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1      Introduction

RAN2 and RAN1 made the following decisions regarding the measurement on PSDCH last meetings. 

· RAN2#90 [1]:

• UE relay reselection is supported.  For out-of-coverage, the criteria for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria.   The relay reselection can be triggered by the remote UE.  Whether and how the relay UE can also trigger a reselection is FFS.
· RAN1#81 [2]:

• At least if PSDCH is used for Relay discovery 

· A UE (i.e. at least the remote UE, FFS in RAN2 whether it can also be the Relay UE) can perform measurements for PC5 link quality between Relay UE and remote UE using DMRS of PSDCH transmission, only on resources on which the CRC passes.

· At least RSRP measurement for PC5 link quality is specified

· RAN1 assumes that any RSRP filtering only takes place across resources with the same decoded ID 

· FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality

· FFS what constraints (if any) are specified on power offset between  PSDCH and PSSCH from a given Relay 

• 
If PSDCH is not used for Relay discovery, details are FFS

In this document, we would like to see more details regarding how and when the measurement is performed.  
2      Discussion
The Figure-1 describes the measurement model in LTE specified in [3]. RRC specifies L3 filtering with the configured parameters, while L1 filtering is more implementation dependent. The CRS is the channel to be measured in LTE and it identifies the source cell which transmitted since the CRS is associated with the physical cell id. However the DMRS of PSDCH to be measured cannot identify the source relay UE since there is no associated L1 id. This makes it difficult to reuse the LTE measurement model into the measurement on PSDCH. 

[image: image1.wmf] 

Layer 1 

filtering

 

 

Layer 3 

filtering

 

 

Evaluation 

of reporting

 

criteria

 

A

 

D

 

B

 

C

 

C'

 

RRC configures 

parameters

 

RRC configures 

parameters

 


Figure-1. Measurement model in LTE

One way to reuse the LTE measurement model to the measurement on PSDCH would be to introduce a kind of L1 relay UE id in PSDCH. With L1 relay UE id, the measurement model would be more or less same as LTE measurement model. However considering the limited time-slot assigned to RAN1 for Rel-13 D2D discussion, we feel somewhat skeptical to go towards this option. 
Without introduction of any L1 relay UE id if it is still preferred to keep L1 filtering and/or L3 filtering and evaluation of the measurement related criterion for the relay UE (re)selection in AS layer, the interaction among layers would become complex since PHY and RRC cannot be aware of actual source relay UE which transmitted the measured PSDCH, so the involvement of the upper layer would be required. Note only the upper layer can be aware of the source relay UE, e.g. by ProSe relay UE id. PHY and RRC may need to store the measured result until the upper layer informs the source relay UE id corresponding to the measured PSDCH. In order to map between the measured result of PSDCH and its source relay UE id, a kind of internal association may be also required. The Figure-2a describes one example of this measurement model. Note the Figure-2a omits L1 filtering for the simple description. If RAN2 thinks the inter-layer interactions in this measurement model very complex, we may consider a restriction that L1 filtering in PHY is not applied into the measurement on PSDCH and to move L3 filtering and evaluation of the measurement related criterion for the relay UE (re)selection into the upper layer instead of doing that in RRC. The Figure-2b describes one example of this measurement model and we can see simpler implementation than others. If we go towards this measurement model, SA2/CT1 may need to specify L3 filtering and the criterion for the relay UE (re)selection into their own specification.  

Proposal-1: RAN2 is asked to discuss and decide the measurement model for PSDCH.  
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Figure-2a. Example of measurement model-1
Figure-2b. Example of measurement model-2
A remote UE may always perform the measurement on PSDCH during the whole period that it is involved in D2D communication. However this option seems not good for the UE from the power consumption point of view, so a better mechanism can be considered to control the start and stop of the measurement. One way to be considered would be to rely on the upper layer (e.g. ProSe Protocol). The upper layer may indicate the start and stop of the measurement and this indication would be a separate one than the indication of the start or stop of general D2D discovery or D2D communication. Another way to be considered would be to control the start and stop of the measurement according to the measured radio quality on Uu interface or PC5 interface. For instance if the remote UE is in a good radio quality on Uu interface, it may not need to perform the measurement at all. Or if the remote UE is in a good radio quality to the selected relay UE, it may not need to perform the measurement for neighboring relay UEs. Other way to be considered would be to control the start or stop of the measurement according to the measurement configuration by the eNB. However this can be only applicable to the connected remote UEs. 

Proposal-2: RAN2 is asked to discuss and decide how to control the start and stop of the measurement. 

In the relay discovery model A, the remote UE can discover the relay UE by the periodical transmission of the announcements from the relay UE. As the transmission period of the announcements, it should be natural to assume the transmission period of Rel-12 D2D discovery. Its value range is defined as one of {0.32s, 0.64s, 1.28s, 2.56s, 5.12s, 10.24s}. However it is questioned if a long transmission period such as {1.28s, 2.56s, 5.12s, 10.24s} would be valid. The main concern is if the single measurement sample within, e.g. 10.24s, is still fast and reliable enough to track the radio quality without any performance degradation. Note in Rel-12 discovery, there was no measurement on PSDCH and it was focused on the commercial use case. RAN2 may need to involve RAN4 in this aspect. 

In the relay discovery model B, the remote UE can discover the relay UE by the response of the relay UE to the solicitation of the remote UE. It has been the common understanding that the benefit of the relay discovery model B is the relay UE does not need to periodically transmit its announcement. However it is questioned how the measurement is performed without the reception of periodic announcements from the relay UE in this model. In our understanding even in the relay discovery model B, the remote UE anyhow periodically transmits the solicitation in order to trigger the periodical responses from the relay UE. Otherwise the reselection of the relay UE according to the best radio quality may not be supported. Furthermore since the periodicity of PSDCH would be one of the factors to be considered to determine the performance requirements in RAN4, it would be good to specify the transmission period of solicitations by the remote UE. Otherwise, it will make it difficult for RAN4 to define the corresponding measurement performance for the relay discovery model B. We assume the baseline would be the transmission period of Rel-12 D2D discovery. 

Proposal-3: RAN2 is asked to discuss a valid transmission period of the relay UE’s announcement from the measurement point of view.

Proposal-4: RAN2 is asked to discuss if in the relay discovery model B, solicitations should be periodically transmitted with the similar transmission period to the announcement in the relay discovery model A.
3      Conclusions

In this document, RAN2 is asked to discuss the following proposals and to ask or inform other WG if needed. 

Proposal-1: RAN2 is asked to discuss and decide the measurement model for PSDCH.
Proposal-2: RAN2 is asked to discuss and decide how to control the start and stop of the measurement.
Proposal-3: RAN2 is asked to discuss a valid transmission period of the relay UE’s announcement from the measurement point of view.
Proposal-4: RAN2 is asked to discuss if in the relay discovery model B, solicitations should be periodically transmitted with the similar transmission period of the announcement in the relay discovery model A.
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