3GPP TSG-RAN WG1 #86bis                                                          
            R1-1609955
10th – 14th October, 2016

Lisbon, Portugal
Agenda item:
7.1.8
Source: 
Qualcomm Incorporated

Title: 

         Remaining Issues for V2V

Document for:     Discussion/Decision
1
Introduction
In this contribution we discuss remaining issues for V2V. These include some issues with current CRs and confirming some values that are in bracket. The contribution is organized as follows:

· Section 2 discusses the remaining open issues
· Section 3 concludes the contribution

2
Open Issues
During RAN1#86 it was agreed that only transmission of PSCCH and PSSCH on the same subframe will be supported. However this key feature of the design is not captured anywhere in the RAN1 specification. Given that the RAN plenary had decided to remove support for PSCCH and PSSCH transmitted on different subframe it should be captured in the 36.213 that for Transmission Mode 3 and Mode 4 PSCCH and PSSCH should be transmitted be transmitted on the same subframe.
Proposal 1: Capture in 36.213 that PSCCH and associated PSSCH are transmitted on the same subframe for Transmission Mode 3 and 4.
Another open issue is related to power control. The power control equations in the current version of the CR does not take into account the limitation that PSCCH and PSSCH are transmitted on the same subframe in a clear manner. It depends on this limitation being captured correctly in at least the RAN4 CRs and can lead to confusion.

Proposal 2: Modify the power control equations in 36.213 to capture the fact that PSCCH and associated PSSCH are transmitted on the same subframe for Transmission Mode 3 and Mode 4.

The TP for the proposed change is below. For Section 14.1.1.5 we propose the following text
------------------------------------------------------------------------------------------------------------------------
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For Section 14.2.1.3 we propose the following text

------------------------------------------------------------------------------------------------------------------------

For sidelink transmission mode 3, the UE transmit power [image: image18.png]


 for PSCCH transmission is given by
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For sidelink transmission mode 4, the UE transmit power [image: image27.png]
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We next discuss the limitation on RB size for PSSCH transmissions when PSCCH and PSSCH transmissions do not always occur on adjacent RBs. There is currently no limitation on the DFT size for such transmissions. This is very different from legacy limitation where DFT size of SC-FDM transmissions is described by 2x.3y.5z and can be a significant burden on implementation. An example is when a sub-channel is of size 5RBs and a UE decides to select 7 sub-channels. Such a limitation should be introduced for the case where PSSCH transmissions when PSSCH and PSCCH occur on the same subframe but are not necessarily adjacent in frequency.
Proposal 3: DFT size of PSSCH transmission when PSCCH and PSSCH are transmitted on the same subframe but are not necessarily adjacent in frequency should be limited to 2x.3y.5z.
The next issue is of the PSD offset for SA. Currently a PSD offset of 3dB is agreed to in square brackets. We note that the 3dB PSD offset is needed when HARQ retransmissions occur (since PSCCH cannot be combined). We simulated 2 HARQ transmissions with and without PSD offset. We simulated the Freeway scenario. The Freeway length was set to 2000m. For Freeway we also simulated speeds of 250 km/hr with spacing of 2.5s (which corresponds to 69 cars) and speed of 70 km/hr. The metrics plotted are as agreed in [1]. eNodeB was not modelled and the whole spectrum was assumed to be available to V2V. For both packet sizes of 190 bytes and 300 bytes the number of RBs occupied was equal. We simulated size of 18 RBs and 48 RBs. The number of sub-channels was set to 5 and each sub-channel occupied 10RBs. 5 sub-channels of 10 RBs each were used. SA and associated data transmissions were adjacent in frequency. A backoff of 1dB was assumed, i.e., transmit power was set to 22dBm. The energy threshold for excluding SA decoded resources was set to negative infinity. The traffic model is according to CAM specification (instead of RAN1 assumptions). More specifically the packets are generated as a function of speed; whenever a car moves by 4m. Minimum period between packet generation is capped to 100ms. So for 250 km/hr a packet was generated every 100ms while for Freeway 70 km/hr a packet was generate every 200ms. Figure 1 and 2 show the performance with and without PSD offset for 2 HARQ transmissions. We also plot results for 1 HARQ transmission for comparison.
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             Figure 1: Freeway case (250km/hr), 48 RBs               Figure 2: Freeway case (140km/hr), 18 RBs

The results show that there is a loss in range if 3dB boost is not applied. In fact for 250 km/hr case there is no gain of performing HARQ retransmission. Based on this we propose that HARQ boost of 3dB be confirmed.
Proposal 4: 3dB PSD boost for PSCCH should be confirmed.
Another value that is in bracket is for resource reselection after ranking of resources according to received energy whether resource should be selected randomly from the 20% of the total possible resources or less. We simulated with 10% and compared with 20%. The simulation assumptions are same as above; although here both Urban and Freeway scenarios were simulated. The results are shown for Figures 3 through 7. One can observe that the performance for 10% is either equivalent or better. So 20% can be changed to 10% however this will have impact on the case where HARQ retransmissions occur. With only 10% of the resources a large fraction, if not the majority of the HARQ retransmissions will get dropped. To take this into account we propose that the time difference between HARQ transmission and retransmission be increased to 31 instead of 15. This will on an average keep the probability of HARQ retransmission getting dropped the same. 

Proposal 5: Change 20% to 10% and increase the maximum distance between HARQ transmission and retransmission to 31.
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         Figure 3: Urban case (15km/hr), 18 RBs                                Figure 4: Urban case (60km/hr), 18 RBs
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         Figure 5: Freeway case (70km/hr), 18 RBs                          Figure 6: Freeway case (140km/hr), 18 RBs
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Figure 7: Freeway case (250km/hr), 48 RBs

The issue of how long a resource is reserved for semi-persistent transmission was discussed extensively in the 36.213 V2V CR email discussion. The current wording in the CR that a resource is reserved for minimum 10*SL_RESOURCE_RESELECTION_COUNTER transmission opportunities unless the resource has already been used to transmit SL_RESOURCE_RESELECTION_COUNTER MAC PDUs should be confirmed. A lower number can cause too many reselections and can create worse performance.
Proposal 6: Confirm that a resource will be reserved for 10*SL_RESOURCE_RESELECTION_COUNTER transmission opportunities.
Another issue that was discussed was whether randomization of CRC is sufficient. This is more of an issue when only one HARQ transmission occurs. While due to sensing we do not expect this to be a major issue one simple way to address this issue is to leave the retransmission bit in SCI format 1 to UE implementation.

Proposal 7: If randomization of CRC needs to be addressed then for single HARQ transmission case the value of retransmission bit in SCI format 1 can be left to UE implementation. 

The following agreement was achieved in RAN1#86.

Agreement in RAN1 #86:
· PSCCH DM RS CS is blindly detected.

· Transmitter UE randomly selects one CS out of 4 candidates (details FFS) for every PSCCH transmission.
It is not captured in neither 36.211 nor 36.213. This should be captured.
Proposal 8: Random selection of cyclic shift for DMRS of PSCCH should be captured in the specification. 

The size of PSCCH is not explicitly captured in 36.213 that the size of PSCCH is for Transmission Mode 3 and 4 is 2 PRB in frequency. This is unlike Mode 1 and Mode 2 where it was captured that the size of PSCCH is 1 RB frequency.

Proposal 9: It should be explicitly captured that the size of PSCCH for Transmission Mode 3 and 4 is 2 PRB in frequency.
Another issue that is open is UE behaviour when sensing history of 1 second is not available. We propose that in such a case eNodeB can provide configuration whether a UE should perform random selection or sensing based on partial sensing information a UE has. If random selection is configured then a time period can also be configured after which a UE can switch to sensing based on potentially partial sensing information.
Proposal 10: When sensing history of 1 second is not available then eNodeB can configure whether random selection or partial sensing is used. If random selection is configured then a time period can also be configured after which a UE can switch to sensing based on partial sensing information.

3
Conclusion

In this contribution we discussed open issues for V2V. We made the following proposals.
Proposal 1: Capture in 36.213 that PSCCH and associated PSSCH are transmitted on the same subframe for Transmission Mode 3 and 4.
Proposal 2: Modify the power control equations in 36.213 to capture the fact that PSCCH and associated PSSCH are transmitted on the same subframe for Transmission Mode 3 and Mode 4.

Proposal 3: DFT size of PSSCH transmission when PSCCH and PSSCH are transmitted on the same subframe but are not necessarily adjacent in frequency should be limited to 2x.3y.5z.
Proposal 4: 3dB PSD boost for PSCCH should be confirmed.
Proposal 5: Change 20% to 10% and increase the maximum distance between HARQ transmission and retransmission to 31.
Proposal 6: Confirm that a resource will be reserved for 10*SL_RESOURCE_RESELECTION_COUNTER transmission opportunities.
Proposal 7: If randomization of CRC needs to be addressed then for single HARQ transmission case the value of retransmission bit in SCI format 1 can be left to UE implementation. 

Proposal 8: Random selection of cyclic shift for DMRS of PSCCH should be captured in the specification. 

Proposal 9: It should be explicitly captured that the size of PSCCH for Transmission Mode 3 and 4 is 2 PRB in frequency.

Proposal 10: When sensing history of 1 second is not available then eNodeB can configure whether random selection or partial sensing is used. If random selection is configured then a time period can also be configured after which a UE can switch to sensing based on partial sensing information.
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