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1
Introduction
In this contribution we discuss a couple of issues related to the Type 2B discovery resources. In Section 2, we discuss timing advance setting for Type 2B signal transmission and in Section 3 the Type 2B resource pool configuration on a general level. Detailed proposal on the allocation of Type 2B resources to UEs from a pool is presented in Ref. [1].
2
Timing of Type 2B signals 
Timing advance of discovery signals has been discussed in the past RAN1 meetings. The reached working assumptions [2], extracted below, can be summarised as follows: timing advance T2=0 or 624Ts will be applied in all cases except that, if Type 2B will be available only for UEs with valid UL TA, it is FFS if UL TA will be applied for Type 2B. 
------Extract from 36.843 begins----- 

Working assumption: Any UEs that do not have an active timing advance value use T2=0 for FDD and T2 = 624Ts for TDD. Such UEs include: 

· RRC_IDLE UEs in-coverage (if transmission of discovery signal is supported for such UEs)
· Out-of-coverage and edge-of-coverage UEs that do not have an active timing advance (TA) value.
Working assumption: For Type 1 discovery: 
· For FDD, RRC_CONNECTED UEs transmit their discovery signal using T2 = 0.

· For TDD, RRC_CONNECTED UEs transmit their discovery signal using T2 = 624Ts.

· FFS possible solutions to address overlap between uplink WAN and discovery signals.

Working assumption: For RRC_CONNECTED UEs that transmit Type 2B discovery:

· If RRC_IDLE UEs are not able to transmit Type 2B discovery, the value of T2 is FFS between: 

· T2 = TA for FDD and T2 = 624Ts +TA for TDD.

· T2 = 0 for FDD and T2 = 624Ts for TDD.

If RRC_IDLE UEs are able to transmit Type 2B discovery, the value of T2 is T2 = 0 for FDD and T2 = 624Ts for TDD
------Extract from 36.843 ends------

One reason to assume T2=0 or 624Ts for Type 1 transmissions even for UEs in RRC_CONNECTED mode (i.e. with valid UL TA) is that Type 1 resources are assumed to be typically available for transmission also for UEs in RRC_IDLE mode (i.e. without valid UL TA). Multiplexing of signals with and without UL TA is not feasible, and separate pools for RRC_CONNECTED and RRC_IDLE UEs for Type 1 discovery transmissions could be an inefficient and complex solution. However, as requesting and receiving allocation for a Type 2B resource requires UEs to be in RRC_CONNECTED mode and if the resource allocation is valid only as long as the UE stays in RRC_CONNECTED mode, utilizing UL TA with Type 2B has been seen as an alternative.
Using UL TA for discovery signals could be beneficial as synchronizing D2D and UL signals could allow FDM of UL signals and discovery signals in a straightforward manner or at least allow more narrow guard bands between the cellular UL and discovery signals. However, such a benefit would be achieved only if the same CP length were applied for the discovery and UL signals. It has been agreed in RAN1#76bis that CP of discovery signals will be configured separately from the UL CP. This is because UL CP is set mainly according to the delay spread of the UL signals while CP of discovery signals might be determined by the desired discovery range.  

Another benefit of using UL TA is that no transmission gap would need to be reserved in the end of discovery signals in order to avoid overlap with UL signals in the following subframe. The advantage of gapless transmission could depend on the discovery resource pool configuration as, in principle, the gap would be needed only in the last of consecutive subframes with discovery signals but it is unclear if such an optimization will be specified instead of applying gap always when UL TA is not in use. 
Disadvantages of using UL TA for Type 2B have not been extensively discussed so far. RRC_IDLE mode UEs without valid UL TA should also be able to detect Type 2B signals. If Type 2B signals were transmitted with UL TA, the search by RRC_IDLE mode UEs would be made more complicated as the RRC_IDLE mode UE does not know what UL TA is used by the UEs in its vicinity. Even after finding one Type 2B signal transmitted by one UE, the RRC_IDLE mode UE will not know automatically how to set the FFT window in order to detect Type 2B discovery signals of the other UEs. On the other hand, if T2=0 or 624Ts were used also with Type 2B, the UEs would always observe other UEs’ discovery signals delayed from its T2=0 or 624Ts timing. The UE would then set the reception window starting from the T2= 0 + CP or 624Ts + CP, or slightly advanced from this value in order to cover small timing errors the UEs are allowed to make, and discover from all FDMed resources by calculating a single FFT per symbol. These considerations are valid equally well for discovery of UEs of the serving & neighbouring cells and apply also to the detection of SAs in D2D communication. 
Based on the discussions above, the benefits of using UL TA for Type 2B discovery signals seem to be rather limited. In addition, if Type 1 transmissions are anyway done with T2 =0 or 624Ts, the benefits of using UL TA would be limited to only a part of discovery transmissions. Because using T2 = 0 or 624Ts in all cases would simplify UE implementation, we propose that:
Proposal 1: Apply T2=0 for FDD and T2=624Ts for TDD for both types of discovery signal transmission (i.e. Type 1 & Type 2B) in order to simplify UE implementation.
A consequence of adopting the proposal would be that UEs with Type 2B resource allocation would not need to be kept in the RRC_CONNECTED state at least just for maintaining TA for discovery signals. After obtaining the allocation in RRC_CONNECTED mode, UEs could go to the RRC_IDLE mode and continue discovery signal transmissions in that mode. The RRC_IDLE mode UEs could release the resources based on a timer and whenever changing the camping cell. We note that it was left FFS in RAN2 #85bis meeting if the Type 2B resources could remain valid even for UEs in RRC_IDLE mode. 
3
Type 2B resource pools
An agreement was reached in RAN1 #76bis meeting [3], written as
· Confirm that a radio resource pool(s) may be provided by eNB for D2D UEs in SIB for discovery reception for Type-2B (if supported)

· FFS whether the common reception pool(s) or different reception pools for Type 1 and Type-2B discovery

· UE is not required to decode neighboring cell SIB

In the following we discuss the FFS question on common/separate resource pools for Type 1 and Type-2B discovery.    
If both Type 1 and 2B would apply the same TA setting as proposed in the previous section, the two signal types could share a common resource pool. 
A common resource pool could allow efficient resource utilization because resources could be flexibly moved between the two types according to the need without changing the whole resource pool configuration. For instance, the common pool could be constructed from K resources such that K_reserved of these K resources could be signalled to be reserved for Type 2B allocation, and the rest of the K-K_reserved resources would be available for Type 1 allocation. In extremes, the whole discovery resource pool could be reserved for Type 2B or for Type 1 allocation. The discovering UEs would search from the whole common pool assuming the same FFT timing independently of the configuration on K_reserved. Therefore, K_reserved could be changed rapidly according to the Type 2B resource need and without the need to signal the changes to the discovering UEs. This could be an important advantage in case of inter-cell discovery, because informing discovering UEs on frequent changes in the pools of the other cells could be problematic. If separate pool were used for Type 2B and Type1, it could be that inter-cell discovery would not allow rapid changes in the Type 2B pool sizes but Type 2B resources would need to be dimensioned for a fairly large number of resources compared to their average need. This would mean that a part of the Type 2B pool would be typically unused (unless it would be used for PUSCH). On the contrary, with common pools all the resources not needed for Type 2B would be available for Type 1 signals because the changes in the parameter K_reserved of a common pool could be indicated more dynamically to the transmitting UEs, for instance through PDCCH.
An optimization could be that UEs, utilizing Type 1 resources, would need to control their transmissions in such a way that load per Type 1 resource would be kept constant despite of varying K_reserved. The simplest way would be that transmission probability of Type 1 signals would be proportional to K-K_reserved.
In Ref. [1] we propose that Type 2B resources should be allocated as resource patterns corresponding to multiple transmissions. In that case, the common pool would be constructed from Kp patterns. The eNB would reserve Kp_reserved patterns for Type 2B resource allocation, and the resources left outside the reserved patterns would be available for Type 1 allocation.            
If Type 1 and 2B signals will be transmitted with the same timing, it makes sense to specify common resource pool for Type 1 and 2B. This is another good reason for us to support the same transmission timing for Type1 and Type 2B discovery. Based on the discussed advantages of having a common resource pool, we propose:
Proposal 2:  Assuming the same TA setting for Type 1 and Type 2 discovery, sharing of a common resource pool for Type 1 and Type 2B discovery should be specified. A single parameter could be used to indicate (dynamically) which share of the resources of the common resource pool is available for Type 1 signal transmissions. 
5
Conclusion 
For Type 2B signal timing we propose that:

Proposal 1: Apply T2=0 for FDD and T2=624Ts for TDD for both types of discovery signal transmission (i.e. Type 1 & Type 2B) in order to simplify UE implementation.

We see advantages in specifying common resource pool to be shared for Type 1 and Type 2B discovery and propose that: 
Proposal 2:  Assuming the same TA setting for Type 1 and Type 2 discovery, sharing of a common resource pool for Type 1 and Type 2B discovery should be specified. A single parameter could be used to indicate (dynamically) which share of the resources of the common resource pool is available for Type 1 signal transmissions. 
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