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1. Introduction

In last SA2 meeting, SA2 received an LS from GERAN related to the Enhanced Gb Feasibility Study. 

The LS had attached the last version of the Feasibility Study TR, and contained in this TR there were some open issues that GERAN wanted SA2 to review to help concluding the feasibility study.

In this contribution Ericsson has looked into the open issues that seems to impact SA2 and the stage 2 specifications, described how SA2 is impacted and also proposed possible text for LS answer. 

2. Open Issues – Discussion

The following colour notation is used in the table below.

Red text – Describes how SA2 is impacted, i.e. SA2 interpretation of the problem.

Blue text – Describes a proposal for possible answer to be sent back to GERAN.

Table 1 – Open issues

	No
	Description
	SA2 impacts
	SA2 comments/proposals

	1
	Impact of 'Multiple TBFs' in 44.064

Should stage 2 description of the feature be described in this TS?
	
	

	2
	Impact of 'handover of PS services' in 44.064

Should stage 2 description of the feature be described in this TS?
	
	

	3*
	Two sub-clauses for real time QoS

Is there need for two sub-clauses to cover real time related issues, namely Radio channel combinations for support of conversational and streaming services and Support for PS services with real-time QoS?
	
	

	4
	QoS set of attribute values

The QoS set of attribute values to be supported has not been identified as yet.
	
	

	5
	Service limitations

Limitations in the services able to be offered by an evolved GERAN A/Gb mode compared to UTRAN need to be identified and notified to SA1.
	
	

	6
	DTM handover

It is not clear whether or not there is a requirement for the evolved GERAN A/Gb mode to offer simultaneous handover of CS and PS resources. There are two actions to be solved:

· Manufacturers to investigate the PS interruption time at handover while in DTM.

· Once the previous point is cleared, operators to investigate whether such interruption is enough for PS services that may happen in parallel with a CS connection.
	Service requirements should be clarified with SA1.

The main impact from SA2 point of view if DTM handover is required is to specify the sequences for a Combined Handover in same way as already specified for Combined RAU in 23.060.
	Contributions on 23.060 will be handled as soon as service requirements are clarified and the Handover sequences in GERAN are agreed.

	7
	Delay for conversational services

A study on the delay for the support of conversational services needs to be performed. This study should cover:

· Quantitative effect of re-establishing the compressors in the SNDCP layer.

· Its effect on speech quality.

· Comparative analysis with the delay and delay variations in GERAN Iu mode.

· Investigations on possible reductions to the delay between the MS and the SGSN.
	Discuss whether SA2 believes that introducing a PS Handover procedure gives an acceptable delay during cell change? 

And also if SA2 sees other possible ways to reduce delay even further between SGSN and MS.

As GERAN Iu is not available yet either, it is not possible to perform a proper comparison to decide if there are any difference in the delay.


	If introduction of the proposed PS handover gives an acceptable delay for conversational and streaming services, then no need to investigate on possible ways to reduce the delay.

Hence it is proposed to wait for the study result in GERAN (i.e. simulations of the PS handover) before starting any big investigations.

	8*
	Flow control per PFC and multiple TBFs

It needs to be decided whether or not the work on 'flow control per PFC' and 'multiple TBFs in A/Gb mode' should be within the scope of this Feasibility Study.
	
	

	9
	PS handover requirements

The speech/radio performance requirements for the handover of TBFs need to be formulated.
	
	

	10
	LS from SA2 on IMS

Include the contents (or reference) to the LS from SA2 (S2-021529/G2-02xxxx
) in sub-clause Error! Reference source not found..
	
	

	11
	Handover and RAU

Interactions between the Handover and the Routeing Area Update procedures need to be studied.
	Discuss which part of the existing RAU that must be handled during Handover, and which parts that still can be handled in the following RAU?

Current GERAN proposal is to reuse the Relocation procedure as much as possible, i.e. the Handover procedures follow the sequences as specified for RNS Relocation. We will then more or less end up with the same interactions as between RAU and RNS Relocation in Iu mode.

One exception is the TLLI handling, as TLLI is only applicable for Gb interface.

· Current GERAN assumption is that a new TLLI must be sent to MS during Handover via the old cell.

Another issue to discuss is the Security Functions, whether it should be handled as part of the Handover or if it can be performed after the handover?
	If MS requires a new TLLI before it enters the new cell, then we just have to provide it as part of the Handover procedures, shouldn’t be any problem.

Concerning the Security Functions it depends whether we want to transfer needed Ciphering information to new SGSN during Handover. If new SGSN is able to continue with the same Ciphering parameters as used in old SGSN, then there is no need for executing the Security Functions already during Handover. 
To begin bi-casting we must assume the use of the same ciphering parameters in the new SGSN. We also assume that there is no immediate need to authenticate a subscriber, as we trust the old-SGSN to only handoff valid subscribers. The new SGSN can re-authenticate at any time following handover if it so chooses.

Even in existing RAU procedure the Security functions are optional, and can in principle be performed at any time after the RAU.



	12
	Dedicated channels

It is for further study whether or not dedicated channels are needed.
	
	

	13*
	FLO

Impact on the Flexible Layer 1 WI by the radio support for real time QoS needs to be studied.
	
	

	14*
	Transport network

The capabilities of the current transport network/technologies to support real time traffic need to be studied.
	Discuss whether there exist any known problems in Frame Relay and/or IP as transport network for Enhanced Gb.
	No limitations on the capabilities of current transport networks have so far been shown. 

Both Gb/FR and Gb/IP are standardized, and the operators are free to chose the configuration that best fits their needs.

	15
	Functional split

A modification of the current functional split between RAN and CN (in the context of support of real time QoS classes) needs to be studied.
	Discuss whether a change in the architecture actually will lead to any increased performance?

· Delay?

· Overhead?

Also discuss the features that possibly could be candidates for RAN:

· Ciphering

· Header Compression
	Conclusion so far is that performance does not require any change in the architecture.

It is also unclear if there actually will be any better performance by moving features from SGSN to BSC, since it then will be a need to restart Ciphering and Compression for every Inter BSC Handover. 

With the existing architecture this is only done at Inter SGSN Handover.

	16
	Multiple TBFs in DTM

Should DTM mode be expanded to support the case where only one CS based application and one or more PS based applications are supported in parallel (i.e. where none of the PS based applications are provided handover treatment) assuming no changes to legacy DTM mode.


	
	

	17
	Existing or new messages

Multiple TBF scenarios not supported using legacy mode control plane messages shall be accommodated by either defining new control plane messages or modifying legacy control plane messages. 
	
	

	18
	Number of TBFs

A Multiple TBF capable MS shall support signalling for N uplink TBFs. A Multiple TBF capable MS shall support signalling for M downlink TBFs.
	
	

	19
	Number of LLC SAPIs

Should we expand the number of LLC SAPIs (only 8 of 16 are currently defined) to support multiple data flows?
	
	

	20
	PFI-LLC SAPI relationship

Should the specification introduce a limitation regarding the enforcement of a one to one relationship between PFI and LLC SAPI? (And how does this affect the CN impact of this solution?)
	There only exist 4 LLC SAPI’s for data, which then means only 4 PFI’s, and 4 TBF’s per MS.

( One PFI is predefined for Best-effort, which only makes 3 left. 

There is a possibility to support up to 15 PDP contexts per MS and each PDP context could in principle use different QoS and PFC. The possibility to perform flow control per PFC is then kind of restricted if they anyway will be mapped down to 4 LLC SAPI’s.
	The limitation with only 4 LLC SAPI for data seems to be an applicable problem even for existing GPRS releases. 

The most probable way forward is to check the possibilities to increase the number of LLC SAPI’s for data.

( There exist some spare/reserved SAPI’s in the LLC spec, so there shouldn’t be any problem to allocate some more for data traffic.

	21
	Inclusion of other working groups in enhanced Gb discussions

Introduction of handover for the Gb interface impacts MS, BSS and CN. It may also impact the overall system behavior and should therefore be discussed with other working groups, e.g. SA2.
	
	

	22
	Consideration of alternative approach for handover

The solution proposed in [AHAGB-025] should be analysed more deeply to get a clearer view on available alternatives and the issues impacting their feasibility. 
	Discuss whether a new Inter-BSS interface is an agreeable solution for the following Handover scenarios:

· Intra PLMN/System?

· Inter PLMN?

· Inter System?
	In order to support the BSS bi-casting, there is a need to introduce a new interface between BSS’s and even between BSS and RNC.

Since inter BSC interface is not even supported in GERAN Iu, it is not seen as a appropriate solution architecture wise for enhanced Gb.

	23
	Service Interruption Time

The service interruption time, which can be achieved has to be estimated. It has to be verified that the requirement to stay below 150 msec can be met.
	
	

	24
	Handling of Ciphering

Security aspects (e.g. use different ciphering parameters on the new Gb-leg in t-SGSN) need further investigation. A new handling for the LLC has to be defined because the LLC is currently reset during the RAU procedure (Inter-SGSN case). This would possibly cause additional delay.
	Discuss the option to avoid RESET by transferring the Ciphering parameters used in old SGSN to the new SGSN.

If new SGSN can continue Ciphering using the same IOV as used by old SGSN, the MS will be able to de-cipher without any RESET first?
	No architectural problems by adding needed Ciphering parameters in the appropriate GTP message. Seems to be a minor modification to solve this problem.

	25
	Handling of Compression

Transfer of compression contexts and negotiation mechanism between MS and network during handover has to be clarified. Results may introduce additional delay before data transfer can be resumed in the target cell.
	Discuss the option to avoid a new header compression initialisation in new SGSN by transferring the compression contexts from old to new SGSN during handover.

It could also be discussed how big the additional delay actually is if new SGSN have to send full headers in some packets to re-sync the compression?
	In the RFC for ROHC, it is already described the option to avoid re-initialisation in target node by sending the compression context from source to target node. 

Since this option is specified in ROHC and also already supported between RNC’s, there should be no technical problems introducing it even between SGSN’s for the PS handover case.

Initial start-up of speech application and other possible re-sync of compressor and de-compressor will require temporary allocation of bandwidth not normally needed.

This solution is needed independent of handover, but could also be used as part of handover procedure.



	26
	Handling of Intra-BSS Handover

Intra-BSS handover case needs to be studied in detail. Especially it has to be clarified if data duplication in SGSN may be applied for every cell change (impact on SGSN perfor​mance) and the interaction with the cell update procedure.
	Discuss if intra-BSS HO shall be handled internal in BSS or if it is better to keep a consistent handling in SGSN independent of intra/inter-BSS?

Depends on the BSS implementation and PCU solution, whether is supports redirections of PDU’s from one cell queue to another cell queue?

Anyway from SGSN point of view the two cells belongs to different BVCI’s, and SGSN actually don’t care whether the BVCI’s belongs to the same BSS or not.
	The existing Cell Update procedure is just a BSSGP message where SGSN discovers that BSC have included a new CGI. 

Whether this is a HANDOVER COMPLETE (as proposed when introducing PS handover) or any other BSSGP message is not important for the SGSN. Any interaction problem with the cell update procedure is hence not seen.

	27
	Impacts on overall system behaviour

A general difference between the Gb- and the Iu-mode is that in Iu-mode the CN has not to deal with cell level-mobility control. The consequences of maintaining the cell-level mobility in the CN when introducing the backward handover principle for the enhanced Gb mode as well and the corresponding impact on the overall system behaviour need to be studied in detail.
	Discuss whether or not SA2 sees major impacts on the overall system behaviour when handling cell level mobility in the CN.
	In Gb mode Cell level mobility is already handled by CN. The additional signalling in enhanced Gb due to the new Handover procedures is not seen as an impact on the overall system behaviour.

If cell level mobility were handled by BSC, the CN would still be involved/impacted since signalling for informing about the new cell identity normally applies.

	28
	Coordination between handover and RAU

How to handle Routeing Area Updates whilst allowing the real-time user data to be transmitted and the impact on the MS functionality as well as on the SGSN functionality needs further investigation.

In order to allow uplink data transfer in the target cell after handover with a minimum service interruption it appears to be necessary to allocate the new TLLI (t-TLLI) to the MS while it is still in the old cell. The consequence of this is a change in the RAU procedure.

The MS has to store two TLLIs and implement new procedures.  The CN must be able to split the functionality between allocation of P-TMSI/TLLI and updating of the HLR (new RAU procedure). This leads to considerable impact on the MS and CN and open issues such as; how  to distinguish different sorts of RAU.

Possible dependence to LAU (e.g. via combined LAU/RAU procedure) has to be investigated.
	What restrictions exist when it comes to allowing transmission of user data during Handover?

Also discuss if there are any architectural impacts on allowing P-TMSI/TLLI allocation during Handover.


	Comparing with RAU there are no restrictions on sending user data during the RAU procedure itself. 

The problem is the Security procedure since the MS might not know for which PDU the new ciphering key would apply, and the de-ciphering might then be mixed up. 

As the Security function is not mandatory in RAU, and hence not in Handover either, there should be no problem with data transmission during the Handover procedure.

About TLLI in RAU, It is already today optional to allocate new TLLI during RAU, so there is no change in the RAU procedure itself due to no TLLI allocation.

	29
	Signalling transfer for handover via Um interface

Mechanisms for signalling transfer across radio interface have to be clarified. (e.g. RLC/MAC control messages or RR signalling message format, bandwidth requirements).
	
	

	30
	Interaction between handover and FLO

Clarify handover handling in case the impacted mobile uses FLO.
	
	

	31
	Handover message transfer BSSGP to GMM

Possibly the definition of a new SAP between BSSGP and GMM is required; the existing SAP GMM is currently used for messages originating from a GMM peer.
	
	

	32
	Mobiles and TBF subject to handover

It has to be investigated how the BSS can decide which mobiles and which TBF’s are subject to handover via enhanced Gb.
	
	

	33
	Interaction between handover and an optimised LLC/SNDCP protocol handling (if required)

Use of optimised LLC/ SNDCP header might considerably impact handover, e.g. if the optimisation requires ciphering to be performed in BSS.
	Discuss whether an optimised LLC/SNDCP protocol handling is demanded, and if yes if reducing the headers is sufficient, or if architectural change is required?
	As it is not seen beneficial to do any change in the architectural split, the study should concentrate on how it is possible to reduce the LLC/SNDCP headers in existing architecture. 

	34
	Handling of handover for mobiles in DTM state

Combined handover scenarios (ps&cs), especially required coordination between cs and ps domain need to be studied. (Note: currently in A/Gb mode the ps connection follows the cs handover decision in RAN).
	
	

	35
	Channel types to be supported by handover

Handover procedures will be impacted by the channel types to be handled. Clarify which channels types have to be considered (e.g PDTCH or TCH like channel ?. SDCCH ?).
	
	

	36
	Relation to RLC/MAC and multiple TBFs

It is for further study how radio channel will work together with general RLC/MAC functions as well as the support for Multiple TBFs.
	
	

	37
	Relation to FLO

It is for further study how the channel combination in solution one would work together with FLO.
	
	

	38
	Control entity

It is for further study where the control entity is located and which tasks it handles (e.g. connection set-up / release, handover, measurement reports etc); see TDoc AHAGB-010.
	
	

	39
	Solution 1: Layer 2

It is for further study whether RLC/MAC or LADPm is used as Layer 2 protocol for solution 1.
	
	

	40
	Multiple dedicated channels in DTM

Should it be possible to have more than one dedicated channel while in dual transfer mode (i.e. while one —or more (FFS)— TBFs are allocated to the same MS?
	
	

	41
	Direct transitions: packet transfer mode ( DTM

· Manufacturers to investigate the PS interruption time during these two transitions.

· Once the previous point is cleared, operators to investigate whether such interruption is enough for PS services that may happen in parallel with a CS connection.
	
	

	42
	Information needed at DTM ( packet transfer mode

In addition to PSI 14, is there any information that needs to be provided to the MS when releasing the CS connection while in DTM?
	
	

	43
	Which protocol layer to support segmentation and re-assembly

SNDCP, FR, IP, underlying transport protocol or all of these.  
	
	

	44
	SNDCP/LLC Solution 1: Removal of LLC functionality

What can be removed/moved from LLC header? What are the layers that need to be extended with functionality removed from LLC?
	
	

	45
	SNDCP/LLC Solution 1: Removal of SNDCP functionality

What can be removed/moved from SNDCP header? What are the layers that need to be extended with functionality removed from SNDCP? 
	
	

	46
	SNDCP/LLC Solution 1: spectral efficiency

What is the expected spectral efficiency after scaling down LLC and SNDCP headers?
	
	

	47
	SNDCP/LLC Solution 2 : spectral efficiency 

What is the expected spectral efficiency if LLC/SNDCP headers are not scaled down?

	
	

	48
	SNDCP/LLC Solution 1 & 2: ROHC

ROHC on SNDCP?
	
	

	49
	SNDCP/LLC Solution 1 & 2: ROHC context relocation

ROHC context relocation mechanism to be applied
	
	

	50
	SNDCP/LLC Solution 2: LLC header size

If ciphering is kept in LLC, what is the LLC header size? 
	
	

	51
	SNDCP/LLC Solution 1 & 2: LLC header size

If ciphering is moved from LLC, what is the LLC header size?
	
	

	52
	SNDCP/LLC Solution 1 & 2: Ciphering

If ciphering is removed from LLC, what is the entity that the ciphering functionality is added?
	Related to the discussion whether the architectural split can be changed. 

If ciphering is removed from LLC the only option is to move it to BSS.


	Any change in the architecture is not recommend.

Mainly a GERAN issue to discuss where in BSS the ciphering possibly could be handled.

	53
	Conversational sub-classes

Are there different subclasses within conversational class service (i.e. optimised and generic)?
	
	

	54

	ROHC performance evaluation in Gb architecture

In the Gb architecture it is assumed that ROHC is placed in the SNDCP layer. A longer round trip delay (compared to GERAN Iu mode) will possibly degrade the performance of the compression algorithm in the case a re-initialisation of the ROHC context is needed. A study performance of ROHC in the Gb needs to be performed. This study should cover:

· Quantitative effect of re-establishing the compressors in the SNDCP layer.

· Its effect on speech quality.

· Analysis of the impact of peer-to-peer delay on ROHC performance.

· An assessment of how frequent ROHC context re- initialisations are.
	( See point 25 above.


	The listed problems are not relevant, as ROHC context relocation is possible according to specifications.

	55
	Different size of compressed IP packets

It is for further study how the varying size of the compressed IP packets is handled.
	
	

	56
	Inter SGSN handover

Configuration of SNDCP entities and relocation of ROHC context at an inter SGSN (intra-RAT) handover is for further study.
	Relocation of ROHC context already discussed above.
	No architectural problems seen.

	57
	Inter-RAT handover

Configuration of SNDCP or PDCP entities and relocation of ROHC context at an inter-RAT handover is for further study.
	Discuss how a relocation of ROHC contexts between a Gb mode SGSN and an RNC is performed?
	Same as for intra RAT, configuration is mainly to ensure that the SNDCP and the PDCP entities are configured with the same parameters.

The ROHC context consists of internal ROHC data related to the IP protocol, not dependent on the SNDCP or PDCP entity.  Hence no problems to just move the ROHC context from SNDCP to PDCP.

	58
	Support of UEP

Clarify if there is a requirement to have support of UEP in an enhanced Gb mode.
	Discuss the need for UEP in enhanced Gb mode.
	According to 21.877 UEP is applicable even for A/Gb mode.

( Applicable for all services that requires several parallel IP flows, e.g. IMS, and hence as it is a requirement for enhanced Gb to support IMS, UEP is applicable for enhanced Gb.

	59
	UEP architecture

Clarify status of SA2 discussions in order to enable discussions on an overall architecture level.
	Main SA2 impact is to discuss how to inform the BSC about the UEP information. 

And which information that is needed by BSC.
	SA2 status in TR 21.877.

( Architecture not settled yet.

	60
	Requirements for integrity protection

It is not clear at the moment:

· Whether a requirement to introduce integrity protection in enhanced A/Gb mode exists. If yes, it needs to be studied to which messages it should apply.

· Whether integrity protection can be applied to the PS domain only.

· Whether integrity protection can be applied to NAS signalling messages only.
	
	

	61
	Overall solution for integrity protection

A reasonable solution providing integrity protection for both CS and PS domain related signalling has not been provided so far.
	
	


3. Proposal

To be included in the LS answer to GERAN concerning the Enhanced Gb Feasibility Study.
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