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	  1st Modification



[bookmark: _Toc288863713][bookmark: _Toc516655693]1	Scope
The present document provides an overview of the flexible layer one, its architecture and studies the impacts it has on the GERAN radio protocol stack.
The present document specifies functions, procedures and information which apply to GERAN Iu mode. However, functionality related to GERAN Iu mode is neither maintained nor enhanced.
[bookmark: _Toc288863714]2	References
The following documents contain provisions, which, through reference in this text, constitute provisions of the present document.
· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
· For a specific reference, subsequent revisions do not apply.
· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1] 	3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.
[2] [bookmark: _Ref525006869]3GPP TS 22.101, “Service Principles”.
[3] [bookmark: _Ref525006438][bookmark: _Ref514734103]3GPP TS 22.228, “Service requirements for the IP Multimedia Core Network Subsystem”.
[4] [bookmark: _Ref525006719][bookmark: _Ref14506228]3GPP TS 23.107, “QoS Concept and Architecture”.
[5] [bookmark: _Ref525006493]3GPP TS 23.228, “IP Multimedia Subsystem”.
[6] 	3GPP TS 25.201, “Physical layer - General description”.
[7] 3GPP TS 25.212, “Multiplexing and channel coding (FDD)”.
[8] 3GPP TS 25.331, “RRC Protocol Specification”.
[9] 3GPP TS 32.201, “Specification of the 3GPP Confidentiality and Integrity Algorithms”.
[10] 3GPP TS 44.018: “Radio Resource Control protocol”.
[11] 3GPP TS 44.118, Release 11: “Radio Resource Control protocol, Iu mode”.
[12] 3GPP TS 44.060: “Radio Link Control/Medium Access Control protocol”.
[13] 3GPP TS 44.160, Release 11: “Radio Link Control/Medium Access Control protocol, Iu mode”.
[14] 	3GPP TS 45.002: “Multiplexing and multiple access on the radio path”.
[15] [bookmark: _Ref14505732]3GPP TS 45.003: “Channel Coding”.
[16] 3GPP TS 45.005: “Radio transmission and reception”.


	  2nd Modification



[bookmark: _Toc288863725]6.5	Protocol architecture
[bookmark: _Toc288863726]6.5.1	Iu mode
Figure 1 below illustrates the protocol architecture in conjunction with FLO in Iu mode:
 
[image: Last global protocol archi]
Figure 1: Protocol Architecture for FLO in Iu mode
The physical layer offers transport channels to the MAC sublayer. MAC is responsible for mapping temporary block flows (see 3GPP TS 44.160 [13]) on appropriate transport channels.
One type of transport channel is introduced: Dedicated CHannel (DCH). A DCH is a unidirectional channel dedicated to one MS used in uplink or downlink. A mobile station may have one or more TrCHs of type DCH active at the same time.

	  3rd Modification


[bookmark: _Toc288863741]
8.1.2	RLC protocol
FLO allows for transmission of RLC information in RLC acknowledged mode, RLC unacknowledged mode and RLC transparent mode.
The functions and services provided by the RLC protocol are defined in 3GPP TS 44.160 [13]. No new functions or services are needed to support FLO.
RLC blocks are transferred between two peer RLC entities at a maximum rate of one RLC block per TTI, per timeslot.
[bookmark: _Toc288863742]8.1.3	MAC protocol
The MAC sublayer allows the transmission over the physical layer with FLO of upper layer PDUs from one mobile station on dedicated basic physical subchannel(s). MAC does not allow for operation on shared basic physical subchannel using FLO.
The specific functions provided by the MAC protocol when FLO is used are listed below:
-	Mapping between TBFs and transport channels. The MAC is responsible for mapping of TBF(s) onto the appropriate transport channel(s).
-	Selection of the appropriate transport format per transport channel. The MAC is responsible for selecting the appropriate transport format for each transport channel within the transport format set configured by RRC for each transport channel so that the resulting transport format combination on the coded composite transport channel belongs to the transport format combination set configured by RRC.
-	Priority handling between data flows of one MS.
Other functions provided by the MAC protocol when FLO is used are listed in 3GPP TS 44.160 [13].

	  4th Modification        



[bookmark: _Toc288863758]8.4	Ciphering in Iu mode
[bookmark: _Toc288863759]8.4.1	General
Ciphering is provided following the same principles as when FLO is not used. 
The ciphering function is performed either in the RLC sublayer or in the MAC sublayer according to the following rules:
-	The RLC sublayer is responsible for ciphering/deciphering RLC data blocks in case of non-transparent RLC mode (unacknowledged or acknowledged);
-	The MAC sublayer is responsible for ciphering/deciphering user data in case of transparent RLC mode. It is also responsible for ciphering/deciphering some RLC/MAC control messages as specified in 3GPP TS 44.160 [13].
The ciphering function uses the ciphering algorithm f8 specified in 3GPP TS 35.201.
[bookmark: _Toc288863760]8.4.2	Parameters settings
[bookmark: _Toc288863761]8.4.2.1	RLC non-transparent mode
Table 2 defines how to set the input parameters to the ciphering algorithm.
Table 2: Input parameters to the ciphering algorithm
	Input parameters
	Size in bits
	Settings

	
	
	RLC Mode
	Unack
	Ack

	Count
	32
	MSB
	HFN
	27 bits
0…134217727
	23 bits
0…8388607

	
	
	
	RBid indicator
	1 bit
1 (RBid available)

	
	
	LSB
	BSN
	4 bits
0…15
	8 bits
0…255

	Direction
	1
	
	Direction
	1 bit
0 (uplink)
1 (downlink)

	Bearer
	5
	
	RBid
	5 bits
0…31

	Length
	11
	
	Length in bits of the plain data to cipher
	11 bits
0…1370



NOTE:	these parameters are the same as for DCCH and TCH TBF modes, except the maximum length, which is higher.
[bookmark: _Toc288863762]8.4.2.2	RLC transparent mode
3GPP TS 44.160 [13] defines how to set the input parameters to the ciphering algorithm.
[bookmark: _Toc288863763]8.4.2.3	RLC/MAC control messages
3GPP TS 44.160 [13] defines how to set the input parameters to the ciphering algorithm.

	  5th Modification        



[bookmark: _Toc288863778]11	Impact on Specifications
 The affected specifications by the introduction of FLO are:
-	3GPP TS 43.051: “GSM/EDGE Radio Access Network (GERAN) overall description; Stage 2”.
-	3GPP TS 44.004: “Layer 1 - General Requirements”.
-	3GPP TS 44.018: “Radio Resource Control protocol”.
- 	3GPP TS 44.118: “Radio Resource Control protocol, Iu mode” [11].
-	3GPP TS 44.060: “Radio Link Control/Medium Access Control protocol”.
-	3GPP TS 44.160: “Radio Link Control/Medium Access Control protocol, Iu mode” [13].
-	3GPP TS 45.001, “Physical Layer on the Radio Path (General Description)”.
-	3GPP TS 45.002: “Multiplexing and multiple access on the radio path”.
-	3GPP TS 45.003: “Channel coding”.
-	3GPP TS 45.005, “Radio transmission and reception”.
-	3GPP TS 45.008, “Radio subsystem link control”.
-	3GPP TS 51.010, “Mobile Station (MS) conformance specification”
-	3GPP TS 51.021, “GSM radio aspects base station system equipment specification”.

	  End of Modifications        
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