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1. Introduction
In the last RAN2 meeting, it was agreed that for synchronized, full-overlapping, intra-frequency deployment, the eNB provides just one resource pool (no D2DSS information required). But it is still FSS that what information is required for other deployments and whether it is feasible for SIB. 
In this contribution, we will first analyze the inter-cell deployment scenarios, and then discuss the methods for informing the Rx resource pool for this deployment, and finally discuss the signaling design. Based on the analysis, our preferences are given.

2. Discussion
2.1. Inter-cell deployment scenarios

There are five possible D2D inter-cell deployment scenarios, listed below:
· Scenario1：synchronized, intra-frequency, full-overlapping
· Scenario2：synchronized, intra-frequency, non full-overlapping
· Scenario3：unsynchronized, intra-frequency, non full-overlapping
· Scenario4：synchronized, inter-frequency, non full-overlapping
· Scenario5：unsynchronized, inter-frequency, non full-overlapping
In the following, we will analyze the feasibility and complexities of D2D reception for each inter-cell deployment scenario.
Scenario1/2/3

The Scenario1/2/3 is depicted in the following Figure1. Since the serving cell and neighbor cells are intra-frequency, thus it is feasible for D2D reception on both serving cell and neighbor cells.
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Figure1. Inter-cell deployment scenairo1/2/3 
Scenario 4/5
For Scenario4/5, since UE’s serving cell and neighbor cells are on different frequencies, it is inevitable that there are time domain overlaps between the D2D Rx resources of UE’s serving cell and neighbor cells which is shown in Figure2. If unluckily the UE’s receiver chain cannot cover UL frequencies of both UE’s serving cell and neighbor cells, D2D receptions simultaneously on these cells are unfeasible.


[image: image2.emf]Serving cell

Cellular resource on F1

D2D Rx resource pool on F1

Neighbor cell

Cellular resource on F2

D2D Rx resource pool on F2

Scenario4

Scenario5

Time domain overlap between the 

D2D Rx resource on serving cell 

and neighbor cell


Figure2. Inter-cell deployment scenairo4/5 
Observation 1: For inter-frequency inter-cell deployment, if the UE’s receiver chain cannot cover the UL carrier frequencies of both its serving cell and neighbor cells, D2D receptions simultaneously on both serving cell and neighbor cells are not feasible.
In order to support D2D reception for inter-frequency inter-cell deployment scenarios, UE receiver chain must support UL CA. The more UL carrier frequencies the neighbor cell uses, the requirement on the UE’s UL CA capability is higher. While CA is not a mandatory feature for Rel-12 UE, if the UE cannot support UL CA on the bandcombination including the UL carrier frequencies of serving cell and neighbor cells, some more questions need to be solved such as:
· If the Rx resource pools of serving cell and neighbor cells are time overlapped and UE cannot monitor them simultaneously, how the UE choose which one to monitor?
· For the Rx resource pools of neighbor cells which are not time overlapped with the Rx resource pool of UE’s serving cell, whether UE needs to monitor? If it is needed, since the UE can support UL CA of serving cell and neighbor cells, RF retuning is needed. If the glitch time is similar as that discussed in [2], e.g., 3~6ms for FDD and2~5ms for TDD, the gain of D2D will be reduced.
Observation 2: For inter-frequency inter-cell deployment, if UE is not capable of performing D2D reception on serving cell and neighbor cells simultaneously, the D2D reception priority amongst different UL carriers should be considered.
Observation 3: For inter-frequency inter-cell deployment, if UE is not capable of performing D2D reception on serving cell and neighbor cells simultaneously, the glitch time caused by RF retuning should also be specified by RAN4.
Based on the above observation1/2/3, considering the feasibility and complexities of inter-frequency inter-cell discovery and the D2D Rel-12 timeframe, it is suggest postponing the inter-frequency inter-cell discovery to further release.
Proposal 1:  Suggest RAN2 to postpone the inter-frequency inter-cell D2D deployment to later release.

2.2. Methods for informing the Rx resource pool 
There are two options for informing the Rx resource pool for inter-cell deployment:

· Option1:  Only eNB is responsible for informing UE the Rx resource pool for inter-cell deployment.

· Option2: eNB is only responsible for informing UE the Rx resource pool of its serving cell and UE can acquire the Rx resource pools of its neighbor cells through relay UE.

For Option1, before eNB informing UE the Rx resource pool for inter-cell deployment, it should identify whether each neighbor cell is synchronized or unsynchronized with its serving cell and whether the Rx resource pool of its neighbor cells are overlapped with its serving cell or not. How eNB can acquire these information should be discussed. The most possible way is to acquire it from OAM. 

For Option2, UE only acquires the Rx resource pool of its serving cell from eNB. In order to perform D2D discovery for UEs in neighbor cells, UE can monitor the synchronization signal and Tx resource pool sent by relay UE. 

The above two options can be compared from the following aspects: 
1) The accuracy of the Rx resource pool

For Option1, UE must monitor all the Rx resource pool informed by eNB, but for UE is in one cell, it may not be able to receive all the  D2D discovery signaling sent by the UE located in its neighbor cells, it is not benefit for power saving. But for Option2, UE can decide the Rx resource pool more precisely and does not need to monitor the Rx resource which no D2D discovery signaling can be received.

2) OAM complexity
For Option1, the OAM needs to acquire the synchronization offset amongst each two neighbor cells and identify whether the Rx resource pools amongst neighbor cells are overlapped or not.  How OAM can acquire these two kinds of information should be further discussed. While for Option2, OAM does not need to be aware of it.

3) Uu signaling overhead
For Option1, the Rx resource pools of the serving cell and neighbor cells are both needs to be informed through Uu interface. But for Option2, only the Rx resource pool of UE’s serving cell needs to be informed through Uu. The signaling overhead of Option2 is less than Option1.

4) Flexibility of adjusting the Rx resource pool

For Option1, once one cell adjusts its Tx resource pool according to its cellular and D2D traffic, it should first inform it to OAM and OAM needs to update the Tx resource pool overlapping information and inform the updated information to the related cells. While for Option2, only the Tx resource pool of relay UE needs to be updated.

Comparing from the above aspects, Option2 is more attractive than Option1.

Proposal 2:  Suggest UE only acquire its serving cell’s Rx resource pool from eNB and acquire its neighbor cells’ Rx resource pools from relay UE.

2.3. Signaling design for informing the Rx resource pool 

If Proposal2 is acceptable, the eNB only needs to inform the serving cell’s Rx resource pool to UE. The content of the signaling should include the time and frequency resource for D2D reception. The details for how to represent the time and frequency for D2D reception should be decided by RAN1 and there is no conclusion yet. But we think it is feasible for SIB since the overhead will not be very high.
Proposal 3: How to represent the time and frequency resources of the Rx resource pool should wait for RAN1’s input.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1:  Suggest RAN2 to postpone the inter-frequency inter-cell D2D deployment to later release.

Proposal 2:  Suggest UE only acquire its serving cell’s Rx resource pool from eNB and acquire its neighbor cells’ Rx resource pools from relay UE.

Proposal 3: How to represent the time and frequency resources of the Rx resource pool should wait for RAN1’s input.
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