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1. Introduction

At RAN2#45, RAN2 received a liaison from GERAN requesting us to provide feedback on the changes required to RAN2 specifications to enable the PS handover feature to be used between UTRAN and GERAN systems. The aim of this document is to list these required changes following analysis of TS43.129. 

2. Discussion

2.1
High-level architecture

Firstly, on the high level architecture of PS handover, it is the understanding of Vodafone that the PS Handover procedure within GERAN is not intended to cover the DTM case in Release 6 specifications. However, this capability may be added in a later Release. This assumption is taken in defining the needed functional changes.

2.2 Basic functional changes required

Looking at the architectural principles and the highlighted parts in TS43.129, the following changes are required within the UTRAN air interface protocols:

Provision of MS radio access capability information: 

1) It is required for the UE to send this information to UTRAN when it establishes an RRC connection and also when UE capability information is generally required by the UTRAN.

2) It is required for the BSS/CN (see note) to send this information to UTRAN when a handover is triggered towards UTRAN. This is FFS, and there is discussion on the CN1 reflector on whether this information is sent from the SGSN or from the BSC. However, it seems that both of the current solutions have similar impact to the RRC protocol.

Ciphering algorithm: 

GPRS uses ciphering algorithm GEA0..2. This needs to be taken into account by the UTRAN and provided in the Security Mode Command.

Transfer of START-PS value: 

Currently this is not transferred via the CN during handover from GERAN to UTRAN and from UTRAN to GERAN. This needs to be added to align with the CS handover case. (Note that the START-PS and START-CS information is sent today by the UE on completion of the Handover to UTRAN).

Handover of multiple RABs: 

In current RAN2 specifications, it is only possible to handover a single RAB. Updates are needed to allow multiple PS RABs to be handed over.

GERAN-Iu mode: 

Changes required to the SRNS Relocation procedure (particularly the SRNS Relocation Info IE) to ensure that all of the above is possible. 

2.3 RRC Information Elements that need to be updated for basic functionality

In order to highlight the changes required to the RRC messages, the changes have been highlighted to the tabular below:

10.2.15
HANDOVER FROM UTRAN COMMAND

This message is used for handover from UMTS to another system e.g. GSM. One or several messages from the other system can be included in the Inter-RAT message information element in this message. These messages are structured and coded according to that systems specification.


RLC-SAP: AM


Logical channel: DCCH


Direction: UTRAN(UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now"
	

	RB information elements
	
	
	
	
	

	RAB information list
	OP
	1 to <maxRABsetup>
	
	For each RAB to be handed over. In handover to GERAN Iu mode the RAB information is included in the GERAN Iu message below.
	

	>RAB info
	MP
	
	RAB info 10.3.4.8
	
	

	Other information elements
	
	
	
	
	

	CHOICE System type
	MP
	
	
	This IE indicates which specification to apply, to decode the transported messages
	

	>GSM
	
	
	
	
	

	>>Frequency band
	MP
	
	Enumerated (GSM/DCS 1800 band used), GSM/PCS 1900 band used)
	
	

	>>GSM message
	
	
	
	
	

	>>>Single GSM message
	MP
	
	Bit string (no explicit size constraint)
	Formatted and coded according to GSM specifications The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the GSM message.
	

	>>>GSM message List
	MP
	1.to.<maxInterSysMessages>
	Bit string (1..512)
	Formatted and coded according to GSM specifications. The first/leftmost/most significant bit of the bit string contains  bit 8 of the first octet of the GSM message.
	

	>GERAN Iu
	
	
	
	
	REL-5

	>>Frequency band
	MP
	
	Enumerated (GSM/DCS 1800 band used), GSM/PCS 1900 band used)
	
	REL-5

	>>GERAN Iu message
	
	
	
	
	REL-5

	>>>Single GERAN Iu message
	MP
	
	Bit string (no explicit size constraint)
	Formatted and coded according to [53]. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the message.
	REL-5

	>>>GERAN Iu message List
	MP
	1 to <maxInterSysMessages>
	Bit string (1..32768)
	Formatted and coded according to [53]. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the message.
	REL-5

	>cdma2000
	
	
	
	
	

	>>cdma2000MessageList
	MP
	1.to.<maxInterSysMessages>
	
	
	

	>>>MSG_TYPE(s)
	MP
	
	Bit string (8)
	Formatted and coded according to cdma2000 specifications. The MSG_TYPE bits are numbered b0 to b7. The first/leftmost/most significant bit of the bit string contains bit 7 of the MSG_TYPE.
	

	>>>cdma2000Messagepayload(s)
	MP
	
	Bit string (1..512)
	Formatted and coded according to cdma2000 specifications. The first/leftmost/most significant bit of the bit string contains the bit 7 of the first octet of the cdma2000 message.
	


10.3.8.7
Inter-RAT UE radio access capability (from RRC CONNECTION COMPLETE and UE CAPABILITY INFORMATION messages - and INTER-RAT HANDOVER INFO WITH INTER RAT CAPABILITIES and SRNS RELOCATION INFO messages)

This Information Element contains the inter-RAT UE radio access capability that is structured and coded according to the specification used for the corresponding system type.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE system
	MP
	
	
	
	

	>GSM
	
	
	
	
	

	>>Mobile Station Classmark 2
	MP
	
	Octet string (5)
	This IE is formatted as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 information element in [5]. The first octet is the Mobile station classmark 2 IEI and its value shall be set to 33H. The second octet is the Length of mobile station classmark 2 and its value shall be set to 3.

The octet 3 contains the first octet of the value part of the Mobile Station Classmark 2 information element, the octet 4 contains the second octet of the value part of the Mobile Station Classmark 2 information element and so on. For each of these octets, the first/ leftmost/ most significant bit of the octet contains b8 of the corresponding octet of the Mobile Station Classmark 2.
In this version of the protocol the first two octets of the Mobile Station Classmark 2 IE containing the Mobile station classmark 2 IEI and the Length of mobile station classmark 2 contents should be ignored by the receiver.
	

	>>Mobile Station Classmark 3
	MP
	
	Octet string (1..32)
	 This IE is formatted as 'V' and is coded in the same way as the value part in the Mobile station classmark 3 information element in [5].

The first octet contains octet 1 of the value part of Mobile station classmark 3, the second octet contains octet 2 of the value part of Mobile station classmark 3 and so on.
See NOTE 1.
	

	>>MS Radio Access Capability
	MP
	
	Bit string (1..x)
	Formatted and coded according to [3G TS44.018] 
	REL-6

	>GERAN Iu
	
	
	
	
	REL-5

	>>MS GERAN Iu mode Radio Access Capability
	MP
	
	Bit string (1..170)
	Formatted and coded according to [53]. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the IE.
	REL-5

	>cdma2000
	
	
	
	
	

	>>cdma2000Message
	MP
	1.to.<maxInterSysMessages>
	
	
	

	>>>MSG_TYPE(s)
	MP
	
	Bit string (8)
	Formatted and coded according to cdma2000 specifications. The first/leftmost/most significant bit of the bit string contains bit 7 of the MSG_TYPE.
	

	>>>cdma2000Messagepayload(s)
	MP
	
	Bit string (1..512)
	Formatted and coded according to cdma2000 specifications. The first/leftmost/most significant bit of the bit string contains bit 7 of the first octet of the cdma2000 message.
	


NOTE 1:
The value part is specified by means of CSN.1, which encoding results in a bit string, to which final padding may be appended upto the next octet boundary [5]. The first/ leftmost bit of the CSN.1 bit string is placed in the first/ leftmost/ most significant bit of the first octet. This continues until the last bit of the CSN.1 bit string, which is placed in the last/ rightmost/ least significant bit of the last octet.

10.3.8.8a
Inter-RAT UE security capability (from SECURITY MODE COMMAND message)

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE system
	MP
	
	
	

	>GSM
	
	
	
	

	>>GSM security capability
	MP
	
	
	The value TRUE means that the indicated ciphering algorithm is supported.

	>>>A5/7 supported
	MP
	
	Boolean
	

	>>>A5/6 supported
	MP
	
	Boolean
	

	>>>A5/5 supported
	MP
	
	Boolean
	

	>>>A5/4 supported
	MP
	
	Boolean
	

	>>>A5/3 supported
	MP
	
	Boolean
	

	>>>A5/2 supported
	MP
	
	Boolean
	

	>>>A5/1 supported
	MP
	
	Boolean
	

	>>>GEA0 supported
	MP
	
	Boolean
	

	>>>GEA1 supported
	MP
	
	Boolean
	

	>>>GEA2 supported
	MP
	
	Boolean
	

	
	
	
	
	


10.3.3.42c
UE security information2 (to be added to INTER-RAT HANDOVER INFO and INTER RAT HANDOVER INFO WITH INTER-RAT CAPABILITIES messages)

Upon receiving a UE information request from another system, the UE shall indicate the requested security information. The UE security information includes the following RRC information.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UE information elements
	
	
	
	

	START-PS
	MP
	
	START 10.3.3.38
	START values to be used in this CN domain.


2.4 Issues that need more work

1
PDCP Sequence Number mapping 

In the TS43.129, it states that there is an open issue regarding the N-PDU number<>PDCP SN mapping. Only in the case that “lossless” SRNS Relocation is used by an RRC connection, is it necessary to use PDCP sequence numbers. If these PDCP sequence numbers are intended to be used immediately on handover to UTRAN, there needs to be some translation between the N-PDU sequence number – provided via the GGSN/SGSN, and the PDCP sequence number provided at the RNC. 

Proposed way forward: The current assumption of Vodafone is that the first PDCP Sequence Number used following handover to UTRAN can be set equal to “0” in the UTRAN and the UE. And thus, there is only the need to specify this behaviour in 3G TS25.323. Vodafone see no reason why there should be an explicit coding of the PDCP SN based on the N-PDU sequence number. However, this does not seem to be consistent with TS43.129.

2
RoHC Context Relocation 

Currently during SRNS Relocation it is possible to maintain the RoHC context by performing “Context Relocation”, involving the sending of the RFC3095 CONTEXT INFO message from Source to Target RNC. It is the assumption of Vodafone that it is not intended for this to be extended for the case of 3G-2G PS handover. However this needs more clarification.

Proposed way forward: Vodafone believe it would be useful to ask GERAN2 what their assumptions are on its usage for inter-BSC handover. Then we can separately decide it if it essential for the inter-RAT case.

3
Compressed Inter-RAT Handover Info message

Assuming that the Inter-RAT Handover Info message will be used by GERAN when establishing a PS call, there are some other issues to be considered.

In Release 5, the “Compressed Inter-RAT Handover Info message” functionality was added to the specifications, where some of the UE “PS” capabilities were decided not to be added to the message. This was due to the fact that these capabilities were not essential for CS handover, and could probably be acquired once the UE was connected in UTRAN. Obviously now that we are considering a PS handover to UTRAN, we need to decide how to enable the UTRAN to acquire the UE capability information it needs during the handover.

Vodafone consider the following options:

1) We indicate that when the UE establishes a PS conversational call in GPRS, it sends the full INTER RAT HANDOVER INFO message to the BSC.

2) We add a reference (maybe even default) PS radio bearer configuration to the UE, such that it is always possible for the UTRAN to assume some reference radio bearer configuration that can be used immediately following the handover. It would probably be suitable to have at least one “Streaming” configuration, and one “Conversational” configuration.

3) We add bits to the INTER RAT HANDOVER INFO message to allow the UE to signal what level of support it has in UTRAN, i.e. HSDPA, PDCP, etc.

Proposed way forward: RAN2 should discuss this further between now and the next meeting.

3.
Proposal

Vodafone propose that:

1) The basic changes in section 2.2 and 2.3 are agreed in principle. 

2) The open issues are discussed and agreed for the next meeting.

