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Comments on output on RLC vs LAPDm
This change request amends 43.051 to reflect the decision that was taken to use as a working assumption that  RLC/MAC will be used as layer 2 in the control plane. Additionally, some new services that may have to be provided by RLC are added as FFS to the list of “Services provided to upper layers”.

Some issues that need to be studied are:

· Are all added RLC functions needed ? The explanations regarding the needed functions shall be refined

· How does the mapping of the SRBs onto the logical channels look like ? Is the SDCCH needed ? If so, how would this one be used ?

· How is the layer 2 link establishment performed when using RLC/MAC over dedicated physical subchannels ?

· Is a speech interruption time of more than one speech frame, i.e. eight half-bursts, due to the more than one window size of RLC/MAC, acceptable ? How should this interruption time be limited in GERAN (specific window size) ?

· Do we want to absolutely keep the possibility that some messages fit in exactly one FACCH ?

· How do we handle specific header types (short layer 2 header type 1) in RLC ?

· What are the impacts of the layer 1 header on RLC/MAC PDU formats ?
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4.3.3
Control plane

Figure 5 shows a high level view of the control plane for GERAN when connected to a packet switched core network domain. For reference, GPRS and UMTS Control Plane protocol stacks when connected to the packet switched core network domain are depicted in Figures 7 of [24] and 8 of [24] respectively.
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Figure 5: Control Plane protocols towards Packet Switched Core Network domain

NOTE:
The Iu-ps protocol stack is inherited from UMTS specifications (Ref. 1-6). However, GERAN expects more transport layer options than ATM in Rel4 (3GPP Work Item "IP Transport in UTRAN").
NOTE:
RRC uses the services of LAPDm only on broadcast and common control channels.
Next section changed

4.4.3
Control plane

Figure 7 shows the control plane for GERAN connected to a circuit switched core network domain.
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Figure 7: Control Plane Protocols towards Circuit-Switched Core Network Domain

NOTE:
The Iu-cs protocol stack is inherited from UMTS specifications [1-6]. However, GERAN expects more transport layer options than ATM in Rel4 (3GPP Work Item “IP Transport in UTRAN”). 

NOTE:
RRC uses the services of LAPDm only on broadcast and common control channels.
Next section changed

5
Radio Interface Protocol Architecture

The radio interface protocol architetcture when GERAN connects to A or Gb is the same as defined in earlier releases. The clause below describes the protocol architecture when connecting through an Iu interface to the CN. If the protocol structure described in this clause below are also applicable for an evolved A interface is for further study. The multiplexing principles of data coming from the different CN interfaces (A, Gb and Iu) are illustrated in clause 5.3.

5.1
Protocol Structure when connecting through Iu

The radio interface is layered into three protocol layers: 

-
the physical layer (L1);

-
the data link layer (L2);

-
the network layer (L3).

Layer 2 is split into the following sublayers: Radio Link Control (RLC), Medium Access Control (MAC) protocol and Packet Data Convergence Protocol (PDCP).. RLC/MAC is used as layer 2 in the control plane below RRC, except for operation on the BCCH and CCCH, where DL is used. Whether the Broadcast/Multicast Control (BMC) protocol described in 25.301 is needed is for further study.

The protocol architecture is divided into Control (C-) and User (U-) planes. The RLC and MAC protocols and the physical layer carries data from both C- and U-plane. PDCP exists in the U-plane only.

In the C-plane, Layer 3 is partitioned into sublayers where the lowest sublayer, denoted as Radio Resource Control (RRC), interfaces with layer 2 and terminates in the GERAN. The next sublayer provides 'Duplication avoidance' functionality as specified in TS 24.007. It terminates in the CN but is part of the Access Stratum; it provides the Access Stratum Services to higher layers. The higher layer signalling such as Mobility Management (MM) and Call Control (CC) are assumed to belong to the non-access stratum, and therefore not in the scope of 3GPP TSG GERAN. On the general level, the protocol architecture is similar to the current ITU-R protocol architecture, ITU-R M.1035.

Figure 10 shows the radio interface protocol architecture. Each block in Figure 10 represents an instance of the respective protocol. Service Access Points (SAP) for peer-to-peer communication are marked with circles at the interface between sublayers. The SAP between MAC and the physical layer provides the logical channels. In the C‑plane, the interface between 'Duplication avoidance' and higher L3 sublayers (CC, MM) is defined by the General Control (GC), Notification (Nt) and Dedicated Control (DC) SAPs. A description of these SAPs can be found in TS 23.110.

Also shown in the figure are connections between RRC and MAC as well as RRC and L1 providing local inter-layer control services. An equivalent control interface exists between RRC and the RLC sublayer, between RRC and the PDCP sublayer. These interfaces allow the RRC to control the configuration of the lower layers. For this purpose separate Control SAPs are defined between RRC and each lower layer (PDCP, RLC, MAC, and L1).

The GERAN can be requested by the CN to prevent loss of data according to the quality of service requirements [UMTS 23.107] of the bearer in question (i.e. independently of the handovers on the radio interface), as long as an inter-BSS handover does not take place. This is a basic requirement to be fulfilled by the GERAN retransmission functionality as provided by the RLC sublayer. However, in case of the inter-BSS handover, the prevention of the loss of data may not be guaranteed autonomously by the GERAN but relies on 'Duplication avoidance' functions in the CN.
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Figure 10: Radio Interface protocol architecture (figure changed)
Figure 10 reflects the radio interface protocol architecture as defined specifically in Rel4 connecting to the Iu interface.
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6.3
Radio Resource Control (RRC)

RRC is a control plane protocol for radio resource management. RRC design is FFS.

6.3.1
RRC Functions

The Radio Resource Control (RRC) layer handles the control plane signalling of Layer 3 between the MSs and GERAN. The RRC performs the following functions:

-
Broadcast of information provided by the non-access stratum (Core Network): The RRC layer performs system information broadcasting from the network to all MSs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition when such broadcasting is carried on BCCH. This function supports broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast Core Network location service area information related to some specific cells.

-
Broadcast of information related to the access stratum: The RRC layer performs system information broadcasting from the network to all MSs. The system information is normally repeated on a regular basis. The RRC layer performs the scheduling, segmentation and repetition when such broadcasting is carried on BCCH. This function supports broadcast of typically cell-specific information. 

-
Establishment, re-establishment, maintenance and release of an RRC connection between the MS and GERAN: The establishment of an RRC connection is initiated by a request from higher layers at the MS side to establish the first Signalling Connection for the MS. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a layer 2 signalling link establishment. The release of an RRC connection can be initiated by a request from higher layers to release the last Signalling Connection for the MS or by the RRC layer itself in case of RRC connection failure. In case of connection loss, the MS requests re-establishment of the RRC connection. In case of RRC connection failure, RRC releases resources associated with the RRC connection.

Note: 
The layer 2 signalling link establishment procedure is FFS.
-
Establishment, reconfiguration and release of Radio Bearers: The RRC layer can, on request from higher layers, perform the establishment, reconfiguration and release of Radio Bearers in the user plane. A number of Radio Bearers can be established to an MS at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the Radio Bearer processing in layer 2 and layer 1, based on information from higher layers.

-
Assignment, reconfiguration and release of radio resources for the RRC connection: Depending on the RRC and MAC states, the RRC layer may handle the assignment of radio resources needed for the RRC connection including needs from both the control and user plane. The RRC layer may reconfigure radio resources during an established RRC connection. RRC signals to the MS to indicate resource allocations for purposes of inter system handovers.

-
RRC connection mobility functions: The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to UTRAN or other systems, cell re-selection and cell/GRA update procedures, based on e.g. measurements done by the MS.

-
Paging/notification: The RRC layer can broadcast paging information from the network to selected MSs on CCCH. Higher layers on the network side can request paging and notification. The RRC layer can also initiate paging during an established RRC connection.

· Listening to BCCH and CCCH. The RRC layer listens to the BCCH of the serving cell for the decoding of system information messages and to the BCCH of neighbouring cells for neighbour cell measurements; the RRC layer also monitors the paging occasions according to the DRX cycle and receives paging information on the CCCH.

-
Routing of higher layer PDUs: This function performs at the MS side routing of higher layer PDUs to the correct higher layer entity, at the GERAN side to the correct RANAP entity.

-
Control of requested QoS: This function shall ensure that the QoS requested for the Radio Bearers can be met. This includes the allocation of a sufficient number of radio resources.

-
MS measurement reporting and control of the reporting: The measurements performed by the MS are controlled by the RRC layer including both GSM/EDGE air interface and other systems. The RRC layer is responsible for sending information that control the MS measurement reporting when using BCCH or SACCH channels. The RRC layer also performs the reporting of the measurements from the MS to the network using SACCH.

-
Power control: The RRC layer controls parameters for normal power control and fast power control. 

-
Control of ciphering: The RRC layer provides procedures for setting of ciphering (on/off) between the MS and GERAN.

-
Integrity protection: This function controls integrity protection and performs integrity protection those RRC messages that are considered sensitive and/or contain sensitive information.

NOTE:
The design details of integrity protection in GERAN are FFS.

-
Support for Location Services.  Signaling between MS and GERAN to support positioning of an MS.

-
Timing advance control. The RRC controls the operation of timing advance on dedicated physical subchannels.

Next section changed

6.5
Radio Link Control (RLC)

This clause provides an overview on services and functions provided by the Radio Link Control (RLC). A detailed description of the RLC is given in 3G TS 44.060.

6.5.1
Services provided to upper layer

-
Transparent data transfer. This service transmits higher layer PDUs without adding any protocol information.

-
Acknowledged data transfer. This service transmits higher layer PDUs and guarantees delivery to the peer entity.

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

· Notification of unrecoverable errors. RLC notifies the upper layer of errors that cannot be resolved by RLC itself by normal exception handling procedures, e.g. by adjusting the maximum number of retransmissions according to delay requirements.
· A local suspend/resume function (FFS): RLC operation may be suspended/resumed if requested by RRC. This service is used when the ciphering parameters need to be changed.
· A stop/continue function (FFS): RLC operation may be stopped/continued if requested by RRC. This service is used at Serving BSS relocation in order to synchronise the PDCP entities in the MS and BSS to realise a loss-less relocation.
· A reset function (FFS)
There is a single Radio Bearer per RLC instance.

Next section changed

7.1
Location of ciphering in the GERAN protocol architecture

The ciphering function is performed either in the RLC sub-layer or in the MAC sub-layer, according to the following rules:

-
In case of non-transparent RLC mode (acknowledged or unacknowledged), ciphering is performed in the RLC sub-layer for layer 2 user data blocks only. It is FFS whether layer 2 signalling (using RLC/MAC control blocks) needs to be ciphered.

-
In case of transparent RLC mode, ciphering is performed in the MAC sub-layer.

According to this model, ciphering when applied is performed in the BSS and the MS, and the context needed for ciphering (input parameters) is only known in BSS and the MS.
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