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1 Introduction

In RAN1 #84bis meeting, a framework of sensing based UE autonomous resource selection/reselection in UE was agreed. Both SA decoding and energy measurement are supported and the options for energy measurement was also discussed [1], 

Agreement:
· Both SA decoding and energy measurement are supported for sensing in UE autonomous resource selection.

· FFS how each of SA decoding and energy measurement is used.

· Note: strive for a design with managable complexity especially in terms of SA blind decodes, UE buffer, etc.

Conclusion for Energy measurement for sensing:
· Continue discussion until next meeting for the following options for the purpose of resource selection for PSSCH

· Measurement of reception power of the decoded SA

· Measurement of energy in SA resource

· Measurement of energy in data resource

In this contribution, we provide our views on energy measurement for sensing. It is proposed to introduce multiple DMRS sequence for SA, so as to increase the accuracy for the measurement reception power of the decoded SA, which is beneficial for sensing operation. In fact, having scrambling on DMRS is also beneficial for channel estimation hence better decoding performance of SA. 
2 Necessity of different DMRS for different transmitters 
In Rel-12 D2D system, there is no scrambling for SA. That is, a root sequence is derived by PCID 510 following LTE specification, cyclic shift is set to 0 and OCC is set to [1, 1]. All D2D transmitters use the same DMRS sequence. Similarly, scrambling code for SA data part is also common to all D2D transmitters. Since the number of D2D transmitters in an area is small, collision between UEs doesn’t happen frequently, so that the impact of having same DMRS sequence for SA is not large. 
As to V2X, there could be a large number of vehicles/pedestrians/RSUs in an area and all of them may need to transmit some messages with strict delay requirements. Therefore, in UE autonomous resource selection mode, it is very possible that different nodes transmit in the full or partially overlapped resources, i.e. collision may happen frequently. An intention for sensing based method is to avoid nearby UEs occupied the same resource, so that same resource is only reused by nodes far away to each other, and hence the mutual interference is mitigated. However, due to the random nature of traffic, UE autonomous resource selection and the mobility of UE, collision may still happen. 
Measurement of reception power of a decoded SA help a node to identify the interfering node is far away or quite near, hence it is helpful to avoid the possible collision between nodes. For example, if the SA reception power is high, which means the interfering node is in proximity, the occupied PSSCH resource by the interfering node must be precluded from resource selection due to high mutual interference, but the other RBs in the same subframe may be used since the inter-band emission (IBE) is not a problem for two transmitters nearby. On the contrary, though SA is received correctly, but the reception power is quite low, this may happen since a low coding rate for SA is applied. In this case, the scheduled resource for PSSCH by the decoded SA should be further measured to figure out the energy there, since these resources may be used by another UE (i.e. collision on the PSSCH resources). 
Except for reception power measurement on the decoded SA, another agreed way is to measure the full energy on the SA resources, which is similar to RSSI measurement in legacy LTE system. It provides a vision on the total energy level of a RB, however, it cannot know the contribution on the total energy from a particular UE. Therefore, this cannot be helpful information for PSSCH resource selection.
Proposal 1:
· Measurement on the reception power of decode SA should be supported. 
According to design of SA in D2D, all transmitters use the same DMRS sequence for SA and the same scrambling code for the data part of SA. As a result, all DMRS signals from transmitters using same RB are accumulated, and a reception node can only receive the composite signal. That is, it is only possible to measure the total reception power of the composite signal, but not the exact signal of the decoded SA. Furthermore, only the composite channel can be estimated based on DMRS of SA, which does not match with SA data that are transmitted from a particular transmitter. Since the SA data from different nodes are almost independent, the mismatch between the channel estimated on DMRS and the channel the SA data passed can degrade the decoding performance of SA significantly.
Observation:

· Common DMRS sequence of SA for all nodes degrade accuracy of measurement on reception power of decoded SA, and is also harmful to channel estimation and decoding. 
3 Multiple DMRS sequences of SA
According to the analysis in section 2, common DMRS sequence for all transmitters is not a good design, considering the high density of vehicle/pedestrian/RSU in V2X network. One approach to overcome the problem is to introduce multiple DMRS sequences for SA. However, it may result in the increased number of blind detection at the receiver. Therefore, a balance between number of DMRS sequence and blind detection is desirable. For this purpose, several parameters could be considered to generate a DMRS sequence of a UE. 
It is expected that SA should convey an identifier of transmitter (transmitter ID), the ID can be explicitly included in SA [2], or the ID could be used to implicitly indicated by DMRS sequence of the SA. In this case, the OCC and CS of the DMRS for SA can be derived from different bits of the transmitter ID. If the transmitter ID is indicated with DMRS sequence, the size of SCI can be reduced which can be beneficial for SA performance.
In V2X system, there are multiple UE types, e.g. vehicle, pedestrian and RSU. Different UE type has different characteristics and it is reasonable to protect the traffic from different UE types. Therefore, a solution is to use UE type to generate the DMRS sequence of SA. 
Priority is another means for DMRS sequence generation. When two SA of different priority collide in the same PRB, it is desirable that the receiver can detect the SA of high priority transmitter. Increasing the decoding performance by differentiating the DMRS according to the priority can benefit high priority transmitter in at least 50% of time. The percentage further increases if assuming high transmission power could be used for high priority transmitter.  
Proposal 2:
· Multiple DMRS sequences are supported for DMRS of SA;
· Number of DMRS sequences is limited to reduce receiver complexity; 
· Following parameters can be considered to select a DMRS sequence for SA, i.e. Transmitter ID, UE type, priority and etc.. 
4 Conclusions
In this contribution, we provide our views on energy measurement for sensing. Multiple DMRS sequences for SA can be defined and a transmitter determines to use one of the sequences, so as to increase the accuracy for the measurement reception power of the decoded SA, and to improve decoding performance of SA. We make the following observation and proposals: 
Observation:

· Common DMRS sequence of SA for all nodes hurt accuracy of measurement on reception power of decoded SA, and is also harmful to channel estimation and decoding. 
Proposal 1:
· Measurement on the reception power of decode SA should be supported. 
Proposal 2:
· Multiple DMRS sequences are supported for DMRS of SA;
· Number of DMRS sequences is limited to reduce receiver complexity; 
· Following parameters can be considered to select a DMRS sequence for SA, i.e. SA ID, UE type, priority and etc. 
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