3GPP TSG-RAN WG2 #99
R2-1708732
Berlin, Germany, August 21th-25th, 2017
Agenda Item:
10.3.1.8
Source:
InterDigital
Title:
SPS and grant free operation
Document for:
Discussion, Decision

1 Introduction

SPS and grant-free operation were discussed during the last several RAN2 meetings. The following agreements were made:

	RAN2#97 Agreements

Agreements

1
NR supports an SPS scheme similar to LTE 

2
NR supports skipping UL grant scheme similar to LTE

	RAN2#97bis Agreements

-
Like in legacy LTE, at least SPS period is configured by RRC.  FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion. 

-
UL skipping for dynamic grant should be configurable.  FFS if UL skipping for SPS is configurable

-
Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used.  This behaviour depends on outcome of DRX design.

	RAN2#98 Agreements

Agreements 

1.
In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.

2.
LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.

3.
FFS is multiple SPS is supported for duplication or to support different numerologies

4.
Implicit release of UL SPS resources is not supported

	RAN2#NR_AH2 Agreements

=>
Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1. 

=>
RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.  

=>
A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.  

-
Multiple SPS for the same cell will not be supported.  

-
SPS on PSCell will be supported

FFS if SPS on SCell will be supported


In parallel, agreements were made in the last several RAN1 meetings regarding SPS and UL transmission without UL grant. An LS listing such agreements was sent to RAN2 [1]. The LS informs RAN2 that so far two different types of UL transmission without grant have been agreed to be specified. Type 1 provides the resource using RRC signalling while Type 2 provides and releases the resource using L1 activation/deactivation. Thus, Type 2 can support a mode of operation similar to UL SPS in LTE while Type 1 can support operation with no L1 signaling which may be more appropriate for certain use cases beyond those targeted by UL SPS.
This contribution addresses the following issues:
· UE confirmation of resource activation or release for downlink, uplink Type 1 and Type 2
· Possibility of modifying RRC-configured resource using L1 signaling (i.e. Type 3)

2 Acknowledgment of resource activation or release
In the following, activation and release for the different mechanisms is analysed.

In the case of DL activation, similar to LTE no explicit acknowledgment of the L1 activation command is required. The network can determine if the UE missed the command from the absence of PUCCH transmission on the resource configured for HARQ-ACK reporting in the activation command.

In the case of DL release, similar to LTE an explicit acknowledgment of the L1 release command is beneficial to prevent spurious PUCCH transmissions on the resource configured for HARQ-ACK reporting. As in LTE, the most straightforward approach may be to transmit the acknowledgment by L1, i.e. over PUCCH. The detailed mechanism for the allocation of PUCCH resource can be decided by RAN1.
Proposal 1: As in LTE, UE acknowledges release of DL resources using L1 signaling.

In the case of UL Type 1 allocation or release, the resource is provided by RRC therefore there is no need for any additional mechanism for acknowledgment.

In the case of UL Type 2, UL SPS equivalent scheme, UL skipping is mandated such that padding is not transmitted if the UE has no data to transmit. This means that the network cannot readily determine if the activation (or release) was missed just based on presence (or absence) of a transmission. It is beneficial that the network can detect a missed activation to prevent additional latency when the UE subsequently has data to transmit. It is also beneficial that the network can detect a missed deactivation to prevent spurious UL transmissions by the UE that may occur a long time after the deactivation. To achieve this, the UE should acknowledge the reception of an activation/deactivation UL SPS command. A L1 acknowledgment would introduce additional complexity to RAN1. In LTE it was not possible to provide an UL assignment for PUCCH with the SPS activation order and a similar problem may be encountered for NR.  The DCI would have to be overdesigned to be able to include UL resources for PUSCH and UL resources for PUCCH only for this special case. Therefore, to minimize unnecessary RAN1 work, the acknowledgement can be in a form of a MAC CE, similar to LTE. 
Proposal 2: UE acknowledges L1 activation and release of UL resources (in case of Type 2) using a MAC control element.

In RAN2#98 it was agreed to not support implicit release of UL SPS resources. The decision was a result of mandating UL skipping for NR. Implicit release was removed in case of UL skipping for LTE because it would potentially result in timing uncertainty for the release. However, if MAC CE is introduced as an acknowledgment mechanism this problem does not occur, as the UE can notify the network with a MAC CE that the resources will be released. Given the overhead reduction benefit of implicit release, it is proposed to consider revisiting this agreement:
Proposal 3: Consider support of implicit release of UL resources for Type 2 and notification of release via a MAC CE
3 Modification of RRC-configured resource

RAN1 discussed the possible introduction of “Type 3” for UL data transmission without grant, in which resources can be initially provided by RRC as in Type 1 but subsequently modified by L1 signaling as in Type 2. As described in our companion contribution, such scheme could enhance scheduler flexibility for collision handling without resulting in excessive battery consumption with a properly configured DRX. From a MAC perspective, the additional specification complexity of introducing Type 3 would also be minimal. Therefore, we proposed to support it.
Proposal 4: Support UL data transmission without grant Type 3.
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