Page 1

3GPP TSG-RAN WG1 #86                                                          
                     R1-166265
22 – 26 August, 2016

Gothenburg, Sweden
Agenda item:
7.2.3.1
Source: 
Qualcomm Incorporated

Title: 
Uplink SPS enhancements for V2X
Document for:        Discussion/Decision
1
Introduction
In this contribution, we discuss feedback for Uu SPS and details of required changes in DCI 0 considering dynamic and SPS configuration. The contribution is structured as follows.

· Section 2 discusses the details of SPS and change in DCI 0 for different cases.

· Section 3 concludes the contribution.

2
Discussion

2.1 Details of SPS for V2X
In RAN2#94, RAN2 made following agreements for SPS mechanism:

	Agreements related to V2V WI from discussions/agreements in 8.11.1 

· Multiple SPS configuration with different configuration parameters can be configured by eNB.   Which SPS configuration is being activated/deactivated can be signalled.  Details of control signalling are left to RAN1.  It is FFS whether we allow multiple configurations to be active at the same time.  Two options are possible:

· One active SPS at a time (as per LTE) 

· Multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).

· UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance are FFS  

For V2V WI (PC5) and V2X (Uu) conclusion:

· From a RAN2 point of view, for UL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.


As per RAN2 agreements UE can provided assistance information to eNB. Based on assistance information eNB can configure multiple SPS configuration. The assistance information consists of at least periodicity and/or timing. Since different safety messages can have different priorities, so it is beneficial for eNB to be aware of the priority as part of assistance information for a given SPS pattern to decide SPS configuration. UE can estimate rough size of the message to be transmitted so the maximum size of the message can also be part of assistance information to help eNB schedule resources.

Proposal 1: On top of RAN2#94 agreements maximum size of message and priority of the message should also be provided as part of UE assistance information.

RAN2 left control signalling for activation/deactivation of SPS to RAN1. First of all since multiple SPS configurations can be configured for a UE and it is also possible that at a given time multiple traffic patterns are generated by UE (e.g. CAM and DENM message at the same time depending upon situation). Therefore, it is beneficial to allow activation of multiple SPS configuration at a time. In Legacy LTE, there can only be one SPS process active at a time. The limitation on legacy LTE was more from requirement point of view i.e. only voice needs SPS. However, for V2X we can have different traffic pattern running at the same time, so support of multiple active SPS process at a time is essential. To distinguish SPS process we have two options:

Option 1: Multiple V2X SPS RNTI (one RNTI for one SPS configuration)

Option 2: One V2X SPS RNTI, but index in DCI to indicate which SPS configuration is activated or deactivated.

In our view Option 2 is cleaner approach compared to option 1.
Proposal 2: Allow multiple active SPS process at same time.

Proposal 3: Single V2X SPS RNTI is configured for multiple SPS configuration. DCI 0 carries index to SPS configuration to indicate if a particular SPS configuration is activated or deactivated.
In Legacy DCI 0 there is no space to provide SPS index (2 bits for 4 SPS processes). It is therefore required to re-interpret some bits to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI. In case of legacy LTE “TPC for PUSCH” field in DCI 0 is set to ‘00’ for validation of SPS activation or release when DCI 0 is scrambled with SPS RNTI. However, we can use this field to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI. 

We follow legacy SPS procedure for SPS activation or release by setting “Cyclic shift DMRS”, “MCS and RV” and “Resource block assignment” to particular values (i.e. all 0 or 1 depending on scenario). Only “TPC for PUSCH” field is re-interpreted for SPS index when DCI 0 is scrambled with V2X SPS RNTI.
Proposal 4: “TPC for PUSCH” field in DCI 0 is used to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI.

In addition to provide configuration information it may be valuable to provide activation/deactivation information [2]. Considering the dynamic nature of activation/deactivation it is beneficial that UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0). The offset can reduce unnecessary latency for a transmission.
Proposal 5: UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0).
In RAN1#84Bis, RAN1 made following working assumption:

	· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol
· FFS whether eNB acknowledgment of the UE indication is needed


The intention was that once an SPS configuration is activated UE should dynamically indicate to eNB that UE is not going to use one particular SPS resource in the upcoming period, while it may use next SPS resource. In RAN2 #93Bis, it was discussed that such mechanism will lead to huge SR resources without much gain as eNB can allocate that particular resource to some other UE dynamically only if UE informs to the eNB that it is not going to use the SPS resource in this period several ms in advance. Based on these arguments RAN2 also made following agreements:
	For V2V WI (PC5) and V2X (Uu) conclusion:

From a RAN2 point of view, for UL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.


Proposal 6: As agreed in RAN2 that it is not desirable that UE indicates to the eNB that it does not intend to transmit data before a transmission associated to an SPS.
3
Conclusion 

In this contribution, we discussed details of mode 1 SPS and contents of new DCI (i.e. DCI-X) for V2V. Based on discussion we propose:
Proposal 1: On top of RAN2#94 agreements maximum size of message and priority of the message should also be provided as part of UE assistance information.

Proposal 2: Allow multiple active SPS process at same time.

Proposal 3: Single V2X SPS RNTI is configured for multiple SPS configuration. DCI 0 carries index to SPS configuration to indicate if a particular SPS configuration is activated or deactivated.
Proposal 4: “TPC for PUSCH” field in DCI 0 is used to indicate SPS index when DCI 0 is scrambled with V2X SPS RNTI.

Proposal 5: UE uses MAC CE to indicate activation/de-activation of certain SPS configuration along with desirable offset of the message transmission (e.g. from SFN=0).
Proposal 6: As agreed in RAN2 that it is not desirable that UE indicates to the eNB that it does not intend to transmit data before a transmission associated to an SPS.
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