Nokia Internal Use Only
Nokia Internal Use Only
Page 8
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #73     







  




 R1-132315
Fukuoka, Japan, 20 - 24 May 2013

Agenda item:
6.2.7.1
Source: 
Nokia, Nokia Siemens Networks
Title:
Remaining issues of Device to Device evaluation assumptions 
Document for: Discussion and decision
1. Introduction

In RAN1#72bis several agreements were made regarding evaluation assumptions of device-to-device communications and discovery, however many points remained open for further discussion. In this contribution we provide input on the remaining issues for evaluation assumptions.
2. Scenarios
2.1 Out of coverage criterion
In [1] it has been specified a PS specific scenario where only a fraction of the eNBs are active, in which case a UE may be out of coverage, with the following criterion: Average SINR < {-x (FFS)} dB over system bandwidth, with the working assumption that x = 6dB. It should be observed that the definition of out of coverage UE needs to take into account the expected role of that particular UE is playing in a D2D discovery/communication framework. For example, the following situations can be conceived regarding “out of coverage UEs”:
a) UE can synchronize to an eNB and receive system information, but it cannot communicate with the eNB as it is limited by UL channels

b) UE can synchronize to an eNB but it cannot receive system information

c) UE cannot synchronize to an eNB

For some use cases, a UE in situations b) and c) above can be considered to be out of coverage, but it should be observed that a UE in situation b) has more information regarding system synchronization than a UE in situation c), which could be useful in D2D operations. This is more clearly so for a UE in situation a), which could still understand some cell-specific network assistance information for D2D operation. 
Observation 1: UEs that are not able to communicate with an eNB might still be able to receive some DL signals from eNB, which might be useful for D2D operations.  
For some D2D operations such assistance might be sufficient, for example to align transmission and reception of beacons. However, in some PS specific scenarios it is assumed that a UE which is under network coverage must provide access to the network for those UEs that are out of coverage. In this context, it is clear that out of coverage UEs are those who are in any of situations a)-c) above, but also including UEs that are not able to decode PDCCH and PDSCH.
Proposal 1: In order to support partial coverage PS-specific scenario properly, out-of-coverage UE criterion should reflect UEs that are not capable of communicating with an eNB, including DL and UL channels. Out-of-coverage UEs may still be able to receive cell-specific assistance information and/or eNB synchronization information, and application of such information for the investigated D2D schemes is FFS.
3. D2D dropping and association
3.1 D2D traffic 
For commercial use cases (e.g. social application), the UEs should follow the same distribution patterns as for regular cellular communications, and in principle the same parameters for user distribution could be used as in earlier RAN1 studies, e.g. as in TR 36.814. This approach is captured in [2] as starting point for the assumption on the number of active UEs per cell area. 

However, specific considerations must be made taking into account specific characteristics of D2D proximity services, for example the proportion of users that can be assumed to be ProSe enabled, how many UEs in RRC_IDLE mode can be discovered and/or discover others and how many of the connections are relevant for ProSe service. In TR22.803 [3] it is assumed that for public safety use case 100% of UEs are ProSe enabled, however for commercial use case one could assume that only a fraction of UEs would be ProSe enabled in a commercial network.  
Another factor impacting the amount of D2D traffic in a certain area is that even if all UEs are assumed to be ProSe enabled, in general it cannot be assumed that all connections initiated by UEs in a given scenario are terminated in another UE in the same area, as UEs are anyway still connecting to Internet, making voice calls, etc. Hence, only a certain amount of the simulated UEs can be assumed to be connected to UEs within the simulated network area, and hence only those are potential D2D communication links. Also note that the probability of having a local connection in case of PS use cases (e.g. emergency services at the target location) might be different (e.g. higher) compared to commercial use cases.
Such behavior can be captured by limiting the number of D2D UEs for communication in the scenario as indicated in [2], where actual number of D2D UEs for communication and discovery is still FFS. Given that the number of D2D UEs (with local traffic) compared to the number of UEs with regular cellular traffic may have significant influence on the assessment of the benefits of D2D communication, in particular for general scenarios, simulations should consider different amounts of potential D2D UEs for communication, for example {25, 50, 75, 100}% of the number of active UEs per cell area.
Proposal 2: Simulations should consider different proportions of potential D2D UEs for communication, for example {25, 50, 75, 100}% of the number of active UEs per cell area in order to reflect the fact that not all UEs have local traffic only. 
The number of D2D UEs for communication reflects the number of UEs that have local traffic with potential for D2D communications, but in case the D2D communications is happening under network coverage it should be still a decision of the network if the communication itself would happen via D2D communication or via eNB, e.g. depending on channel conditions. In case the local communication happens via one or more eNBs, it should be observed that the same data is transmitted twice over the air, and hence the throughput should not be counted twice when evaluating spectral efficiency.

Observation 2: In case the local communication happens via one or more eNBs, it should be observed that the same data is transmitted twice over the air, and hence the throughput should not be counted twice when evaluating spectral efficiency.
3.3 D2D UE Pairing 
In [2] it has been proposed to have first and second UEs in a D2D pair selected randomly within the dropped D2D UEs in the scenario, followed by the following step:

· 2nd UE will be re-selected with constraint of minimum RSRP between two UEs if RSRP is less than X dBm (FFS; in the meantime, companies may choose the value, including -
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)  when UE is transmitted at maximum power

Given the observations in the sections above, the highest priority should be given to the case where X = -
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, i.e. no re-selection of second UE is made. Any other values of X, and subsequent UE re-selection, implies that the scenario simulated is such that direct D2D communication is feasible, which excludes from the evaluation the feasibility of the D2D link itself, even in case the traffic is local in nature. While such argumentation holds for unicast D2D links, it is particularly important for multicast and broadcast communications, where many re-selections could be needed until a group is found where all D2D UEs in a group have feasible D2D links towards each other. Eventually, a UE dropping realization may not support such D2D groups at all, in which case some of the UE dropping realizations would need to be discarded in order to fullfill the pre-defined criteria on group size and UE association, which already indicates the risk of bias in the evaluation of the D2D feature. 

It should be observed that even if RAN1 decides to collect statistics only for the UE droppings where the selected D2D links are feasible, such behaviour can be no longer guaranteed if UE mobility is included in simulations in a later stage, where it cannot be guaranteed that a link that initially supported direct D2D communication will remain such for the whole duration of the simulation, unless arbitrary restrictions are imposed to the device mobility assumptions. Such arbitrary limitations would also limit the capability to address use cases identified in [3], for example use cases where traffic is transferred from D2D to cellular communications. 
Proposal 3: Highest priority should be given to the case where X = -
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, i.e. no re-selection of 2nd UE in the D2D pair. 
4. Conclusion
In this contribution we have discussed the remaining issues from the discussion on D2D scenarios and evaluation assumptions, based on the agreements achieved in RAN1#72bis. Based on our findings we make the following observations and proposals:
Observation 1: UEs that are not able to communicate with an eNB might still be able to receive some DL signals from eNB, which might be useful for D2D operations.

Proposal 1: In order to support partial coverage PS-specific scenario properly, out-of-coverage UE criterion should reflect UEs that are not capable of communicating with an eNB, including DL and UL channels. Out-of-coverage UEs may still be able to receive cell-specific assistance information and/or eNB synchronization information, and application of such information for the investigated D2D schemes is FFS.
Proposal 2: Simulations should consider different proportions of potential D2D UEs for communication, for example {25, 50, 75, 100}% of the number of active UEs per cell area in order to reflect the fact that not all UEs have local traffic only.

Observation 2: In case the local communication happens via one or more eNBs, it should be observed that the same data is transmitted twice over the air, and hence the throughput should not be counted twice when evaluating spectral efficiency.
Proposal 3: Highest priority should be given to the case where X = -
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, i.e. no re-selection of 2nd UE in the D2D pair. 
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