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EMSR Discussion Paper
1. 
Introduction
This paper provides an overview of a proposed Rel-9 feature called Enhanced Multiplexing for a Single RLC Entity (EMSR). This feature is proposed for use within the context of a single uplink or downlink TBF operating in EGPRS TBF mode whereby an RLC entity supported by that TBF can support multiple PFCs where each PFC may have a different priority. When multiple PFCs are supported using a common RLC entity and have been assigned different priorities they will be subject to a transmission prioritization scheme made possible by assigning a unique TFI to each PFC. The EMSR feature is therefore seen as providing flexibility towards supporting service combinations wherein multiple services require the use of the same type of RLC entity but with differentiated priority treatment.
2. 
EMSR Operation
The EMSR feature is optional for both the mobile station and the BSS and may be used on one or more RLC entities supported by a TBF when EMST is used or used on the single RLC entity supported by a TBF when EMST is not used. The operational attributes of the EMSR feature are as follows:

· EMSR is used to allocate multiple PFCs to a single RLC entity allocated using legacy procedures or to one or several of the RLC entities allocated using EMST.

· EMSR allows each PFC allocated to the same RLC entity and having a distinct priority (determined by the network at PDP Context Activation time) to be assigned a unique TFI to allow for multiplexing PFC payload sent on that RLC entity on a per RLC data block basis.
· EMSR allows for supporting any possible combination of services (PFCs) that have different priorities but require the use of the same RLC entity.
· When EMSR is used on a TBF, that TBF shall be maintained (i.e. not released) whenever a transmission priority decision made by the transmitting endpoint results in switching between PFCs using the same RLC entity.

· When EMSR is used the transmitting RLC endpoint may complete the transmission of an LLC PDU associated with PFCx and start the transmission of an LLC PDU associated with PFCy within any RLC data block of a given RLC/MAC block.

· When EMSR is used the transmitting RLC endpoint may interrupt the transmission of an LLC PDU associated with PFCx and start the transmission of an LLC PDU associated with PFCy within the first RLC data block of the next RLC/MAC block.

· The ability of EMSR to interrupt the transmission of an ongoing LLC PDU means that regardless of the size of the ongoing LLC PDU, it will never be able to hold hostage the transmission of an LLC PDU associated with a higher priority PFC. 

· EMSR allows the transmitting endpoint to make multiplexing decisions reflecting PFC specific priorities on a per RLC data block basis (i.e. the use of EMSR allows the payload present within a given RLC/MAC block to be associated with a TFI different from the TFI indicated by the RLC/MAC header).
· EMSR allows full RLC data block packing efficiency to be maintained when interrupting the transmission of an LLC PDU since the payload space available within the last RLC/MAC block transmitted for the incomplete LLC PDU will be fully utilized (i.e. the payload it contains will be the same regardless of the content of the next transmitted RLC data block).

· EMSR allows full RLC data block packing efficiency to be maintained when completing the transmission of an LLC PDU since the transmitting RLC endpoint can use any remaining payload space within an RLC data block to start the transmission of an LLC PDU associated with a different PFC (i.e. having a different TFI).
· EMSR can be used to support delay sensitive services (e.g. PS Conversational services) whereby a delay sensitive PFC can share a common RLC-NPM entity with another lower priority PFC  (e.g. more delay tolerant) without running the risk of experiencing the LLC PDU hostage problem whenever the transmission of a lower priority LLC PDU is started.

· When EMSR is supported by both the mobile station and the network, the network may respond to a mobile station request for resources for a PFC by sending a corresponding assignment message indicating the requested PFC is to be supported using an ongoing RLC entity for an already established TBF. 
· While waiting for an assignment message the mobile station shall support the transmission of upper layer PDUs as per the legacy procedures for resource re-allocation.
· A mobile station indicates it support of EMSR using information provided within the MS RAC IE and an MS implicitly determines that a BSS supports EMSR upon receiving an assignment message that indicates multiple PFCs with distinct TFIs are to supported on the same RLC entity.

3.
PFC Priority Management
EMSR assumes that the PDP Context specific priority attribute established at PDP Context Activation time will be used to determine the uplink transmission priority for each PFC sharing a common RLC entity. 
· Since EMSR allows each PFC having a distinct priority is assigned its own unique TFI value, the transmitting RLC endpoint will be able to make transmission priority decisions on a per RLC data block basis and thereby avoid the LLC PDU hostage problem referred to above.
· When the transmitting RLC endpoint decides to interrupt the transmission of a lower priority PFC it does so by completing the transmission of the RLC/MAC block in progress (associated with the lower priority PFC) and using the next transmission opportunity to transmit an RLC/MAC block carrying payload belonging to the higher priority PFC.

4.
Conclusion
The additional implementation complexity associated with the proposed EMSR feature is seen to be quite limited in light of the additional future-proof flexibility and service differentiation that it provides for single TBF operation. It is used on a per RLC entity basis to provide even more flexibility regarding the combination of services that can be supported within the context of single TBF operation. It is therefore proposed that the EMSR feature be developed as an optional Rel-9 feature that may used either in combination with the EMST feature or as a stand alone feature.
PAGE  
1

