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RLC/MAC Service Primitives in TS 44.060 Rel5

In A/Gb mode, RLC/MAC provides services to GMM sub-layer and, on the MS side, LLC layer through GMMRR-SAP and GRR-SAP respectively. The corresponding service primitives have already been defined in TS 04.64 [1] Section 7.2.3 and TS 24.007 [2] Section 9.3. Therefore, the revision of Section 4.3 of TS 44.060 should mainly addresses the definition of primitives for RLC and MAC services in the Iu mode. Those primitives can be divided into two categories: (1) primitives that transport user and signalling data through the SAPs between adjacent layers; and (2) control primitives used by RRC to configure the protocol entities of RLC or MAC layer through the control SAP (C-SAP) between RRC and the serving layer. 

This contribution attempts to provide the needed textual modification to Section 4.3 of TS 44.060 and identify the service primitives to be added therein. Preliminary determination of parameters for each primitive is also presented for comments.

Given the similarity in protocol architecture and functions of each layer between UTRAN and GERAN operated in Iu mode, our approach is to reuse the already defined primitives associated with UTRAN RLC and MAC layer whenever possible and make necessary changes to adapt to the GERAN operation in the Iu mode. Introduction of the new primitives should be consistent with the GERAN protocol architecture depicted in Figure 10 of TS 43.051 [3]. The diagram is appended below for reference. Modification of Section 4.3 assumes that the protocol architecture diagram will be incorporated into the revised TS 44.060. 

Naming convention for the primitives should follow the guidelines provided in TS 25.301 [4] Section 5.1.1, if the name of the primitives is to be changed from what was used in UTRAN. At this point, however, primitives listed in Section 4.3 keep the same name used in UTRAN specifications.

Table xx in Section 4.3 shows the proposed primitives at SAPs between RLC and PDCP and between RLC and RRC. They are the same set of non-control primitives defined in UTRAN RLC specification [5]. Those primitives convey user data and signalling messages between RLC and higher layers in both user and control plane using acknowledged mode (AM), unacknowledged mode (UM), or transparent mode (TR). The inclusion of SDU discard info parameter in RLC-AM-DATA-Ind assumes that the SDU discard function will be introduced to GERAN RLC as suggested in [6][7].

Table yy in Section 4.3 shows the proposed primitives at SAPs between MAC and RLC. They are the same set of non-control primitives defined in UTRAN MAC specification [8]. Those primitives provide the service of data transfer between MAC and RLC layers in both user and control plane. 

Table zz in Section 4.3 shows the control primitives at the C-SAP between RLC and RRC and between MAC and RRC. The RRC uses those primitives to control the configuration of RLC and MAC layers. It is assumed that the RLC will support Suspend/Resume function for ciphering synchronization as well as Stop/Continue function for PDCP entity synchronization, as suggested in [9][10]. Compared with the control primitives defined in UTRAN RLC and MAC specifications, Table zz omits CMAC-MEAUREMENT primitives, since GERAN MAC layer does not perform traffic volume measurements as UTRAN MAC does. The primitive CMAC-STATUS-Ind is used in UTRAN by MAC to report its status to RRC. Whether the primitive is needed in GERAN and, if it is, its parameters are left for further study.

We would like to invite discussions on the textual modification of Section 4.3 and the proposed service primitives and their associated parameters.
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4.3
Service primitives

EN:
Update 04.07 (or whatever is current) with the service primitives for PDCP.

We may need to define service primitives between RRC and RLC/MAC. If we define these primitives, we should use them.
Information flow between RLC/MAC and other layers is performed by the use of Service Primitives at the corresponding Service Access Point (SAP).  Definition of the primitives is intended to describe necessary communications between RLC/MAC and other layers and should not constrain implementations.
4.3.1 Primitives under RR control

Under RR control, RLC/MAC provide services to higher layers at GMMRR-SAP and GRR-SAP as shown in Figure {1a}. Service primitives through the SAPs are defined in 3GPP TS 24.007 Section 9.3 and 3GPP TS 04.64 Section 7.2.3. 

4.3.2 Primitives under RRC control

Under RRC control, RLC and MAC layers provide services to higher layers through control and non-control SAPs. There exists one control-SAP (C-SAP) between MAC and RRC and between RLC and RRC where primitives are defined to allow RRC to control the configuration of MAC and RLC layers. Figure {1a} shows the SAPs between MAC, RLC, and higher layers.  

At SAPs between MAC and RLC layers, MAC provides services to RLC in both the user and control planes via the primitives defined in Table {xx}. At SAPs between RLC and RRC in the control plane and between RLC and PDCP in the user plane, RLC provides services to RRC and PDCP respectively via the primitives defined in Table {yy}. At the C-SAP between MAC and RRC and between RLC and RRC, services are provided to RRC via the primitives defined in Table {zz}. 
Table xx: Primitives between RLC layer and higher layer

	Primitive
	Parameters
	Service

	RLC-AM-DATA-Req
	RLC SDU, CNF, MUI
	Used by higher layer to request transmission of RLC SDUs in acknowledged mode

	RLC-AM-DATA-Ind
	RLC SDU, SDU discard info (only for in-sequence delivery)
	Used by RLC to deliver received RLC SDUs and indicate discarded RLC SDUs to higher layer in acknowledged mode 

	RLC-AM-DATA-Conf
	MUI
	Used by RLC to confirm to higher layer the transmission of a RLC SDU

	RLC-UM-DATA-Req
	RLC SDU
	Used by higher layer to request transmission of RLC SDUs in unacknowledged mode

	RLC-UM-DATA-Ind
	RLC SDU
	Used by RLC to deliver received RLC SDUs to higher layer in unacknowledged mode

	RLC-TR-DATA-Req
	RLC SDU
	Used by higher layer to request transmission of RLC SDUs in transparent mode

	RLC-TR-DATA-Ind
	RLC SDU
	Used by RLC to deliver received RLC SDUs to higher layer in transparent mode

	Parameters:

CNF (Confirmation request) indicates whether RLC needs to confirm the correct transmission of the RLC SDU, as defined in 3GPP TS 25.322 Section 8.2.

MUI (Message Unit Identifier) is the identity of the RLC SDU, as defined in 3GPP TS 25.322 Section 8.2. 

SDU discard info indicates each discarded RLC SDU. It is included in the primitive only when the RLC performs in-sequence delivery of RLC PDUs.


Table yy: Primitives between MAC layer and RLC layer

	Primitive
	Parameters
	Service

	MAC-DATA-Req
	Number of transmitting PDUs, RLC PDUs, RLC buffer occupancy, CS/MCS
	Used by RLC to request transmission of RLC PDUs

	MAC-DATA-Ind
	Number of received PDUs, RLC PDUs
	Used by MAC to deliver received RLC PDUs to RLC

	MAC-STATUS-Ind
	TBF open/close, Number of timeslots
	Used by MAC to indicate to RLC the establishment or release of a TBF assigned to the RLC for transmission and the number of timeslots allocated to the TBF.

	MAC-STATUS-Resp
	No PDU
	Used by RLC to acknowledge a MAC-STATUS-Ind or to indicate no more data to transmit.

	Parameters:

Number of transmitting PDUs is the number of RLC PDUs (i.e., RLC blocks) carried by the primitive for transmission.

RLC buffer occupancy indicates the amount of data in RLC currently queued for transmission and retransmission.

CS/MCS indicates the coding scheme used by a GPRS TBF or the modulation and coding scheme used by an EGPRS TBF for the transmission of the RLC data. Puncture scheme is also indicated in this parameter if EGPRS TBF is used.

Number of received PDUs is the number of received RLC PDUs delivered by the primitive.

TBF open/close indicates the establishment/release of the GPRS or EGPRS TBF for the transmission of RLC data.

Number of timeslots is the number of timeslots allocated to the transmission TBF. When the TBF’s allocated radio resource is changed, the MAC layer notify the RLC of the change and the number of newly allocated timeslots via MAC-STATUS-Ind primitive.

No PDU indicates the RLC has no more data to send. This may due to the RLC being suspended.


Table zz: Control primitives

	Primitive
	Parameters
	Service

	CRLC-CONFIG-Req
	E/R, Stop/Continue, Ciphering elements (for UM and AM), AM parameters (for AM)
	Used by RRC to establish, release, stop, continue, and reconfigure the RLC.

	CRLC-SUSPEND-Req
(only for UM and AM)
	Suspend latency
	Used by RRC to suspend the RLC when the RLC is in UM or AM. 

	CRLC-SUSPEND-Conf
(only for UM and AM)
	V(S)
	Used by RLC to acknowledge the RLC suspension to RRC. 

	CRLC-RESUME-Req
(only for UM and AM)
	No parameter
	Used by RRC to resume RLC after RLC has been suspended.

	CRLC-STATUS-Ind
	Event code (e.g., data link loss, RLC reset)
	Used by RLC to notify RRC of RLC status.

	CMAC-CONFIG-Req
	MS identifier, Radio bearer info, ARI (for fast access), Radio resource, PRACH control parameters (for MS only), Ciphering elements (for Transparent RLC)
	Used by RRC to assign, release, or reconfigure radio resources for each radio bearer.

	CMAC-STATUS-Ind
	[FFS]
	Used by MAC to notify RRC of MAC status.

	Parameters:

E/R indicates (re)establishment, release, and modification of RLC, as defined in 3GPP TS 25.322 Section 8.2.

Stop/Continue is used to stop/continue the data transmission and reception of the RLC entity, as defined in 3GPP TS 25.322 Section 8.2.

Ciphering elements include [TBD, ciphering key and others].

AM parameters are those related to AM operation. Specifics are FFS.

Suspend latency is indicated by an integer number N. Upon receiving the primitive CRLC-SUSPEND-Req, the RLC does not send blocks with BSN ( V(S) + N modulo SNS.

Event code indicates the cause of RLC recoverable or unrecoverable errors, as defined in 3GPP TS 25.322 Section 8.2.

MS identifier may be G-RNTI or [TBD, the MS identifier used during RRC connection establishment].

Radio bearer info indicates information associated with the supported radio bearer, including [TBD, e.g., RB Id, RB activation time, radio priority, peak throughput class].

Radio resource indicates the assignment or release of a logical channel supporting the radio bearer and the physical sub-channel(s) mapped to the logical channel.
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