3GPP TSG RAN Meeting #93-e






RP-212451
Electronic Meeting, September 13 - 17, 2021
Agenda Item:
9.0.2
Source:
Apple
Title:
On Rel-18 Sidelink Enhancement 
Document for:
Discussion/Decision

1 Introduction

The RAN Rel-18 work scope was discussed in RAN Rel-18 workshop, and it was summarized in [1]. One identified topic is sidelink enhancements (excluding positioning), which includes the following areas:

· SL enhancements (e.g., unlicensed, power saving enhancements, efficiency enhancements, etc.)

· SL relay enhancements 

· Co-existence of LTE V2X & NR V2X

Further discussion on the sidelink enhancement (excluding positioning) was conducted in the email discussion [RAN93e-R18Prep-06], which was summarized in [2]. According to the summary, it was suggested by many companies to treat the sidelink topics in two separate items: one on sidelink relay item and one on general sidelink item. 

In this contribution, we present our views on the general sidelink item.
2 Discussion 
For NR V2X, the coverage requirement is up to 1 km as in [3]. In our earlier contribution [4], we observed that at 5.9 GHz ITS band, the sidelink NLOS pathloss at 1 km is more than 145 dB at 90 percentile. 

Additionally, considering sidelink receiver is likely a normal UE, the receiver performance of sidelink is generally not as good as that of uplink. For example, the gNB antenna gain is much larger than a normal UE and gNB noise figure is much smaller than a normal UE. 

Hence, we think the sidelink coverage requirement is not easily satisfied with the current NR sidelink mechanism. Hence, it is desirable to enhance the sidelink coverage.

On one hand, sidelink relay is considered as one way of enhancing sidelink coverage. On the other hand, the sidelink physical channels’ coverage also needs to be enhanced in the scenario where relay node does not exist. Furthermore, the latency is increased in sidelink relay, which may restrict its application of the long range sidelink communication with tight latency requirements. 
Among the NR sidelink physical channels, we think the coverage of sidelink feedback channel needs to be enhanced. In NR sidelink, the feedback channel PSFCH reuses the PUCCH format 0 design. In other words, the PSFCH is a short format which suffers coverage loss. In this sense, we may consider long PSFCH formats or repeated PSFCH transmissions. The coverage of sidelink data channel (PSSCH) may also need to be enhanced. For example, like Uu design, the sidelink slot aggregation could be considered. The coverage enhancement for other NR sidelink physical channels and signals can also be examined, by leveraging the existing Uu link coverage enhancement designs.  

Proposal 1: NR Rel-18 sidelink enhancement includes sidelink coverage enhancement (e.g., PSFCH enhancement, sidelink slot aggregation).

In Rel-17 NR sidelink, the specification of radio solutions covers V2X, public safety and commercial use cases. For commercial use cases, interactive services such as interactive gaming, data sharing between various kinds of terminals such as mobile phones, VR/AR devices and robots etc are discussed in [5].

To enable ProSe services in unlicensed band, existing regulation requirements need to be met. This means same channel access procedure defined in Rel-16 NR-U and Rel-17 60GHz WI can be reused. To enable the basic ProSe communication in unlicensed band, the configured grant can be used as the starting point. 
Furthermore, sidelink physical layer structure needs to be modified to allow LBT. The sidelink resource allocation schemes and sidelink physical layer procedures need to be examined for the case of LBT failure.

Proposal 2: NR Rel-18 sidelink enhancement includes sidelink operations in unlicensed band (e.g., channel access, modified physical layer structure, physical layer procedures and resource allocation schemes).

In NR Rel-16 and Rel-17 sidelink, the sidelink operation is only assumed to be on one sidelink carrier. This single carrier operation limited the sidelink data rate and sidelink transmission reliability. Note that the sidelink data rate requirement of more than 1 Gbps [5] may not be achieved with a single sidelink carrier. 
On the other hand, Rel-15 LTE V2X also supports sidelink carrier aggregation. In our view, Rel-15 LTE V2X sidelink carrier aggregation could be taken as the baseline. This includes packet duplication at PDCP layer, sidelink carrier (re)selection or reselection, etc. On the other hand, new features not specified in Rel-15 LTE V2X should also be considered. For example, sidelink feedback, which is not supported in LTE V2X, should be considered in the context of muti-carrier operations. 
Proposal 3: NR Rel-18 sidelink enhancement includes sidelink multi-carrier operations, with Rel-15 LTE sidelink carrier aggregation as a baseline and with enhancement of at least HARQ management. 
The cellular V2X is typically operated in ITS band (e.g., n47). The band n47 is of frequency 5855 MHz to 5925 MHz. However, the dedicated cellular V2X spectrum is limited in some regions. For example, the dedicated band for cellular V2X operations is only 30 MHz (5895 MHz to 5925 MHz) in USA. This band is shared between LTE V2X and NR V2X. This leads to the co-channel coexistence between LTE V2X and NR V2X. This co-channel coexistence issue was identified by 5GAA which sets this topic as a high priority task [4]. 

We consider the co-channel coexistence of LTE V2X and NR V2X is an important area to enhance in Rel-18. Here, we do not expect the solution of co-channel coexistence will impact LTE V2X due to its maturity. In other words, NR V2X needs to be enhanced to address its co-channel coexistence with LTE V2X. We could start with a feasibility study on the two alternatives discussed in [2]: 
1. Resource pool separation between the two RATs

2. Dynamic resource sharing using overlapping resource pools between the two RATs. 
Between these two alternatives, we prefer Alt 2. If the ITS band is semi-statically partitioned between LTE V2X and NR V2X, the bandwidth allocated to NR V2X is further reduced and may not provide good services for NR V2X UEs.
Proposal 4: NR Rel-18 sidelink enhancement includes co-channel coexistence of LTE V2X and NR V2X. 

3 Conclusion

Based on the discussion above, we have the following proposals.
Proposal 1: NR Rel-18 sidelink enhancement includes sidelink coverage enhancement (e.g., PSFCH enhancement, sidelink slot aggregation).

Proposal 2: NR Rel-18 sidelink enhancement includes sidelink operations in unlicensed band (e.g., channel access, modified physical layer structure, physical layer procedures and resource allocation schemes).

Proposal 3: NR Rel-18 sidelink enhancement includes sidelink multi-carrier operations, with Rel-15 LTE sidelink carrier aggregation as a baseline and with enhancement of at least HARQ management. 
Proposal 4: NR Rel-18 sidelink enhancement includes co-channel coexistence of LTE V2X and NR V2X. 
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