Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #96
R2-168137
Reno, USA, 14th – 18th November 2016
Agenda Item:
8.13.2
Source:
ZTE 
Title:
Discussion on SPS related issues
Document for:
Discussion
1 Introduction

During RAN2-95bis meeting, some agreements have been reached as below:
	Agreements 

· RAN2 assumption is that up to 8 SPS configurations per UE are sufficient.  The exact number depends on RAN1’s agreements. 
· All configured SPSs can be active at the same time.  
· FFS if LCP changes are needed for Uu and PC5 

· Working assumption: Some form of association between the SPS configuration and something (PPPP or LCID) is needed for reporting and configurations purposes.  For Uu LCID is used.  For PC5 FFS if LCID and/or PPPP and how this information is used and needed for. 


During the email discussion of [95#32][LTE/V2V] – SPS, most of SPS related issues have been discussed, but there is yet no consensus on many issues. In this paper, based on the agreements above, we summarize the viewpoint of issues that have no consensus and give our proposals.
2 Discussion
2.1 Whether PPPP or LCID is needed for reporting and configurations purposes
2.1.1 Whether the UE assistance information carries LCID or PPPP?
In multiple SPS cases, each SPS is configured/activated to match the traffic characteristics (e.g. periodicity, size, etc.) and to meet the performance requirements (e.g. latency) of some specific logical channel(s). The UE assistance information is used to help the eNB to properly (re)activate/configure an SPS grant. To be specific, the UE assistance information may be reported when periodicity or offset is changed for some V2X sidelink logical channels with SPS grant or when some periodicity is detected for some V2X sidelink logical channels without SPS grant. 

For the former, the SPS index is included in the UE assistance information, the eNB knows which SPS configuration this UE assistance information intends to assist, then the eNB knows which logical channel the UE assistant information message is associated to. So LCID and PPPP are not needed only SPS index is needed. 
For the latter, since a new SPS configuration is required at the UE for a periodical traffic service, SPS index is absent, the indication of PPPP and LCID may be particularly useful. With the information of PPPP, the eNB can know which traffic service has the higher priority if multiple SPS requests occur in the same TTI. Since multiple sidelink logical channels with different traffic characteristics (e.g. periodicity, size, etc.) may be associated with the same PPPP, LCID is more proper to identify different traffic service. In a word, both PPPP and LCID are needed in the UE assistance information if a new SPS configuration is required. 
Proposal 1: PPPP and LCID shall be included in the UE assistance information if a new SPS configuration is required. 
2.1.2 Whether the SPS association shall be associated to LCIDs or PPPPs
Based on the analysis of most companies, SPS association with LCIDs or PPPPs has its own advantages respectively.  As the analysis in issue1, we suggest including both the PPPP and LCID inthe UE assistance information if a new SPS configuration is required at the UE for a logical channel. Then the eNB knows both the LCID and PPPP for the logical channel that requires the SPS configuration. Since multiple sidelink logical channels may be associated with the same PPPP, the eNB can only indicate LCID in each SPS configuration based on the UE assistance information.
Proposal 2: Each SPS configuration shall be associated to LCID.

2.2 Necessity for LCP changes for Uu and PC5

According to the working assumption, it is likely that SPS configuration is associated to a logical channel, which means that the data packet of the associated logical channel have the highest priority to be scheduled in the SPS grant. The existing LCP procedure does not designate an uplink grant to transmit the data of any specific logical channel.  The MAC entity shall allocate resources to the logical channels in a decreasing priority order. If the SPS grant related logical channel does not have the highest priority, it may have no chance to use this SPS resource. So enhancement of the LCP procedure is needed in case that each SPS activated is associated with a specific logical channel. 
For Uu, an enhancement for LCP may work as follows: If an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the MAC entity shall allocate resources to the logical channel associated with this SPS until the data of the specific logical channel is depleted or the SPS grant is used up, whichever comes first. If the SPS grant is not fully occupied, then the MAC entity may allocate resources to the other logical channels.
For PC5, the LCP procedure may work as follows: If a sidelink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the associated logical channel has the highest priority. If the SPS grant is not fully occupied, then the MAC entity may allocate resources to the other logical channels.
Based on the analysis above, the major impact for LCP changes is related to the UE MAC entity when it allocate SPS resources to the associated logical channel. It is not complicated and esay to be realized by the UE.

Proposal 3: LCP changes are needed for Uu and PC5.
For Uu, an enhancement for LCP may work as follows: If an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the MAC entity shall allocate resources to the logical channel associated with this SPS until the data of the specific logical channel is depleted or the SPS grant is used up, whichever comes first. If the SPS grant is not fully occupied, then the MAC entity shall allocate resources to the other logical channels.

For PC5, the LCP procedure may work as follows: If an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the associated logical channel has the highest priority. If the SPS grant is not fully occupied, then the MAC entity may allocate resources to the other logical channels.
2.3 Linkage between a reservation process and one or more logical channel
As we discussed before, it is assumed that SPS configuration maybe associated to a logical channel. However, it is not clear if a reservation process should also be associated to logical channel. As we can see, reservation process may be activated only when certain periodicity is detected for the data packets in the V2X sidelink logical channels. And the resource reservation should match the traffic characteristics (e.g. packet arrival periodicity, packet size, etc.) within specific logical channel(s). Therefore, it is natural to associate the reservation process with specific logical channel and prioritizes the transmission of corresponding data packets. 
Proposal 4: The reservation process should be associated with specific logical channel and prioritizes the transmission of corresponding data.

2.4 Other issues
Issue1: which release mechanism should be used for sidelink SPS release?
a.
After a configurable number of consecutive sidelink SPS occasions not used by the UE, the UE notifies the network and then considers the specific sidelink SPS released.

b.
The eNB configures a valid duration for an SPS activated. When time elapsed exceeds the valid duration since the activation for this specific SPS, the UE and eNB implicitly release the related SPS.

c.    It is up to UE implementation to determine when a sidelink traffic is terminated and report this information to the eNB.
For optional a, it gives the possibility to the network to control for how many times a configured sidelink grant can remain unused. A new IE should be defined for this purpose and the benefits seem very limited.

For optional b, it might be hard for the eNB to determine the proper duration of an SPS configuration. It might happen that the SPS is released when the UE is still engaged in V2V traffic or the SPS resources are kept too long but the UE has no V2V traffic to transmit.

In our opinion, Optional a and b have no obvious advantage. Optional c has no impact on the spec and seems better.
Proposal 5:  Release mechanisms configured by the eNB may be unnecessary.
Issue2: Should a sidelink SR-mask mechanism be introduced?
Unlike VoIP the periodicity of V2X traffic may be unstable. If the UE speed changes, the data arrival periodicity of a logical channel maybe change and dynamic scheduling is needed. If the SR-mask is configured to this logical channel, The UE cannot trigger the SR and request dynamic scheduling which may lead to packet losses that are intolerable.

From safety point of view it is not correct approach to restrict SR transmit, as there is possibility that traffic pattern has changed compared to SPS configuration. So by the time new configurations are provided UE should be allowed to use dynamic resource request. So we think that a sidelink SR-mask mechanism shall not be introduced.
Proposal 6: A sidelink SR-mask mechanism shall not be introduced.
Issue3: whether the UE Assistance Information for V2V should be sent over MAC or RRC?
As many companies said, for SPS (re)activate/release, it happens in PDCCH and should be sent as soon as possible, so the UE assistance information that request SPS (re)activate/release should be sent over MAC CE. But for a new SPS configuration, it happens in RRC message, so the UE assistance information that request for a new SPS configuration should be sent over RRC message. But it seems complicated to design both MAC CE and RRC message for the UE assistance information. Considering the merit of lower latency, we think MAC CE is better. 
Proposal 7: The UE assistance information should be sent over MAC CE. 
3 Conclusion
In this paper, we have summarized the viewpoint of issues that have no consensus in the email discussion and give our proposals.
Proposal 1: PPPP and LCID shall be included in the UE assistance information if a new SPS configuration is required. 
Proposal 2: Each SPS configuration shall be associated to LCID.

Proposal 3: LCP changes are needed for Uu and PC5.
For Uu, an enhancement for LCP may work as follows: If an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the MAC entity shall allocate resources to the logical channel associated with this SPS until the data of the specific logical channel is depleted or the SPS grant is used up, whichever comes first. If the SPS grant is not fully occupied, then the MAC entity shall allocate resources to the other logical channels.

For PC5, the LCP procedure may work as follows: If an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the associated logical channel has the highest priority. If the SPS grant is not fully occupied, then the MAC entity may allocate resources to the other logical channels.
Proposal 4: The reservation process should be associated with specific logical channel and prioritizes the transmission of corresponding data.

Proposal 5:  Release mechanisms configured by the eNB may be unnecessary.
Proposal 6: A sidelink SR-mask mechanism shall not be introduced.
Proposal 7: The UE assistance information should be sent over MAC CE. 
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