal 15: mode2DataCPLen, mode2SACPLen should be resource pool specific.

Proposal 16: type2DataHoppingParameter should have a range of {0,..,503, and 510}.
Proposal 17: A new parameter type2DataHoppingNsb with range {1,..,4} should be introduced. The parameter should be cell specific and be part of SA resource pool information.
Proposal 18: A new parameter hoppingRbOffset with range {0,..,98} should be introduced. The parameter should be cell specific and be part of SA resource pool information.

Proposal 19: In case resource (pre-)configuration indicates a resource belongs both to discovery and SA (or Mode 2 Data), the UE shall consider it part of discovery resource pool. 
Proposal 20: Resolving potential misconfigurations when multiple SA resource pools (TX or RX) overlap is left to UE implementation. 

Proposal 21: Resolving potential misconfigurations when multiple discovery resource pools (TX or RX) overlap is left to UE implementation.
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