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1. Introduction

This document contains the text proposal for TR37.803 discussed and agreed during email discussion number 6 on Macro to Open/Hybrid HNB enhanced mobility.
-----------------------------------------Text Proposal------------------------------------------
2. Text Proposal for TR 37.803

The text proposal below is developed by focusing on three main aspects:

· Mobility scenario

· Problem definition

· Available solutions

Once the topics above will be developed and convergence on the solutions to be adopted will be reached, the section on Agreed Way Forward will be filled.

NOTE: the text below is entirely new to TR 37.803 and as such would need to be entirely added to the TR. The changes shown are to highlight changes of the proposed text with respect to the baseline text available in RAN3#75.
***********************Start of new text**********************  

6. Enhanced Mobility: description and analysis of the different architectural options

6.x
UMTS architectural topics
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Figure 1: Iur connection from RNC to HNB system via HNB GW.

A deployment scenario for the targeted macro-femto use cases above is depicted in Figure 1 for macro-femto RNS interaction.
6.x.1
Enhanced Mobility with macro network

Some general assumptions for the following study can be beneficial.

It could be desirable that the solutions studied for macro-to-femto enhanced mobility preserve the current signalling for existing mobility procedures as much as possible.

It would also be beneficial if such solutions would preserve the functional split currently assigned to the various elements forming the HNB architecture, without increasing the overall system complexity.

It could be also desirable that the method chosen for membership verification signalling (when required) should be also applicable to the case of inter-CSG enhanced mobility between hybrid HNBs. 

6.x.1.1 Macro to Open HNB Enhanced Hard Handover Mobility

The mobility scenario to be analysed in this section is the enhanced hard handover mobility from Macro cells to Open Access HNB cells. The scenario shall refer to CSG capable UEs.

Problem Definition

Mobility from Macro cells to Open Access HNB cells follows the same principles as mobility between macro cells. Therefore there are no changes needed to existing mobility procedures for macro RNCs nor there is the need for changes at the UE.
Mobility from Macro cells to Open Access HNB cells can already follow Iu based RANAP Relocation procedures. If agreed, an improvement to such mobility consists of supporting Iur based Enhanced SRNS Relocation from macro RNCs to Open Access HNBs via an Iur interface between RNC and HNB GW.

While the signalling between macro RNC and HNB GW shall follow currently standardised procedures in order to be backwards compatible, there is the need to converge on how signalling is exchanged between HNB GW and target HNB.
The main problem for this mobility case is therefore the following:

· How to convey Enhanced SRNS Relocation signalling between HNB GW and HNB

Possible Solutions

Solution 1: Iurh/Iur interworking at HNB-GW
A potential solution is based on the Iurh/Iur interworking function at HNB-GW as described in [1].

[image: image2.emf]HNB

PHY

Data Link

IP

RNSAP

RNA

SCTP

RNSAP

RNC

Layer 2

PHY

SCCP

HNB-GW

PHY

Data Link

IP

RNA

SCTP

PHY

Layer 2

SCCP

Interworking function(s) to be 

identified


Figure 2: Protocol Stack for macro-femto interworking via Iurh-Iur.

Figure 2 shows the protocol stack for macro-femto enhanced mobility based on horizontal connectivity via Iurh/Iur.

The Interworking functions deal with:

· extracting or inserting addressing information from/to RNA,

· on Iurh, RNL related addressing information carried on RNA within the “Receivers HNB RNL Identity” and the “Senders HNB RNL Identity”;

· on Iur, RNL related addressing information is carried within RNSAP.

The call flows in TS 25.467 [2] subclause 7.3 describing the usage of RNA by RNSAP need to be extended in order to describe interworking between an RNA/SCTP and an SCCP based signaling stack. For each of them the new functionalities with regard to the already existing message flows in 25.467 are listed:
· Iurh-Iur Signalling Connection Establishment – HNB initiated

· HNB-GW has to be able to connect an RNA-based signalling connection to an SCCP-based signalling connection for HNB-RNC end-2-end communication

· Iur-Iurh Signalling Connection Establishment – RNC initiated

· HNB-GW is seen by Source RNC as a (configured) neighbour RNC. Any signalling towards a target cell with a respective RNC-Id-prefix is sent to the HNB-GW.

· HNB-GW has to be able (1) to extract the Receivers HNB RNL Id from the (Global) Cell-Id indicated in the initiating RNSAP PDU and (2) to connect an SCCP-based signalling connection to an RNA-based signalling connection for HNB-RNC end-to-end communication

· Transport of RNSAP signalling messages via an established Iurh-Iur signalling connection
· No need for additional functions

· Release of Iurh-Iur connection – HNB initiated

· No need for additional functions

· Release of Iurh-Iur connection – RNC Initiated

· No new function is needed for this procedure.
· Connectionless transfer – HNB Initiated

· HNB-GW has to be able to contain an HNB-GW Id, which has been converted from Senders HNB RNL Id, into a connectionless SCCP message

· Connectionless transfer – RNC Initiated

· HNB-GW has to be able to extract the receiving HNB’s RNL address from received RNSAP PDU

· Iur-Iurh Signalling Connection Refuse – RNC initiated

· HNB-GW has to be able to connect an RNA-based signalling connection to an SCCP-based signalling connection for HNB-RNC end-to-end communication

· Setup of the connectivity between an HNB and an RNC

· The Iur between HNB-GW and RNC is established by configuration.
· The Iurh setup procedure is to establish the Iurh part and terminated in the HNB-GW.
Addressing the RNC-ID via RNA is FFS.

Solution 2:

…

Agreed Way Forward

6.x.1.2 Macro to Hybrid HNB Enhanced Hard Handover Mobility

The mobility scenario to be analysed in this section is the enhanced hard handover mobility from Macro cells to Hybrid Access HNB cells. The scenario shall refer to CSG capable UEs.
Problem Definition

Mobility from macro cells to Hybrid Access HNB cells is currently possible via Iu based RANAP Relocation.  In such mobility procedure the Core Network (CN) is involved in the mobility signalling and it is able to perform Membership Verification to establish whether the UE is member or non-member of the CSG supported by the target cell.

A possible enhancement of such mobility procedure consists of allowing Enhanced SRNS Relocation from macro cells to Hybrid HNB cells via an Iur interface between macro RNC and HNB GW. 

If it is agreed to follow the Enhanced SRNS Relocation, the signalling between macro RNC and HNB GW shall follow currently standardised procedures in order to be backwards compatible. However, there is the need to converge on how signalling is exchanged between HNB GW and target Hybrid HNB.
Further, if it is agreed that the procedure has to be backwards compatible towards legacy CN, the target HNB shall generate the appropriate signalling messages towards the CN as per current Enhanced SRNS Relocation specifications.

In case of such type of Enhanced SRNS Relocation the CN is not involved in the relocation until after the relocation preparation has been completed and the UE has relocated to the target.  
Therefore it is no more possible to follow the same Membership Verification mechanism as per Iu based RANAP Relocation.
The main problems for this mobility case are therefore the following:

· How to convey Enhanced SRNS Relocation signalling between HNB GW and HNB

· How to perform Membership Verification for the UE relocating to the target Hybrid HNB

While the former problem applies both to the Macro to Open HNB mobility and to the Macro to Hybrid HNB mobility scenarios, the latter is specific for the Macro to Hybrid HNB mobility scenario and potential solutions are described below.
Possible Solutions

Solution 1: Membership verification (MV) in CN.

Solution 1a: Source RNC triggers MV before initiating handover.
Note: this solution is not backward compatible. 

Principles:

1. The source RNC requests the MSC/SGSN for CSG access control every time before sending the Enhanced Relocation Request over Iur/Iurh towards the target cell.

2. The MSC/SGSN informs the source RNC whether the UE is member of the target candidate’s CSG-Id.

Evaluation:

This option is consistent with the Rel-9 design principle that is the membership verification is done at the relocation preparation stage and before the admission control is performed by the Target HNB.. However, the solution requires a new message in RANAP to request membership information (for MV or AC) from the CN.
The MSC/SGSN has to get involved “outside” the actual relocation signalling. 
The intention to reduce signalling/processing load in the MSC/SGSN is not really reached, even compared to the current Iu based relocation procedure with CSG access control in MSC/SGSN. 

Solution 1b: Target HNB triggers MV before accepting handover.
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Figure 3: Macro-HNB Hand-in

Macro Hand-in and Hand-out both use the Enhanced SRNS relocation procedure. Although this procedure minimises the involvement of the CN, the CN is still used to switch the UP so has an involvement in each handover.

Access control/membership verification is triggered by the target HNB. As a result of the access/membership query these actions are performed:

a) Response indicates that the UE is a member, so relocation proceeds with the UE as a member. If the HNB is heavily loaded, non-members QoS may be degraded.

b) Response indicates that the UE is a non-member, so relocation proceeds with the UE as a non-member. The appropriate QoS for a non-member will be provided.

c) Response indicates that the UE is a non-member, however the HNB is heavily loaded and cannot accept any more non-members, the relocation request is rejected. 

This solution requires a new message in RANAP to request membership information (for MV or AC) from the CN. However, the solution is consistent with Rel-9 design principle that is the membership verification is done at the relocation preparation stage and before the admission control is performed by the Target HNB.
Issue for this solution (and others) is the membership query sent to one CN domain or both, and if to both, could the responses be different. 

Solution 1c: Target HNB triggers MV during handover, first accepting the UE as a non-member and later upgrading it according to MV outcome.
Principles:

0. The Source RNC and CN do not need to modify their behaviour with respect to Enhanced SRNS Relocation signalling procedures.

1. The relocation preparation procedures at SRNC follow the currently standardised Enhanced SRNS Relocation procedures via Iur interface between SRNC and HNB GW.

2. Upon successful relocation preparation and RRC signalling completion, the UE is temporarily admitted in the target hybrid cell. The UE may be admitted as “non-member” until the outcomes of membership verification are received from CN

3. After the Enhanced SRNS Relocation preparation has been completed and the UE has completed RRC signalling for the relocation, the RANAP: ENHANCED RELOCATION COMPLETE REQUEST message is sent from target HNB to HNB GW (via Iurh) and forwarded from HNB GW to MSC/SGSN (via Iu).  The RANAP: ENHANCED RELOCATION COMPLETE REQUEST includes CSG ID IE and Cell Access Mode IE of target cell.

4. After reception of RANAP: ENHANCED RELOCATION COMPLETE REQUEST the MSC/SGSN performs membership verification of the relocated UE according to CSG ID IE and Cell Access Mode IE received. The MSC/SGSN replies to the HNB GW with RANAP: ENHANCED RELOCATION COMPLETE RESPONSE containing the CSG Membership Status IE. The RANAP: ENHANCED RELOCATION COMPLETE RESPONSE message is forwarded from HNB GW to target NB (via Iurh).
5. After reception of the RANAP: ENHANCED RELOCATION COMPLETE RESPONSE the target HNB may apply the appropriate level of prioritisation to the UE according to the CSG Membership Status IE received.

Evaluation: 

This solution does not require any new signalling with respect to the currently standardised Enhanced SRNS Relocation procedure. 

The CN is informed of the change of SRNS via legacy signalling procedure, i.e. RANAP: ENHANCED RELOCATION COMPLETE REQUEST/RESPONSE.

The latter procedure is modified with the addition of CSG ID IE and Cell Access Mode IE in the RANAP: ENHANCED RELOCATION COMPLETE REQUEST. This allows the CN to perform membership verification for the relocating UE. 
The latter is in line with the current assumption that the main location for access control and membership verification resides in the CN, avoiding duplication of the subscriber database, which would imply higher complexity in database’s management and maintenance.

By allowing the membership verification to occur in the core network it is also ensured that current security and protection of subscriber information is maintained. This is due to avoiding distributing subscribers’ information to RAN nodes.
The solution violates Rel-9 design principle that is the membership verification in this case is done after the admission control is performed by the Target HNB. Furthermore, this solution in some cases may lead to a situation where a member UE is denied access.
Solution 1d: Target HNB triggers MV during handover, first accepting the UE according to its reported CSG membership status and later downgrading it if MV fails

Principles:

0. The Source RNC and CN do not need to modify their behaviour with respect to Enhanced SRNS Relocation signalling procedures.

1. The relocation preparation procedures at SRNC follow the currently standardised Enhanced SRNS Relocation procedures via Iur interface between SRNC and HNB GW.

2. Upon successful relocation preparation and RRC signalling completion, the UE is temporarily admitted in the target hybrid cell according to the access status declared by the UE. The UE may be admitted as its reported CSG membership status until the outcomes of membership verification are received from CN. The RNSAP: ENHANCED RELOCATION REQUEST includes CSG Membership Status IE, which is already available.
3. After the Enhanced SRNS Relocation preparation has been completed and the UE has completed RRC signalling for the relocation, the RANAP: ENHANCED RELOCATION COMPLETE REQUEST message is sent from target HNB to HNB GW (via Iurh) and forwarded from HNB GW to MSC/SGSN (via Iu).  The RANAP: ENHANCED RELOCATION COMPLETE REQUEST includes CSG ID IE and Cell Access Mode IE of target cell.

4. After reception of RANAP: ENHANCED RELOCATION COMPLETE REQUEST the MSC/SGSN performs membership verification of the relocated UE according to CSG ID IE and Cell Access Mode IE received. The MSC/SGSN replies to the HNB GW with RANAP: ENHANCED RELOCATION COMPLETE RESPONSE containing the CSG Membership Status IE. The RANAP: ENHANCED RELOCATION COMPLETE RESPONSE message is forwarded from HNB GW to target HNB (via Iurh).

5. After reception of the RANAP: ENHANCED RELOCATION COMPLETE RESPONSE the target HNB may apply the appropriate level of prioritisation to the UE according to the CSG Membership Status IE received.
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Figure 4: Macro to HNB Enhanced Mobility with MV via Enhanced Relocation Complete
Figure 4 shows the procedure proposed in this solution. The only additions when comparing it to current signalling procedures is the addition of CSG ID IE and Cell Access Mode IE in the RANAP ENHANCED RELOCATION COMPLETE REQUEST message and addition of CSG Membership Status IE in RELOCATION COMPLETE RESPONSE message.
Evaluation: 

This solution does not require any new signalling with respect to the currently standardised Enhanced SRNS Relocation procedure. The CSG Membership Status IE has already been introduced in ENHHANCED RELOCATION REQUEST to support the RNSAP Relocation between HNBs. The value of this IE is set depending on the Access Status reported by the UE in the measurement report.
The CN is informed of the change of SRNS via legacy signalling procedure, i.e. RANAP: ENHANCED RELOCATION COMPLETE REQUEST/RESPONSE.

The latter procedure is modified with the addition of CSG ID IE and Cell Access Mode IE in the RANAP: ENHANCED RELOCATION COMPLETE REQUEST. This allows the CN to perform membership verification for the relocating UE. 
The latter is in line with the current assumption that the main location for access control and membership verification resides in the CN, avoiding duplication of the subscriber database, which would imply higher complexity in database’s management and maintenance.

By allowing the membership verification to occur in the core network it is also ensured that current security and protection of subscriber information is maintained. This is due to avoiding distributing subscribers’ information to RAN nodes.

In most cases, the reported CSG membership status by the UE is correct, and the UE will get the right treatment from the beginning. In case a UE pretends to be a CSG member, the target HNB could either treat it as a non-member (if resources are available) or drop/blacklist it, according to operator policies and/or implementation. The principle of trusting the UE-reported Access Status is in line with the principle adopted in Release 9, by which relocation signalling towards a target closed CSG cell is started only if the UE reports Access Status equal to “Member”.
The solution does violate Rel-9 design principle that is the membership verification in this case is done after the admission control is performed by the Target HNB. Furthermore, this solution in some cases may lead to a situation where a member UE is denied access.
Solution 2: Membership verification (MV) in HNB GW.

Solution 2a: Target HNB GW triggers MV before forwarding handover signaling to target HNB
Principles:

0. At connection setup (which could be at call setup within the femto system or during relocation towards the femto system), the MSC/SGSN provides the available UE’s white list entries to the HNB GW, which does not forward this information to the HNB due to already mentioned security concerns.

1. The relocation preparation phase in the source RNC is executed by means of Enhanced Relocation Iur signaling.

2. The HNB-GW (target-side) contacts the MSC/SGSN for providing information (i.e. the UE’s white list entries) to perform MV before forwarding the Enhanced Relocation Signalling towards the target HNB. The target HNB will be informed about the MV result by the HNB-GW.
3. These principles are not applicable for the femto-femto inter-CSG scenarios, as in case of direct Iurh connectivity, the HNB-GW is not contacted during RNSAP Relocation preparation.
Figure 4 reports the message flow of the Hand-in procedure, assuming Solution 2a is in place. It is assumed that the HNB already discovered the neighbour NB.


[image: image5.emf]HNB

3. RNA: Iurh Setup Request

Not needed if 

already setup 

for macro HOs 

to same RNC 

4. RNA: Iurh Setup Response

8. RNA Connect [RNSAP Enhanced Rel. 

Request(with indication of MV result)]

2. RNSAP Enhanced Relocation Request

10. RNSAP Enhanced Rel.Response

9. RNA Direct Transfer [RNSAP Enhanced 

Relocation Response]

14. RANAP Enhanced Relocation Complete Request(CS)

17. RANAP Enhanced Relocation Complete Response (CS)

22. RANAP Enhanced Relocation Complete Confirm (CS)

23. RANAP Iu ReleaseCommand (CS)

11. RNSAP Relocation Commit 12. RNA Direct Transfer [RNSAP

Relocation Commit]

13. RUA Direct Transfer[RANAP Enhanced 

Relocation Complete Request (CS)]

18. RUA Direct Transfer[RANAP Enhanced

Relocation Complete Response (CS)]

21. RUA Direct Transfer[RANAP Enhanced

Relocation Complete Confirm (CS)]

After HNB-GW 

completes MV, it 

continues the HO 

signaling towards the 

HNB

5.RANAP Access-Membership Query

6.RANAP Access-Membership QueryResponse(with White List)

HNB-GW RNC MSC/SGSN

1. Macro requires HO for 

UE to HNB

15. RUA Direct Transfer[RANAP Enhanced 

Relocation Complete Request (PS)]

16. RANAP Enhanced Relocation Complete Request(PS)

19. RANAP Enhanced Relocation Complete Response (PS) 20. RUA Direct Transfer[RANAP Enhanced

Relocation Complete Response (PS)]

7. HNB-GW stores White List for 

future Inter-CSG MV

25. RANAP Iu Release Confirm (CS)

24. RANAP Iu ReleaseCommand (PS)

26. RANAP Iu Release Confirm (PS)


Figure 4: Macro-HNB Hand-in in case of Solution 2a
Evaluation:

This solution avoids introducing new signaling between the source macro system and the MSC/SGSN, assuming the HNB GW to be a safe place for subscription information. The solution is consistent with Rel-9 design principle that is the membership verification is done at the relocation preparation stage and before the admission control is performed by the Target HNB.
New signalling and processing would need to be introduced 

· signalling between the CN and the HNB GW for retrieving membership information and intercepting the respective Iu signalling in order to remove sensible subscription information when relaying the Iu signalling messages towards the HNB.

· between the HNB GW and the HNB (actually signalling which was finally removed for Rel-10) for providing the MV result
As the CN is informed if the UE’s CSG related subscription changes (expiration or addition/removal of CSG subscription), there is the possibility to update the cached information at the HNB-GW, which however necessitates the introduction of at least new IEs in existing RANAP procedures.
By allowing the CN to send the White List to the HNB-GW during the Hand-in procedure, the HNB-GW will have the necessary information to autonomously handle subsequent Inter-CSG HNB-to-HNB HOs (without the need of contacting the CN).
The latter is not consistent with the Release 9 design principles, according to which Membership Verification for CSG UEs shall occur at the CN and according to which subscriber information such as CSG White List shall not be propagated to the RAN.
Solution 2b: Target HNB triggers MV with HNB GW before accepting handover

Principles:

0. At connection setup (which could be at call setup within the femto system or during relocation towards the femto system), the MSC/SGSN provides the available UE’s white list entries to the HNB GW, which does not forward this information to the HNB due to already mentioned security concerns.

1. The relocation preparation phase in the source RNC is executed by means of Enhanced Relocation Iur signaling.

2. The HNB-GW relays the Enhanced Relocation signalling towards the target HNB w/o interception.

3. The target HNB, contacts the HNB-GW for MV, which on its own retrieves the UE’s white list entries from the MSC/SGSN), performs MV and provides the result to the target HNB.
4. These principles are easily usable for inter-CSG mobility, leaving it up to the target HNB to query the HNB-GW for MV, if necessary.

Figure 5 reports the message flow assuming Solution 2b is in place.
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Figure 5: Macro-HNB Hand-in in case of Solution 2b
Evaluation:

This scheme follows proposals already available for Rel-10 (but finally removed as not necessary).

This presented option could be used the target HNB serving either a hybrid or closed access cell.

The solution is consistent with Rel-9 design principle that is the membership verification is done at the relocation preparation stage and before the admission control is performed by the Target HNB.
This solution is not consistent with the Release 9 design principles, according to which Membership Verification for CSG UEs shall occur at the CN and according to which subscriber information such as CSG White List shall not be propagated to the RAN.
Solution 2c: Target HNB triggers MV with HNB GW after accepting handover

Principles:

1. At connection setup (which could be at call setup within the femto system or during relocation towards the femto system), the MSC/SGSN provides the available UE’s white list entries to the HNB GW, which does not forward this information to the HNB due to already mentioned security concerns.

2. The relocation is already executed when the target HNB triggers the path update and MV. 

Figure 6 reports the message flow assuming Solution 2c is in place.
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Figure 6: Macro-HNB Hand-in in case of Solution 2c

Evaluation:

This solution would be feasible only for hybrid target cell scenarios. Furthermore, the solution violates Rel-9 design principle that is the membership verification in this case is done after the admission control is performed by the Target HNB. Furthermore, this solution in some cases may lead to a situation where a member UE is denied access.
Also, this solution is not consistent with the Release 9 design principles, according to which Membership Verification for CSG UEs shall occur at the CN and according to which subscriber information such as CSG White List shall not be propagated to the RAN.
Similarly to Solution 2a and 2b, by allowing the CN to send the White List to the HNB-GW during the Hand-in procedure, the HNB-GW will have the necessary information to autonomously handle subsequent Inter-CSG HNB-to-HNB HOs (without the need of contacting the CN). However, now the Membership Verification is triggered by the HNB after the HO from the RNC is completed (see steps #20 to #23 in Figure 6). Notice also that, after the MV is completed, it might be needed to upgrade the membership status of the UE within the HNB (see step#25 in Figure 6).
Solutions Comparison

In this section a comparison between the solutions made available so far is carried out. 
The comparison is aimed at evaluating the level of efficiency of each proposed solution when compared to existing RANAP based mobility procedures.  Also, the comparison is aimed at evaluating the impact of each solution on different parts of the system. Finally, the comparison is aimed at assessing whether the right level of prioritisation for the relocated UE is applied at the target RAN.
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	Impact on HNB GW
	Impact on target HNB
	Appropriate prioritisation at target RAN
	Appropriate timing of Call Admission Control
	Usable for other prioritised scenarios

	Sol-1a
	Low,

Access Control before relocation start prolongs handover time and might cause failures
	High, 
SRNC needs to support a pre-relocation access control procedure
	High, SGSN/MSC will have to support a new access control procedure 
	High
Subscriber information accessed in CN 
	High,

HNB GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs
	High,

HNB needs to support an extra mobility procedure and has to know when to trigger it
	Yes,

From the moment relocation is started
	Yes, 
CAC performed after membership status has ben acquired from CN
	No

	Sol-1b
	Low,

Access Control during relocation preparation prolongs handover time and might cause failures
	Low
	High,

SGSN/MSC will have to support a new access control procedure 
	High

Subscriber information accessed in CN
	High,

HNB GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs including new CN access control procedure
	High

HNB needs to support an extra mobility procedure and has to know when to trigger it. Also, a new access control procedure needs to be supported
	Yes,

From the moment relocation preparation is completed
	Yes, 
CAC performed after membership status has been acquired from CN
	Yes

RANAP Access-Membership Query could be reused for hybrid to hybrid and hybrid to closed mobility

	Sol-1c
	Medium,

Iur base relocation provides moderate improvements wrt RANAP based mobility
	Low
	Medium,

CN needs to support Membership Verification during RANAP: ENHANCED RELOCATION COMPLETE REQUEST/RESPONSE
	High, 
Subscriber information accessed in CN
	High,

HNB GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs
	High,

HNB needs to support an extra mobility procedure and has to know when to trigger it
	Conditional:

Yes, if the UE is non member 

If UE is member appropriate prioritisation is applied only after relocation complete procedure is terminated. A member UE could be denied access.
	Conditional:

Yes, if the UE is non member 

If UE is member CAC is performed before Membership Verification is terminated. A member UE could be denied access.
	No

	Sol-1d
	Medium,

Iur base relocation provides moderate improvements wrt RANAP based mobility
	Low
	Medium,

CN needs to support Membership Verification during RANAP: ENHANCED RELOCATION COMPLETE REQUEST/RESPONSE
	High, 

Subscriber information accessed in CN 
	High,

HNB GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs
	High,

HNB needs to support an extra mobility procedure and has to know when to trigger it
	Conditional:

Yes, if UE reports correct membership status 

If UE reports wrong membership status appropriate prioritisation is applied only after relocation complete procedure is terminated. A member UEs could be denied access.
Appropriate measures such as cell banning can be applied to UEs reporting wrong membership status.
	Conditional:

Yes, if UE reports correct membership status 

If UE reports wrong membership status CAC is performed before Membership Verification is terminated. A member UEs could be denied access.
Appropriate measures such as cell banning can be applied to UEs reporting wrong membership status.
	No

	Sol-2a
	Low,

Access Control during relocation preparation prolongs handover time and might cause failures
	Low
	High,

SGSN/MSC will have to support a new access control procedure and cope with higher mobility signalling
	Low

Subscriber information accessed before relocation completion in CN (for first HO) procedure and then accessed in HNB GW (for following HOs). Subscriber information to be managed in HNB GW and to be validated prior to following HOs
	High,

HNB GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs including new CN access control procedure
	High,

HNB needs to support an extra mobility procedure and has to know when to trigger it
	Yes,

From the moment relocation preparation is completed
	Yes, 
CAC performed after membership status has ben acquired from CN
	Yes

The new RANAP Membership Verification procedure could be reused for hybrid to hybrid and hybrid to closed mobility

	Sol-2b
	Low,

Access Control during relocation preparation prolongs handover time and might cause failures
	Low
	High,

SGSN/MSC will have to support a new access control procedure and cope with higher mobility signalling
	Low

Subscriber information accessed before relocation completion in CN (for first HO) procedure and then accessed in HNB GW (for following HOs). Subscriber information to be managed in HNB GW and to be validated prior to following HOs
	High,

HNB GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs including new CN access control procedure
	High,

HNB needs to support an extra mobility procedure and has to know when to trigger it.

Also, a new access control procedure needs to be supported
	Yes,

From the moment relocation preparation is completed
	Yes, 
CAC performed after membership status has ben acquired from CN
	Yes

The new RANAP Membership Verification procedure could be reused for hybrid to hybrid and hybrid to closed mobility

	Sol-2c
	Medium,

Iur base relocation provides moderate improvements wrt RANAP based mobility
	Low
	
High,

SGSN/MSC will have to support a new access control procedure and cope with higher mobility signalling 
	Low

Subscriber information accessed before relocation completion in CN (for first HO) procedure and then accessed in HNB GW (for following HOs). Subscriber information to be managed in HNB GW and to be validated prior to following HOs
	High,

HNB-GW needs to support Iur interface and RNSAP mobility procedures to/from RNCs.
Also, a new access control procedure needs to be supported

	High,

HNB needs to support an extra mobility procedure and has to know when to trigger it

Also, a new access control procedure needs to be supported



	Conditional:


The UE is admitted as non-member by default adn then upgraded if MV is successful.
A member UE could be denied access.
	Conditional:

Yes, if UE reports correct membership status 

If UE reports wrong membership status CAC is performed before Membership Verification is terminated. A member UEs could be denied access.
Appropriate measures such as cell banning can be applied to UEs reporting wrong membership status.
	No


Agreed Way Forward

***********************End of new text**********************  

1 Proposal
Proposal 1: The text in Sec. 2 above should be captured in TR 37.803.
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