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1. Introduction

For LTE Rel-8 RAN2 agreed on a basic support of semi-persistent scheduling (SPS) allowing eNB to set up one pattern for a configured assignment/grant per UE. This support is very basic. In our view for LTE Rel-9 RAN2 has the chance to provide more than very basic SPS. 
In this contribution we discuss radio bearer separation between dynamic and persistent UL grants.
2. Discussion
2.1. Separating dynamic and persistent UL grants during LCP
In current Rel8 SPS operation all radio bearers that have data will be considered within the Logical Channel prioritization (LCP) procedure according to their configured priorities.

In case there is a configured UL grant in a given TTI and in the buffer of the UE there is data of a higher priority bearer (i.e. RRC signalling) available than the bearer that is carrying the data intended for the SPS UL grant (i.e. a VoIP radio bearer) according to Rel-8 LCP rules the UE would serve the higher priority bearer before it considers the VoIP bearer. Since the resources of the SPS allocation are matched to the requirements of the data that is carried on the VoIP bearer (i.e. the grant is matched to VoIP packet sizes) the UE will not be able to transmit the VoIP packet on the intended resources. This might lead to either segmentation of the VoIP data (i.e. the corresponding RLC SDUs) or even lead to complete stalling of the VoIP bearer for the given TTI. 
In another scenario , where other data radio bearers than the VoIP bearer are configured, eNB might schedule a dynamic grant to the UE in order to allow UE to transmit the data of the other data radio bearers. However, due to the fact that SPS pattern cannot be perfectly aligned to the data packet arrival of the VoIP bearer, it might happen that the VoIP packet is using the resources assigned by a dynamically scheduled UL grant. Then the semi-persistently configured UL grant is either wasted or used by a bearer which was not intended for the semi-persistent UL grant.
All the above cases, where the VoIP bearer is not using the intended configured UL grant, might lead to transmission inefficiencies and undesired delay in the delivery of the VoIP data. Furthermore eNB might need to reconsider the scheduling for this specific UE in order to retrieve the VoIP packet if it was not (fully) delivered in the intended TTI. 
In our view semi-persistently allocated resources should be radio bearer specific, i.e. persistently assigned resources can be used only by the associated logical channel which is intended for SPS operation. For that purpose the Logical Channel prioritization procedure needs to be aware if a configured radio bearer shall use only dynamically allocated UL resources or semi-persistently configured UL resources. In a TTI where a UL grant is configured only the radio bearers which are intended for SPS operation should be considered for the transport block assembly.. Other bearers not intended for the configured grant are then not to be considered regardless of their priority.
Furthermore a similar restriction should be considered for radio bearers which are considered to be semi-persistently scheduled, e.g. VoIP bearer. A radio bearer intended for semi-persistent scheduling shall not be allowed to use a dynamic UL grant in a TTI.

However it is important to mention that in case a dynamic grant overrides a configured UL resource allocation, the radio bearer associated with the persistent resource allocation is allowed to use the resource assigned by the dynamic grant.
For the above mentioned procedures UE would need to be aware if a radio bearer is intended to be dynamically scheduled or using semi-persistently allocated resources. Therefore eNB would need to indicate the status of a radio bearer to the UE. A straightforward way to indicate this status is to use RRC signalling.
3. Conclusion
Above we discussed radio bearer separation between semi-persistently allocated UL grants and dynamic UL grants. It is proposed that RAN2 discusses the above issues and considers them for further discussion on Rel-9 semi-persistent scheduling.
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