3GPP TSG RAN WG1 Meeting #96bis


     R1-1905155
Xi’an, China, April 8th – 12th, 2019.
Agenda Item:
7.2.4.2.2
Source: 
KT Corp.
Title:
Consideration on Mode 2 resource allocation for NR sidelink
Document for:
Discussion and Decision
1 Introduction
In NR sidelink, some methods for the new transmission modes are discussed. Especially, Mode-2d using scheduling performed by a UE is considered as a new type of transmission mode to supply the new service scenarios of NR V2 like vehicle platooning or individual sensing network. The most recent agreements for Mode-2d transmission at RAN1 #96[1] is as follows:

In this contribution, some considerations and views about the transmission on Mode-2d are presented. Especially, we concentrate about the method of the configuration and utilization of the scheduling region that is the time-frequency region that the scheduling UE can schedule.
2 Configuration of the scheduling region
From the above agreement, candidates for the configuration method on indication of the scheduling region to the scheduling UE for its group can be as follows:

· Option 1-1. Indication by single (pre-configured) common resource pool.
· Option 1-2. Indication by single temporary resource pool. 
· Option 2-1. Indication by multiple common resource pools.

· Option 2-2. Indication by multiple resource pools including common and/or temporary resource pools.

· Option 3-1. Indication by a partial set of sub-channels of single common resource pool.
· Option 3-2. Indication by partial sets of sub-channels of multiple common resource pools.
We define a temporary resource pool as a resource pool configured at the configuration of the scheduling region. It is individually used and discarded when the scheduling region is reconfigured.
While the indication by common resource pool(s) requires (sequence of) ID(s) of pre-configured common resource pool(s), there seems to be more efficient way to indicate of the subset of whole sub-channels in a resource pool. Comparisons among each candidates are described in Table 2-1, considering efficient indication of partial sub-channel set, i.e., consecutive form configured by starting and ending indices of, like lattice TFRP structures.
	
	Configuration complexity
	Allocation flexibility
	# of allocable UE groups

	1-1
	Very Low
	Very Low
	Low

	1-2
	High
	High
	High

	2-1
	Low
	Low
	Very Low

	2-2
	Very High
	High
	High

	3-1
	Low
	High
	Very High

	3-2
	High
	Very High
	Very High


Table 2-1. Comparison of candidates for configuration of scheduling region for Mode-2d
Observation 1. Candidate 1-1 and 2-1 are not suitable for the configuration of scheduling region for Mode-2d. 

Observation 2. Candidate 1-2, 3-1 or 3-2 are preferred for the configuration of scheduling region for Mode-2d.
On the other hand, the same issue can be applied to the indication for the configured grant, i.e., Mode 2c. Although the comparison metrics and values can be different, we propose the following for the configuration method.
Proposal 1. Use the same method for the configured grant, i.e., Mode-2c, with the configuration of scheduling region for Mode-2d.
3 Utilization of scheduling region
To operate UE-based scheduling, some additional features may be required. They are:

(1) Scheduling request by member UEs
To perform proper scheduling, at least SR or BSR from the transmitting UE to the scheduling UE needs to be performed. BSR only by some SPS-like operation of each member UE may be an efficient way, while SR needs some specific configuration allocating periodic PSCCH. However, to ensure sufficiently low latency like URLLC feature, SR channel may be required also.
(2) SCI for PSSCH scheduling by the scheduling UE
Conventional SCI acts a role like PDSCH-scheduling DCI. To response SR/BSR, the scheduling UE need to deliver the allocated resource information to the transmitting UE, like PUSCH-scheduling DCI. This SCI can be transmitted through PSCCH or PSSCH, with different format with ordinary SCI messages. The transmitting UE can make its SCI and TB through allocated resources. Another ways for this procedure is that the scheduling UE to make SCI instead of the transmitting UE, with groupcast to both transmitter UE and receiver UEs. In this case, some separated and unsynchronized PSCCH-PSSCH structure may be required to support this.
Observation 3. Procedures for scheduling request by member UEs and SCI transmission for PSSCH scheduling by the scheduling UE need to be discussed for Mode-2d.
In general, the QoS requirement of the group UEs may affect the configuration, like SR period. The gNB may determine the resource region for SR and SCI-for-PSSCH in the scheduling region, or the scheduling UE can do. To serve proper QoS management and corresponding charging policy, gNB may give better configuration.
Proposal 2. Configurations for intra-group communications on the scheduling region can be managed by the gNB.

4 Summary
Following is the summary of our proposals.
Observation 1. Candidate 1-1 and 2-1 are not suitable for the configuration of scheduling region for Mode-2d. 

Observation 2. Candidate 1-2 or 3-1 are preferred for the configuration of scheduling region for Mode-2d.
Observation 3. Procedures for scheduling request by member UEs and SCI transmission for PSSCH scheduling by the scheduling UE need to be discussed for Mode-2d.

Proposal 1. Use the same method for the configured grant, i.e., Mode-2c, with the configuration of scheduling region for Mode-2d.
Proposal 2. Configurations for intra-group communications on the scheduling region can be managed by the gNB.
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Agreements:


In the context of Mode-2(d), NR V2X supports the following functionality:


A UE informs gNB about group members and gNB provides individual resource pool configuration and/or individual resource configuration through the same UE to each group member UE within the same group. It does not require connection between member UE and gNB


The UE cannot modify the configuration provided by gNB


Higher layer signaling is to be used to provide the configuration. No physical layer signaling is used


FFS if one or both options are supported (i.e. resource pool configuration(s) or resource configuration)


FFS which functionality defined as a part of Mode-2 is applicable for this feature


This functionality is up to UE capability(ies)








