3GPP TSG-RAN WG2 #108
R2-1915978
Reno, USA, 18 – 22 November, 2019                  
(Revision of R2-1913700)
Agenda Item:
6.4.8
Source: 
Huawei, HiSilicon
Title: 
Discussion about mode coexistence for NR sidelink
Document for:
Discussion and decision

1 Introduction
At RANP#83 meeting, a WI on NR V2X was approved [2], and one of the objectives is as following:

	· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome

· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE

· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.

· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 


In this contribution, we from a RAN2 perspective discuss some issues about mode coexistence for NR sidelink which are independent of how specifically mode-1 and mode-2 are finally designed by RAN1 respectively. 
2 Discussion

Although in the approved NR V2X WID [2] the support for simultaneous configuration of mode-1 and mode-2 for a UE is decided as “to be discussed after the design of mode 1 only and mode 2 only”, some aspects are clearly not dependent on how each of the mode specifically looks like, and thus can be discussed right away by RAN2 without awaiting how each mode is finally designed by RAN1. We in the rest of the paper discuss these aspects.
When a UE is configured to perform both mode-1 and mode-2 at the same time, the first issue that might need to be considered is the granularity in which each resource allocation mode is configured. Basically, there can be the following three options:
Option-1: UE level. The UE as a whole is configured with both mode-1 and mode-2. 

Option-2: SLRB/SL LCH level. Resource allocation modes are configured in a per SLRB/SL LCH manner. An SLRB/SL LCH may be configured with a mode(s) as per the associated QoS requirements, so that data in different SLRB/SL LCH within the same UE could be served with different modes.

Option-3: Packet level. Each packet is indicated with a mode so that both modes are configured to the UE to serve different packets’ transmissions.

According to RAN2#105 agreements [1], it was concluded that the configuration of both mode-1 and mode-2 to a UE is at least motivated by serving services with different QoS requirments with different resource allocation modes, which was the intention agreed by a clear majority of companies as seen in [3]. 

	1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission [1]

	Proposal 1-18: UE is configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission due to multiple QoS requirements or different RATs. FFS for other cases. [3]


Specifically, the reason for such a conclusion is that the sidelink grants obtained from different modes can provide different performance assurance for, e.g. reliability and latency. For mode-1, the sidelink grants are scheduled by the gNB, which can provide better performance. On the contrary, for mode-2, the sidelink grants are autonomously selected by V2X UE with potential resource collisions, leading to a potentially worse transmission performance than mode-1 with however the saving of signalling overhead for scheduling. Hence, it is reasonable to differentiate service data with different QoS requirements to use separated modes.

To achieve such a motivation of using different modes to transmit services with different QoS demands, since services are actually reflected in the AS by the SLRBs/SL LCHs they are respectively mapped to, it is straightforward that Option-2 is a proper choice to achieve the motivation of serving different QoS-required services with different modes. 

Proposal 1: Resource allocation modes can be configured at an SLRB/SL LCH level. 
When the UE is configured with both mode-1 and mode-2 after entering RRC_CONNECTED, there should be a way to well coordinate the usage of the sidelink grants assigned by the gNB and those selected by the UE itself, in order to maximize the utilization of available sidelink resources. It is definitely undesirable that a UE, after it is configured with mode-1 and mode-2, requests resources to the gNB via SL BSR, but then hurriedly selects some mode-2 resources by itself to transmit some data without awaiting the scheduling from the gNB, since this would lead to a consequence that the SL resources assigned by the gNB afterward, as per the data volume reported earlier by the UE, becomes excessive for the remaining data and are thus wasted. This undesirable resource wastage can be simply avoided, if the UE only reports the data volume for the services/SL LCHs that are allowed to be served by mode-1 transmission as per gNB configuration. Also, the UE transmits the data of a service/SL LCH with the SL resources obtained via the resource allocation mode(s) which are allowed for that service/SL LCH.

Proposal 2: A UE reports the buffer size of the SL LCHs that are allowed for mode-1 transmission as per gNB configuration. 
Another issue related to simultaneous mode-1 and mode-2 configuration is that mode switching on a specific SL LCH which could be controlled by gNB or by UE itself may have some impact on the BSR/SR procedure. For example, when a UE which has triggered several SRs switches from mode-1 only to dual-mode operation, it is possible that some SLRBs/SL LCHs previously associated with mode-1 turn to apply mode-2 while others keep performing mode-1. In such a case, it is improper to cancel all pending SRs directly for the UE as in LTE SL, since there are still some SLRBs/SL LCHs whose modes remain unchanged and SL data in those SLRBs/SL LCHs is still expected to be sent via mode-1. Once those already pending BSR(s)/SR(s) are cancelled, to request scheduled SL resources for existing SL data in SLRBs/SL LCHs without mode change, the UE has to re-trigger SL BSRs/SRs, which may be time-consuming and thus results in the failure to meet the latency requirements of the available data especially for delay-sensitive V2X services. Therefore, we propose RAN2 to discuss whether/which pending SRs triggered before initiating a mode switching should be cancelled, when it comes to SR cancellation conditions.

Similar to SR cancellation, more analyses may be needed on SL BSR trigger conditions, to see whether/what new triggers are needed to inform the gNB of the updated buffer status when mode reconfiguration occurs.

Proposal 3: RAN2 to discuss whether/what new trigger/cancellation conditions should be introduced for NR SL BSR/SR respectively in the case of simultaneous mode-1 and mode-2 support.
In NR UL, if UL configured grant and UL dynamic grant overlap in time and are inconsecutive in frequency, the simultaneous transmission on these two grants will cause high PAPR. For simplicity, if UL configured grant and UL dynamic grant overlap in time, UL dynamic grant overrides UL configured grant in the same serving cell, i.e. only a UL transmission in same time in a serving cell.

In NR SL, when a UE is configured to perform both mode-1 and mode-2, the mode-1 resource and mode-2 resource may overlap in time, due to the fact that network does not know the resources selected/reserved by the UE. In this case, if there is the collision between the mode-1 resource and mode-2 resource in time domain, there will also be the PAPR issue, which makes the simultaneous transmission on both resources unlikely. Similar to NR UL, the same restriction can be applied in NR V2X, i.e. only one SL transmission will be performed at a given time in a carrier. In addition, RAN2 needs to discuss the priority of mode-1 and mode-2, whether/how to avoid overlap between mode-1 resources and mode-2 resources and the potential impact on mode-1 and mode-2 resource selection resulting from such collision.

Proposal 4: Only one SL transmission mode, either mode-1 or mode-2, will be performed at a given time in a carrier. 

Proposal 5: RAN2 to discuss how to deal with the collision of mode-1 transmission and mode-2 transmission when they are overlapped in time domain for the same UE.
3 Conclusion

In this paper, we have discussed several issues about mode coexistence and mode switch for NR sidelink, and the following proposals have been given: 

Proposal 1: Resource allocation modes can be configured at an SLRB/SL LCH level. 
Proposal 2: A UE reports the buffer size of the SL LCHs that are allowed for mode-1 transmission as per gNB configuration. 
Proposal 3: RAN2 to discuss whether/what new trigger/cancellation conditions should be introduced for NR SL BSR/SR respectively in the case of simultaneous mode-1 and mode-2 support.
Proposal 4: Only one SL transmission mode, either mode-1 or mode-2, will be performed at a given time in a carrier. 

Proposal 5: RAN2 to discuss how to deal with the collision of mode-1 transmission and mode-2 transmission when they are overlapped in time domain for the same UE.
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