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1
Introduction
In RAN2 #91 meeting, issues on ProSe Per Packet Priority (PPP) have been progressed but there still exist remained issues. In this contribution, we consider the ProSe PPP including other working group’s agreements and discuss the remaining issues in the way of intra-UE and inter-UE priority transmission.
2
Discussion
2.1 Per Packet Priority in UE-to-Network Relay
In RAN2 #91, it was agreed that ProSe PPP information is provided in PDCP of the sidelink for the UE-to-Network Relay.
From RAN2 point of view a static mapping between LCID and PPP is not a feasible solution.  The need to provide PPP information from the transmitter to the receiver is only for the relay case (if there is one at all).   From a RAN2 point of view, the preferred solution is to provide PPP information is by including the information in the PDCP of the sidelink.

The UE-to-Network relay when it receives a packet from PC5 needs to map between the ProSe PPP information and the uplink EPS bearers. The PPP information needs to be provided through the PC5 interface and RAN2 agreed to have the information in the PDCP on the PC5. Consequently PDCP header format needs to be extended in Rel-13 due to PPP information. Meanwhile, the handling of ProSe Per Packet Priority in the UE-to-Network Relay is specified in SA2 TR as follows [1]. 
The ProSe UE-Network Relay uses the uplink TFTs to select the uplink EPS bearers for relayed uplink packets independently from the ProSe Per Pocket Priority applied over PC5.

The ProSe UE-Network Relay maps the EPS bearer’s QCI into a ProSe Per Packet Priority value to be applied for the downlink relayed unicast packets over PC5. The mapping rules are configured in the ProSe UE-Network Relay UE.
Observation 1.The QCI of uplink EPS bearer for relayed traffic is selected independently from the ProSe Per Packet Priority. The mapping rules between the QCI of downlink EPS bearer and a ProSe Per Packet Priority are provisioned in the UE-to-Network Relay.

The UE-to-Network relay selects the QCI of uplink EPS bearer for relayed traffic independently from the ProSe Per Packet Priority, not requiring the ProSe PPP information from the remote UE. 
Proposal 1. According to SA2 agreement, the ProSe PPP information between the UE-to-Network Relay and the remote UE is not provided in the AS layer.
2.2 Intra-UE transmission
RAN2 agreed the mapping between PPP information and LCID is not static. Then, it should be considered for both intra-UE and inter-UE transmission in order to provide priority based transmission on PC5 interface
It was agreed to perform priority based transmission in a UE for mode 1 in RAN2 #91. 

When the UE receives a SL grant, the UE selects the ProSe group having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and the serves all sidelink logical channels belonging the selected ProSe destination group in a decreasing priority order.  

The same rules should be applied for a UE in case of autonomous resource selection. In other words, for mode 2, the UE selects a ProSe group having the highest priority of sidelink data during a SC period.
Proposal 2. For mode 2, the UE selects the ProSe group having the highest priority of sidelink data during a SC period.

Priority of PC-5 Signalling 

PPP information is provided by the upper layer in case of the data traffic. For PC-5 signalling, the priority of it could map to the highest one if the same priority with traffic. We think PC-5 signalling is prioritized over PC-5 traffic like Legacy LTE system. The priority of PC-5 signalling is defined differently than the ProSe PPP. It could be realized by assigning a specific LCID value for PC-5 signalling.

Proposal 3. PC5 signalling is prioritized over PC5 traffic. A specific LCID value is assigned for PC-5 signalling.
2.3 Inter-UE transmission for Mode 2
Mode-2 priority handling was discussed in RAN1 #82 meeting, and as a result RAN1 has agreed that there is no RAN1 specification impact for support of PPP. RAN1’s understanding is that PPP can for example be supported as follows, and that this is within RAN2’s scope to specify [2]:

Mode-2 MCPTT priorities can be supported by a (re)configurable mapping of ProSe PPP levels to different mode-2 resource pools (for PSCCH and PSSCH), or possibly to different sets of T-RPTs for data and possibly PSCCH resource index for control signalling. 

In order to make it possible to configure 1-to-1 mapping between ProSe PPP levels and pools as one of the supported configurations, the maximum number of mode-2 PSCCH and PSSCH pools should be extended to 8

· both in-coverage and out-of-coverage 

In order to handle mode-2 MCPTT priorities, mapping of ProSe PPP levels to different resource pools is generally accepted. In line with this acceptance, the number of configured PSCCH and PSSCH resource pools should be equal to the number of PPP levels. From the Rel-12 D2D UE perspective, at any given time instant, up to 4 mode-2 sidelink control and data resource pools can be available. So, Rel-12 D2D UE cannot transmit or receive 4 of the 8 PPP levels when 8 mode-2 resource pools are configured. Also, we should consider it’s not easy to configure 8 mode-2 sidelink control and data resource pools if the system BW or SL BW is not large enough. However mapping between one PPP level and one mode-2 resource pool is a good way to support priority control.
Another way to mapping PPP levels to different resource is mapping PPP levels to different sets of T-RPTs for data and PSCCH resource index for control signaling. Simply speaking, this is a resource division within a mode-2 resource pool. Therefore, 8 PPP levels can be supported while keeping the maximum number of mode-2 resource pools 4. Within the same mode-2 resource pool, different set of time resource pattern indices (ITRP) and different set of PSCCH resource indices (nPSCCH) can be mapped to a specific PPP level.

Proposal 4. Based on RAN1 agreements, RAN2 is requested to agree extension of the number of mode-2 resource pools to priority levels or mapping PPP levels to different sets of T-RPTs for data and sidelink control resource index for control signaling.
Static mapping between PPP level and resource pool could be responsible for low resource utilization or for congestion on the specific resource pool. We prefer that the mapping between PPP level and resource pool is the same mapping rules with the discovery pool as baseline.
Proposal 5. The mapping between PPP level and resource pool is the same mapping rules with the discovery pool as baseline if the priority based resource pool is adopted.
2.4 Inter-UE transmission priority for Mode 1
RAN2 agreed that a static mapping between LCID and PPP is not a feasible solution and one sidelink logical channel is mapped to one of four LCGIDs in the last meeting. However, the mapping between LCGID and PPP is one of open issues. 
Define LCG per ProSe destination and within one ProSe destination, each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel.  FFS how the mapping between LCGID and priority is determined. 

We think that the mapping between LCGID and PPP could be decided by eNB or UE. If the UE decides the mapping information, the mapping between PPP, LCID and LCGID should report to the eNB. Then the eNB could grant resource based on the priority among the different UEs. Alternatively, the eNB could broadcast or configure by dedicated signalling the mapping between LCGID and PPP which is provisioned by the network. The UE does not need to report the mapping between LCGID and LCID. In addition, it could simply provide ProSe priority because the same rules between different UEs are applied. We assume that one-to-one mapping between LCID and PPP  and then the number of LCID is the same with the number of PPP.
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Figure1. Signalling flows when the mapping between LCGID and PPP is decided by UE or eNB.
Proposal 6. The eNB could broadcast or configure by dedicated signalling the mapping between LCGID and PPP. The mapping information is provisioned by the network.
Sidelink BSR format considering PPP
The eNB should be informed of the buffer status of sidelink per priority. The granularity of the sidelink priority is decided by the report level in the BSR format. So, we could propose three options regarding to the sidelink BSR format.
Option1. Reuse the sidelink BSR format in Rel-12. The granularity is determined based on the mapping between LCGID and PPP commonly known between the UE and the eNB. Strictly speaking, the level of priority by the AS layer is 4 while it is up to 8 by the upper layer. If the coarse priority of this is not a big issue, then it is a good way to support priority in AS layer without impact on the MAC specification.

Option2. Redefine the LCGID bit as the LCID Index. The LCID index (2bits) with the top four of priority among the sidelink logical channels having the data is reported instead of LCGID. The eNB should be informed of configured LCIDs in the UE by the ProSeUEInformation message in advance. Prioritization could be supported as ProSe Per Packet Priority without changing the BSR format but the content of it is changed.
Option3. Include buffer size per LCID per destination. It is assumed that both the eNB and the UE know the mapping between LCID and PPP. It could provide precise ProSe priority, increasing the size of the sidelink BSR. 

Proposal 7. For ProSe PPP, the sidelink BSR format in Rel-12 is reused. The eNB serves a UE having the LCGID with the highest PPP level among UEs requesting the slidelink resource in a decreasing order.
3
Conclusion
In this contribution, we consider the ProSe PPP including other working group’s agreements and discuss the remaining issues in the way of intra-UE and inter-UE priority transmission.

We propose as follows:
Observation 1.The QCI of uplink EPS bearer for relayed traffic is selected independently from the ProSe Per Packet Priority. The mapping rules between the QCI of downlink EPS bearer and a ProSe Per Packet Priority are provisioned in the UE-to-Network Relay.
Proposal 1. According to SA2 agreement, the ProSe PPP information between the UE-to-Network Relay and the remote UE is not provided in the AS layer.
Proposal 2. For mode 2, the UE selects the ProSe group having the highest priority of sidelink data during a SC period.

Proposal 3. PC5 signalling is prioritized over PC5 traffic. A specific LCID value is assigned for PC-5 signalling.
Proposal 4. Based on RAN1 agreements, RAN2 is requested to agree extension of the number of mode-2 resource pools to priority levels or mapping PPP levels to different sets of T-RPTs for data and sidelink control resource index for control signaling.
Proposal 5. The mapping between PPP level and resource pool is the same mapping rules with the discovery pool as baseline if the priority based resource pool is adopted.
Proposal 6. The eNB could broadcast or configure by dedicated signalling the mapping between LCGID and PPP. The mapping information is provisioned by the network.
Proposal 7. For ProSe PPP, the sidelink BSR format in Rel-12 is reused. The eNB serves a UE having the LCGID with the highest PPP level among UEs requesting the slidelink resource in a decreasing order.
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