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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
During discussion of the NR V2X SI, RAN1 have discussed the possibility of supporting some form of UE-assisted resource allocation, in which one UE either assists or performs resource allocation for another UE ([1], section 7.2.4.1.4).  This document makes some preliminary suggestions on this topic from a RAN2 perspective.
[bookmark: OLE_LINK110][bookmark: OLE_LINK109][bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
A UE-assisted resource allocation scheme could take either of two forms, depending on the level of involvement of the gNB.  In either approach, there is a “controlling” UE that is responsible for communicating the resource allocation to the “communicating” UE that ultimately requires the resources.  In partial-coverage cases, the controlling UE would be expected to be in coverage of the gNB while the communicating UE could be outside coverage.
UE-assisted scheduling could be particularly useful for cases where a “cluster head” UE has collective responsibility for the scheduling of multiple UEs.  For instance, this could apply in a platooning scenario, where the platoon leader could control scheduling of sidelink transmissions for the members.  It could also apply when the controlling UE is a UE-type RSU, and it could be considered for general V2V cases with partial coverage, where an in-coverage UE could serve as a controlling UE to broker resources for nearby communicating UEs (with which it might have no other relationship).
Approach 1
In the first approach, the controlling UE obtains a grant of resources by some means (e.g. from the gNB while in coverage, or by an autonomous resource allocation scheme), and subsequently receives, processes, and answers a scheduling request from the communicating UE, as shown in Figure 1.


[bookmark: _Ref525033836]Figure 1: UE-assisted resource allocation, approach 1
This approach is particularly suited to the partial-coverage use case in which the controlling UE is in coverage while the communicating UE may not be.  The controlling UE can reserve a block of resources from the gNB, such as an SPS-like configured grant, and then autonomously allocate those resources to requesting UEs.  This essentially puts some base station functionality in the controlling UE.
In addition, approach 1 can be used for the out-of-coverage use case, provided the controlling UE has some way to obtain its initial grant, e.g. by an autonomous resource reservation scheme (as discussed in RAN1 under Mode 2).  This could be especially applicable if the controlling UE is an RSU which effectively has the job of providing coverage for the area for V2X applications.
Proposal 1: Approach 1, in which the controlling UE issues a grant from its own resource reservation to the communicating UE, can be considered in Rel-16 as a method of UE-assisted resource allocation.
In a variation on this theme, the gNB could only signal a resource pool (rather than an exclusive grant) to the controlling UEs, and each controlling UE could schedule resources within the pool.  This would allow the controlling UEs to prevent collisions between their own communicating UEs, but it does not avoid collisions between grants from two different controlling UEs—for example, if two platoons meet on the road, the platoon leaders may be scheduling their members for communication in the same resource pool, resulting in the potential for collision.  However, this may not be a problem for other deployment cases such as when the controlling UEs are RSUs.
Proposal 2: The “grant” in approach 1 can be considered either as an exclusive grant for a specific controlling UE or as a resource pool shared among multiple controlling UEs.
Approach 2
Alternatively, a second approach would have the controlling UE acting as a relay for scheduling requests and the corresponding grants.  This would allow the gNB to manage resources even for UEs out of coverage, as shown in Figure 2.


[bookmark: _Ref525034386]Figure 2: UE-assisted resource allocation, approach 2
Because this approach depends on the real-time involvement of the gNB, it is only suitable for the partial-coverage case (in principle it could also be used in-coverage, but it is not clear if there would be any benefit).  It essentially asks the controlling UE to act as a relay for the scheduling request and the corresponding grant, and thus it might seem that any consideration of approach 2 should be deferred until the general discussion of relaying.
However, once approach 1 is specified, the needed signalling support for approach 2 is present.  For the communicating UE, the two approaches are not different; the communicating UE issues a scheduling request, receives a grant, and uses it to transmit.  In approach 1, the grant comes from a block of resources already available to the controlling UE; in approach 2, the grant is obtained from the gNB in real time, using regular signalling and procedures, potentially with some enhancement to indicate the correspondence between the relayed request and the grant.  The main difference is in the controlling UE implementation, and there seems no reason for the standard to exclude the implementation of approach 2.
Proposal 3: Approach 2, in which the controlling UE forwards the communicating UE’s scheduling request and the corresponding grant, can be considered in Rel-16 as a method of UE-assisted resource allocation.
Specification impact
The specification impact of approaches 1 and 2 is similar: The signalling for the scheduling request and corresponding grant needs to be defined for the sidelink.  The scheduling mechanisms on the Uu interface will anyway need to be defined for Mode 1 resource allocation, and UE-assisted cases can reuse the same Uu signalling where applicable.
Approach 1 requires that the Uu signalling would have the ability to give some form of “block” grant on the sidelink, such as a configured grant (in which individual instances of the grant could then be “re-granted” to the communicating UE) or a signalled resource pool.  Since these resources are not intended to be used in real time, it may make sense to have them configured by RRC signalling similar to the type 1 configured grant.
Proposal 4: The resources for approach 1 can be assigned to the controlling UE by RRC signalling.
A scheduling request/grant mechanism for the sidelink needs to be designed for both approaches.  We anticipate that this could impact both MAC and PHY layers and would need to be coordinated between RAN1 and RAN2.
Proposal 5: RAN2 should coordinate with RAN1 for the design of a request/grant mechanism on the sidelink to enable UE-assisted resource allocation.
Conclusion
This document promulgated the following proposals:
Proposal 1: Approach 1, in which the controlling UE issues a grant from its own resource reservation to the communicating UE, can be considered in Rel-16 as a method of UE-assisted resource allocation.
Proposal 2: The “grant” in approach 1 can be considered either as an exclusive grant for a specific controlling UE or as a resource pool shared among multiple controlling UEs.
Proposal 3: Approach 2, in which the controlling UE forwards the communicating UE’s scheduling request and the corresponding grant, can be considered in Rel-16 as a method of UE-assisted resource allocation.
Proposal 4: The resources for approach 1 can be assigned to the controlling UE by RRC signalling.
Proposal 5: RAN2 should coordinate with RAN1 for the design of a request/grant mechanism on the sidelink to enable UE-assisted resource allocation.
References
[1] RAN1 Chairman’s Notes, RAN1#94
1

image2.emf
gNB

Controlling UE Communicating UE

2

.

 

S

c

h

e

d

u

l

i

n

g

 

r

e

q

u

e

s

t

1. Scheduling request

4. Resource grant

5

.

 

D

a

t

a

 

t

r

a

n

s

m

i

s

s

i

o

n

3

.

 

R

e

s

o

u

r

c

e

 

g

r

a

n

t


oleObject2.bin

image1.emf
gNB

Controlling UE Communicating UE

1

.

 

B

l

o

c

k

 

g

r

a

n

t

 

(

e

.

g

.

 

S

P

S

)

2. Scheduling request

3. Resource grant

4

.

 

D

a

t

a

 

t

r

a

n

s

m

i

s

s

i

o

n


oleObject1.bin

