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Preface

Reducing the delay in E-UTRA also led to the consequence that the functions provided in UTRAN by RLC and MAC should be concentrated into one entity to provide optimized functionality.
This document provides the Siemens view how UTRAN MAC and RLC should be inherited and used in the MAC for E-UTRA together with new functionality.

So far the following working assumptions as agreed in last RAN2 meetings and on RAN plenary 30 are taken into account:
· No support of macro diversity combining (MDC)

· Two layer ARQ is required: HARQ for fast L1 retransmissions and Outer ARQ for compensation of NACK to ACK misinterpretation and possible hand over loss. 

· Packet switched data only on user plane.
Further assumptions are

· No dedicated transport channels: means all transport channels are either common or shared
· Reduced number of logical and transport channels

· Single mode (e.g. nothing such as FDD and TDD)
Aligned assumptions due to other Siemens proposals

· RACH is not used as an uplink transport channel but only used for L1 resource allocation.
· The MAC functionality is completely located in the E-Node B.

· Since E-UTRA is designed for IP, MAC should be optimised for IP traffic – ( IP packet oriented transmission)

Discussion

In the discussion below we consider the services and functions taken from UTRAN located in MAC and RLC and try to clarify the if they are still needed or are obsolete and to identify new functions due to new architecture considerations in E-UTRA
MAC Services to upper layers
Inherited from UTRAN MAC/RLC
-
Reallocation of radio resources and MAC parameters. This service performs on request of RRC execution of radio resource reallocation and change of MAC parameters.

It shall also be supported by MAC in E-UTRA e.g. for reconfiguration of UE identity and of QoS parameters.
-
Reporting of measurements. Local measurements such as traffic volume and quality indication are reported to RRC 


It is FFS if those measurements are reported to upper layers in E-UTRA
-
Transparent data transfer. This service transmits upper layer PDUs without adding any protocol information, possibly including segmentation/reassembly functionality. 


It is not needed for U-plane and it is FFS if it is needed for C-Plane

-
Unacknowledged data transfer. This service transmits upper layer PDUs without guaranteeing delivery to the peer entity.

It shall be supported by MAC in E-UTRA by not using Outer ARQ e.g. for the reason of support of Conversational/Streaming. 
It is FFS if characteristics should be kept as in UTRAN. 
-
Acknowledged data transfer. This service transmits upper layer PDUs and guarantees delivery to the peer entity.

It shall be supported by MAC in E-UTRA by using Outer ARQ. 
It is FFS if characteristics should be kept as in UTRAN.
-
Maintenance of QoS as defined by upper layers. The retransmission protocol shall be configurable by layer 3 to provide different levels of QoS, 

It shall be supported by MAC in E-UTRA for e.g. control of: Guaranteed bit rate,  Maximum bit rate, Delay, Error rates.
-
Notification of unrecoverable errors. E-MAC notifies the upper layer of errors that cannot be resolved by E-MAC itself by normal exception handling procedures

It shall be supported by MAC in E-UTRA.
MAC functions
Inherited from UTRAN MAC/RLC:
-
Mapping between logical channels and transport channels. The MAC is responsible for mapping of logical channel(s) onto the appropriate transport channel(s).

Since we have logical channels and transport channels, it shall be supported by MAC in E-UTRA. 


It is FFS if the mapping is fixed or configurable.
-
Transfer of user data. This function is used for conveyance of data between users of MAC services. MAC supports acknowledged, unacknowledged transfer of user data.

It is FFS if transparent mode has to be supported.
-
Selection of appropriate Transport Format for each Transport Channel depending on instantaneous source rate. 

It shall be supported by MAC in E-UTRA.
-
Priority handling between data flows of one UE. 

It shall be supported by MAC in E-UTRA by means of logical channel priorities.


In Downlink the priority handling is accomplished by E-Node B scheduler.



In Uplink the priority handling is based on utilising multiplexing options and selection rules (FFS).
-
Priority handling between UEs by means of dynamic scheduling. In order to utilise the spectrum resources efficiently for bursty transfer, a dynamic scheduling function may be applied. 

It shall be supported by MAC in E-UTRA by means of resource scheduling in UL und DL.
-
Multiplexing/de-multiplexing of upper layer PDUs into/from transport blocks  delivered to/from the physical layer on shared transport channels. 

This function is adapted as we consider only shared transport channel to be used with this aspect in MAC for E-UTRA
-
Traffic volume measurement. Measurement of traffic volume on logical channels and reporting to RRC.  

It is FFS if the measurements are reported to RRC.
-
HARQ functionality for DL-SCH and UL-SCH transmission. This functionality ensures delivery between peer entities by use of the ACK and NACK signalling between the peer entities.

It shall be supported by MAC in E-UTRA,
-
Segmentation and reassembly. This function performs segmentation/reassembly of variable-length upper layer PDUs into/from smaller MAC PDUs. The MAC PDU size is adjustable

It is FFS if the segment size is static, semi static or dynamic and where/how the size is adjusted   
-
Concatenation. If the contents of an MAC SDU cannot be carried by one MAC PDU, the first segment of the next MAC SDU may be put into the MAC PDU in concatenation with the last segment of the previous MAC SDU.

It is FFS if concatenation is used as in UTRAN or if is covered by the multiplexing function and transport block size selection.
-
Padding. When concatenation is not applicable and the remaining data to be transmitted does not fill an entire RLC PDU of given size, the remainder of the data field shall be filled with padding bits.

It is FFS if padding is used as in UTRAN or if is covered by the multiplexing function and transport block size selection.
-
Error correction. This function provides error correction by retransmission in acknowledged data transfer mode.

-
In-sequence delivery of upper layer PDUs. This function preserves the order of upper layer PDUs that were submitted for transfer by E-MAC using the acknowledged data transfer service. If this function is not used, out-of-sequence delivery is provided. 

It shall be supported by MAC in E-UTRA.
-
Duplicate Detection. This function detects duplicated received MAC PDUs and ensures that the resultant upper layer PDU is delivered only once to the upper layer.

It shall be supported by MAC in E-UTRA. There seems to be no need because of macro diversity  not supported – However duplication detection is necessary on HARQ level for reassembly of segmented IP packets as duplication can happen at ACK to NACK misinterpretation. Duplication detection is probably also necessary for HO and for keeping consistency in ciphering.
-
Sequence number check. This function is used in unacknowledged mode and guarantees the integrity of reassembled PDUs and provides a mechanism for the detection of corrupted MAC SDUs through checking sequence number in MAC PDUs when they are reassembled into a MAC SDU. A corrupted MAC SDU will be discarded. 

It shall be supported by MAC in E-UTRA to keep consistency of IP packets after segmentation/reassembly. 
-
Protocol error detection and recovery. This function detects and recovers from errors in the operation of the RLC protocol.


It shall be supported by MAC in E-UTRA.
-
Ciphering
-

For the user plane,  it is proposed to perform ciphering in an entity above MAC.

-

For the control plane, it is proposed to perform ciphering/integrity protection in an entity above MAC. 
-
SDU discard. This function allows a MAC transmitter to discharge MAC SDU from the buffer.
-

This should be done in priority queues like in HSDPA.
-
Transport Channel type switching. 

It is not supported by E-UTRAN. In our concept, we do not switch between transport channels, but rather switch parameters of the UL/DL-SCH, e.g. DTX periods in DL.

-
Identification of UEs on common logical channels. When a particular UE is addressed on a common channel, there is a need for inband identification of the UE. 

It shall be supported by MAC in E-UTRA for use of CCCH.
-
Access Service Class selection for RACH resource request. 

It shall be supported by MAC in E-UTRA, In our concept, there is no data transmission on RACH so in principle the access service class selection can apply to resource request/grant, 
New:
-
Resource allocation for contention-less random access. The MAC allocates resources on UL-SCH for contention-less random access without involving higher layers
-
Context forwarding in case of lossless Inter E-Node B handover - it is FFS if context forwarding is supported as part of Outer ARQ for support of lossless handover.
Conclusion
It is proposed to agree on the appended text proposal for 25.813.
References

Text proposal to 25.813

5.3.1.x
MAC Services to upper layers

-
Reallocation of radio resources and MAC parameters. This service performs on request of RRC execution of radio resource reallocation and change of MAC parameters, e.g. for reconfiguration of UE identity and of QoS parameters.
-
FFS: Reporting of measurements. 


It is FFS if measurements like traffic volume and quality indication are reported to upper layers in E-UTRA
-
FFS: Transparent data transfer. This service transmits upper layer PDUs without adding any protocol information, possibly including segmentation/reassembly functionality. 



It is not needed for U-plane and it is FFS if it is needed for C-Plane.
-
Unacknowledged data transfer. This service transmits upper layer PDUs without guaranteeing delivery to the peer entity. 

It shall be supported by not using Outer ARQ e.g. for the reason of support of Conversational/Streaming.

It is FFS if characteristics should be kept as in UTRAN. 
-
Acknowledged data transfer. This service transmits upper layer PDUs and guarantees delivery to the peer entity. 

It shall be supported by using Outer ARQ. 


It is FFS if characteristics should be kept as in UTRAN.
-
Maintenance of QoS as defined by upper layers. The retransmission protocol shall be configurable by layer 3 to provide different levels of QoS, 


It shall be supported for e.g. control of: Guaranteed bit rate,
Maximum bit rate, Delay, Error rates
-
Notification of unrecoverable errors. MAC notifies the upper layer of errors that cannot be resolved by MAC itself by normal exception handling procedures
5.3.1.y
MAC Functions

-
Mapping between logical channels and transport channels. The MAC is responsible for mapping of logical channel(s) onto the appropriate transport channel(s).


It is FFS if the mapping is fixed or configurable.
-
FFS: Traffic volume measurement. Measurement of traffic volume on logical channels.  


It is FFS if the measurements are reported to RRC.
-
Transfer of user data. This function is used for conveyance of data between users of E-MAC services. MAC supports acknowledged, unacknowledged,  QoS setting controls transfer of user data.

It is FFS if transparent mode is supported.
-
Selection of appropriate Transport Format for each Transport Channel depending on instantaneous source rate. 

-
Priority handling between data flows of one UE. 


In Downlink the priority handling is accomplished by E-Node B scheduler.



In Uplink the priority handling is based on utilising multiplexing options and selection rules (FFS).
-
Priority handling between UEs by means of dynamic scheduling. In order to utilise the spectrum resources efficiently a dynamic scheduling function may be applied in uplink and downlink. 

-
Multiplexing/de-multiplexing of upper layer PDUs into/from transport blocks delivered to/from the physical layer on shared transport channels. 
-
HARQ functionality for DL-SCH and UL-SCH transmission. The MAC entities are responsible for establishing the HARQ entity in accordance with the higher layer configuration and handling all the tasks required to perform HARQ functionality. This functionality ensures delivery between peer entities by use of the ACK and NACK signalling between the peer entities.

-
Segmentation and reassembly. This function performs segmentation/reassembly of variable-length upper layer PDUs into/from smaller E-MAC PDUs. The E-MAC PDU size is adjustable to the actual set of transport formats.

It is FFS if the segment size is static, semi static or dynamic and where/how the size is adjusted.
-
Concatenation. If the contents of an MAC SDU cannot be carried by one MAC PDU, the first segment of the next MAC SDU may be put into the MAC PDU in concatenation with the last segment of the previous MAC SDU.

It is FFS if concatenation is used as in UTRAN.
-
Padding. When concatenation is not applicable and the remaining data to be transmitted does not fill an entire MAC PDU of given size, the remainder of the data field shall be filled with padding bits.

It is FFS if padding is used as in UTRAN
-
Error correction. This function provides error correction by retransmission in acknowledged data transfer mode by means of Outer ARQ.
-
Duplicate Detection. This function detects duplicated received MAC PDUs and ensures that the resultant upper layer PDU is delivered only once to the upper layer. 
-
Sequence number check. This function is used in unacknowledged mode and guarantees the integrity of reassembled PDUs and provides a mechanism for the detection of corrupted MAC SDUs through checking sequence number in MAC PDUs when they are reassembled into a RLC SDU. A corrupted MAC  SDU will be discarded. 

-
In-sequence delivery of upper layer PDUs. This function preserves the order of upper layer PDUs that were submitted for transfer by E-MAC using the acknowledged data transfer service. If this function is not used, out-of-sequence delivery is provided. 
-
Ciphering
-

For the control plane, it is FFS if ciphering/integrity protection is performed in MAC or in a higher layer. 
-
SDU discard. This function allows a MAC transmitter to discharge MAC SDU from the buffer.
-
Protocol error detection and recovery. This function detects and recovers from errors in the operation of the RLC protocol.
-
Access Service Class selection for RACH resource request. 

There is no data transmission on RACH so the access service class selection will apply to RACH resource request/grant, 
-
Resource allocation for contention-less random access. The MAC allocates resources on UL-SCH for contention-less random access without involving higher layers
-
Identification of UEs on common logical channels. When a particular UE is addressed on a common channel, there is a need for inband identification of the UE e.g. CCCH.

-
FFS: Context forwarding in case of lossless Inter E-Node B handover - it is FFS if context forwarding is supported as part of Outer ARQ for support of lossless handover
