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Proposed text to FLO TR:
6.4 Assumptions and 6.5 Protocol architecture 


Summary

This contribution contains proposed text to two new clauses of the TR on Flexible Layer One [1]. The first clause contains assumptions on the scope of FLO. The second clause contains a description of the protocol architecture in A/Gb mode and Iu mode.
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[1] GP-022194, “TR for FLO”, source Ericsson, Nokia and Siemens

6.4 Assumptions

The following assumptions are made in order to limit the complexity of FLO:

· FLO shall use the same TTI as GSM/GPRS of today, i.e. 20ms blocks
· The fact that FLO uses different interleaving depths has no impact on higher protocol layers other than the delay and that RR needs to select the interleaving.
· The 52-multiframe structure shall not be changed.  The SACCH shall be treated as a separate channel using legacy format (or with minor modifications).
· FLO shall not use explicit stealing bits. The Transport Format Combination Identification (TFCI) indicates to the receiving layer 1 entity how the data shall be treated. This could be seen as an implicit stealing mechanism. On the sending side, the MAC layer entity informs the layer 1 entity which TFC that shall be used for the coming TTI.
· If FLO operates on more than one timeslot the two radio blocks shall be considered as two separate entities. This means that the each RLC PDU only utilizes one timeslot.
6.5
Protocol architecture

Two different protocol architectures are defined, one for A/Gb mode and one for Iu mode. The lowest parts of the protocol stacks are (and should be) common for A/Gb mode and Iu mode. The description below is divided into two parts, the configuration part and the data transfer part. Where possible, the description of the functionality is common for both A/Gb and Iu mode.

6.5.1 Configuration of User Plane Protocols

6.5.1.1
A/Gb Mode

When connected to the Gb-interface, the user data of a service is transported through GERAN by means of a packet flow context (PFC). The procedure of setting up a PFC through GERAN is as follows (see figure 1).
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Figure 1. Configuration of A/Gb mode user plane protocols.

1. When the core network (CN) needs to send a PFC description to the GERAN, it does so by sending the CREATE-BSS-PFC message to GERAN. In this message, the PFC is identified by a PFI and described by the QoS parameters. The message contains information about the SDU formats of the PFC. This may be in the form of a SDU format description, giving the block sizes of the sub flows for each possible SDU format on the PFC, together with associated QoS parameters. This enables UEP for the PFC, as well as configuring transport formats matching the SDU sizes. The SDU format information may also be in the form of a maximum SDU size. In this case, the set of possible SDU sizes is not known, and UEP is not possible.

2. The GRR is responsible for allocating the radio resources required to satisfy the QoS requirements associated with the PFC. RR selects a radio resource for the PFC and determines a configuration applicable to the user plane protocols RLC/MAC and L1, using the QoS parameters and the SDU format description or the maximum SDU size. The GRR calculates the RLC/MAC parameters and L1 parameters and stores them in RLC/MAC according to Table 1 and in L1 according to Table 2, respectively. 

3. The GRR sends a message similar to the IMMEDIATE ASSIGNMENT message (in case of CCCH) or a message similar to the PACKET DOWNLINK/UPLINK ASSIGNMENT message (in case of PCCCH) to GRR in MS, including the configuration of the user plane protocols.

4. The GRR in the MS configures the user plane protocols on the MS side.

6.5.1.2 Iu Mode

When connected to the Iu interface, the user data of a service is transported through the radio access network by means of a radio access bearer (RAB). The procedure of setting up a RAB through GERAN is as follows (see figure 2).
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Figure 2. Configuration of Iu mode user plane protocols.

1. When the core network (CN) needs a RAB through GERAN, it requests one in a RAB-ASSIGNMENT-REQUEST message. The message contains information about the SDU formats of the RAB. This may be in the form of a SDU format description, giving the block sizes of the sub flows for each possible SDU format on the RAB, together with associated QoS parameters. This enables UEP for the RAB, as well as configuring transport formats matching the SDU sizes. The SDU format information may also be in the form of a maximum SDU size. In this case, the set of possible SDU sizes is not known, and UEP is not possible.

2. The RRC is responsible for allocating the radio resources required to satisfy the QoS requirements associated with the RAB. RRC selects a radio resource for the RAB and determines a configuration applicable to the user plane protocols (PDCP, RLC/MAC and L1), using the QoS parameters and the SDU format description. The RRC calculates the PDCP parameters, RLC/MAC parameters and L1 parameters and stores them in PDCP, in RLC/MAC according to Table 1 and in L1 according to Table 2, respectively.

3. The RRC sends a RB setup message to RRC in MS, including the configuration of the user plane protocols in the MS.

4. The RRC in MS configures the user plane protocols on the MS side.

6.5.2 Data Transfer

6.5.2.1 General

When the core network (CN) wants to send a data block over a PFC through the GERAN (Gb mode), it does so by sending the DL-UNITDATA message to GERAN (i.e. a BSSGP PDU). 

When the core network (CN) wants to send a data block over a RAB through the GERAN (Iu mode), it does so by sending a user data message to GERAN.

User Data associated with different PDP Contexts may be sent through more than one PFC (Gb mode) or RAB (Iu mode) simultaneously. These have separate PDCP (Iu mode only) and RLC entities, but a common MAC entity. MAC is responsible for multiplexing the PFCs/RABs onto the TrCHs. The TrCHs are the service access points of FLO. Several TrCHs may be configured to use one FLO entity. There is one FLO entity per basic physical channel. This is illustrated in figure 3.
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Figure 3. Protocol architecture in user plane during data transfer. PDCP is used only in Iu mode.

Together with each SDU delivered to GERAN on a PFC/RAB, SDU format information is provided. For a PFC/RAB for which an SDU format description has been given to GERAN during set-up, the SDU format information is in the form of a SDU format indicator. This indicator is a reference to an entry in the SDU format description table. For a PFC/RAB for which only a maximum SDU size has been given to GERAN during set-up, only the SDU size is known. The format information is used by the different protocol layers to know how to treat the data block.

6.5.2.2
PDCP Layer (Iu mode only)

[To be edited].

6.5.2.3
RLC/MAC Layer

For each RLC PDU on each PFC/RAB, MAC uses the PFI/RAB ID for mapping the data onto the correct TBF.

Further, it uses the format information to determine the TF(s) to use for the TrCH(s) upon which each RLC PDU shall be transmitted. MAC must make sure that all TF(s) together form a valid TFC. MAC is responsible for prioritising between different flows. MAC may blank data blocks belonging to one PFC/RAB in favour of blocks from another PFC/RAB, if it determines that the channel quality is too poor to transfer both simultaneously, or if no TFC is configured for simultaneous transfer. Rules for prioritisation are configured by GRR (Gb mode) or RRC (Iu mode) so as to fulfil the QoS contract.

If UEP is supported, MAC uses the SDU format information for splitting of the RLC PDU into sub-blocks. The sub-blocks are transmitted on different TrCHs. In this case, each sub-block size corresponds to a TF.

The sizes of the (sub)blocks for all valid TFCs are stored in a table similar to table 1 below. The TFs are identified by their TF identification numbers (TFIN). As the TFCs are defined per basic physical channel, there must be one table for each basic physical channel.

	TFC#
	Block Length TrCH 1

( TFIN(TrCH 1)
	Block Length TrCH 2

( TFIN(TrCH 2)
	…
	Block Length TrCH N

( TFIN(TrCH N)

	0
	
	
	
	

	1
	
	
	
	

	2
	
	
	
	

	  …
	
	
	
	

	31
	
	
	
	


Table 1: RLC/MAC Parameters for one Basic Physical Channel.

6.5.2.4
Layer 1

During Each TTI, MAC sends to L1 a transport block, together with a TFIN, on each active TrCH. The TFIN identifies the TF of the TrCH. The L1 uses the TrCH number and the TFIN to identify what functionality to apply on each TrCH (i.e., the static and dynamic attributes of the TrCH). The static attributes are stored in a table similar to table 2 below. The dynamic attributes are stored in a table similar to table 1 above.

Further, L1 maps the TFINs of all TrCHs to a TFCI.

	TrCH #
	CRC length
	Rate Matching Attribute

	
	
	

	1
	
	

	2
	
	

	  …
	
	

	N
	
	


Table 2: Static attributes of L1
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