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Discussion and decision
1. Introduction

In RAN65bis meeting a mechanism has been proposed to all non CSG capable UEs (legacy and Rel-8) from a CSG cell by setting “Cell Reservation Extension” IE. The proposal can be found in [1] and [2]. No final agreement could be reached during the meeting and therefore it was decided to discuss potential use cases where the CSG cell reservation and their respective merits over email discussion [65b-6].
This document provides a summary of the email discussion.
2. Discussion

2.1. Potential use cases
In general to avoid camping of non CSG capable UEs the following methods are available:

1.) Access control based on AS or NAS rejects (pre8 Rel. HNB access control). 
The drawback of this method is the impact on battery consumption. However this is the only method which allows selective access of non CSG UEs to a CSG cell.

2.) CSGs not listed in NCL. 
In case the CSG cells are not listed in the NCL of the Macro network non CSG UEs will not be able to find the CSG cell. The drawback is that when reconfiguring the CSG cell from 'no access of non CSG UE' to '(partial) access of non CSG UE' a neighbour cell needs to be created in the macro network. This can be done by creating a new neighbour cell entry or which is more likely due to network operation reasons by reconfiguring the PSC of the CSG cell into one which is already populated in the NCL of the macro network. By changing the PSC of a CSG cell stored fingerprints in CSG terminals will be outdated and needs updates (maybe based on manual search). Therefore this reconfiguration has most likely customer impact.

Additionally with the ‘CSG cell reservation’ proposal a 3rd option will become available:

3.) CSG cell reservation.
The 'CSG cell reservation' proposal is able to overcome the drawbacks of method 1.) and 2.) in case a CSG cell should allow access for CSG terminals only. However the drawback of the 'CSG cell reservation' is that emergency calls are not possible for non CSG members.
2.2. Pro’s and Con’s of the different access methods  
The following table gives an overview about the different access methods for non CSG terminals and the pro and cons.
	
	1.) AS or NAS rejects
	2.) CSG cell not in NCL
	3.) CSG cell reservations

	Selective access of non CSG terminal
	Possible
	Not Possible
	Not Possible

	No impact on battery consumption
	No
	Yes
	Yes

	Support of emergency calls for non CSG member
	Possible
	Possible
	Not Possible

	Change access method to allow access for non CSG terminals
	No customer impact

Simple configuration change 
(entry in HNB GW)
	Customer impact

Network reconfiguration required.
(PSC change of CSG cell)
Stored fingerprints requires updates and therefore autonomous search 
	No customer impact

Simple configuration change 
(toggle cell reservation bit)


3. Conclusion

In general two options are feasible to avoid camping of non CSG terminals on a CSG cell without impacting the UEs battery lifetime (2.) and 3.)). The main use case for option 3.) CSG cell reservation is the possibility to re-configure a CSG cell from no access of non CSG terminal to access of non CSG terminal without having a customer impact. Option 2.) requires changing the PSC which impact the stored fingerprint and thus the performance of the autonomous search, or it requires updating the macro cell neighbour list. The only drawback of the CSG cell reservation is that emergency calls for non CSG members are not supported. It depends on the operator deployment scenario if the lack of emergency calls is an issue or not. E.g. in case the CSG cell is used for deloading the macro network lack of emergency calls is not an issue as underlying macro network is available.    

Unfortunately no final decision regarding the need of the CSG cell reservation could be achieved during the e-mail discussion. Some companies wanted to move the enhance from Rel.8 to Rel.9. It should be mentioned that the CSG cell reservation enhancements cannot be moved to Rel.9 as in this case CSG capable Rel.8 terminal will not access a CSG cell anymore. Therefore a decision is needed for Rel.8.
It is proposed to discuss in RAN2#66 the potential use case of the CSG cell reservation and agree on a way forward. 
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Annex

The following e-mail responses have been provided over the reflector.

T-Mobile:

Dear All, 
This email is to kick-off the email discussion on the use cases and need for the CSG cell reservation proposal for Rel.8 presented in RAN#43 and RAN2#65bis. In short CSG cell reservation allows to bar non CSG UEs (legacy and Rel.8 not supporting CSG) from a CSG cell by setting 'Cell Reservation Extension'. CSG UEs will ignore the 'Cell Reservation Extension' and are able to access the CSG cell.
This e-mail discussion is intended to discuss possible use cases for the proposal and finally to identify the need in Rel.8. Completion date is Friday before next RAN2 submission deadline.
Recollection of the discussion at RAN2#65bis. Currently two methods are available to avoid non CSG UEs camping on a CSG cell.
1.) Access control based on AS or NAS rejects (pre8 Rel. HNB access control). The drawback of this method is the impact on battery consumption. However this is the only method which allows selective access of non CSG UEs to a CSG cell.
2.) CSGs not listed in NCL. In case the CSG cells are not listed in the NCL of the Macro network non CSG UEs will not be able to find the CSG cell. The drawback of this method is that UEs could find the CSG cell by cell selection and in this case negative impact on battery consumption is given. Another drawback is that when reconfiguring the CSG cell from 'no access of non CSG UE' to '(partial) access of non CSG UE' a neighbour cell needs to be created in the macro network. This can be done by creating a new neighbour cell entry or which is more likely due to network operation reasons by reconfiguring the PSC of the CSG cell into one which is already populated in the NCL of the macro network. By changing the PSC of a CSG cell stored fingerprints in CSG terminals will be outdated and needs updates (maybe based on manual search). Therefore this reconfiguration has most likely customer impact.
The 'CSG cell reservation' proposal is able to overcome the drawbacks of method 1.) and 2.) in case a CSG cell should allow access for CSG terminals only. However the drawback of the 'CSG cell reservation' is that emergency calls are not possible for non CSG members.
From T-Mobile point of view we see some merits in the 'CSG cell reservation' proposal. Our main concern on the methods 1.) and 2.) are the impact on non CSG terminals regarding battery consumptions.       

Thank you! 
Harald 

NTT DoCoMo

Dear Harald-san and all

Thank you for kicking-off this email discussion.

We concern about two issues;

1) Basically current CSG services are considered to be applied for both Rel8 UE and legacy UEs.

2) Operators may need more careful deploying CSG cell where legacy UEs and non-CSG UEs cannot access because it may cause some interface issues between Macro/HNB and HNBs.

And we assume that;

For issue 1) there may be some limited CSG service only for CSG UEs (for the future).

For issue 2) operators can determine which reservation setting (for CSG Cell) to use. And there may be some solutions for Rel9 HNB deployment (for the future).

Therefore we understand the benefit of this new proposal.

But considering impact on Rel8 UE and NW manufacture, we think that this proposal might not necessarily be introduced in Rel8 if there is no such limited service or solution at the present time. It seems to be O.K. this is introduced in Rel9.

In summary from docomo’s point of view;

We agree with the merit of ‘CSG cell reservation’ proposal, but we don’t have strong request to introduce this proposal in Rel8.

Thank you.

Aoken

---------

Kenichiro Aoyagi

aoyagike@nttdocomo.co.jp

Radio Access Network Development Dept.

NTT DoCoMo, Inc.

Tel: +81 468 40 3220

Fax: +81 468 40 3295

Huawei

Hi Harald,

Thank you for the email discussion.

1) is the basic mechanism used for CSG functionality for legacy mobiles and Rel-8.

Wrt 2) I was not present when this option was added. It would seem that this option is against the objectives of the original WID (which was to support legacy mobiles) and of course the addition of this option is being used as another justification for the CSG cell reservation.

What is being added is a feature (Where CSG operation) can be done without any legacy service for mobiles and this opens up the question of EC availability which is a regulatory issue and therefore only Operators can judge.

What is clear to us, is that legacy support is the major use case femto deployment, and we see this use case where no legacy support is not the main use case.. However, if operators see a deployment where such functionality is useful we would not oppose the CR. It has come late in Rel-8 and it would seem not essential for Rel-8 (or is it?).

I think at this late stage if there is no strong reason for it in Rel-8 we could push it to release 9 as Aoyagi-san has indicated.

So we think it is an Operator decision to promote this and we will drop objections if operators see that no legacy support and no EC unavailability are strong arguments for supporting such a proposal.

            Regards

            Mike

Ericsson

Dear Harald,

Thank you for the kick-off of the email discussion.

We see the purpose of having an option to bar legacy UEs or Rel-8 UEs not supporting CSG from HNBs. Such option may avoid unnecessary battery drain for the UE. We think this option could apply from Rel-8 onwards.
 

Please find below some more detailed comments.

 
Regards,

 
Martin

 
 
 
 
 
We have a suggestion for a simplified wording in 25.304:  

When cell status is indicated as "not barred", "not reserved" for operator use and "reserved" for future extension (Cell Reservation Extension),

-     If Cell Reserved for CSG is indicated as “reserved” then CSG capable UEs shall behave as if cell status is indicated as “not reserved” for Cell reserved for future extension. 
-     If Cell Reserved for CSG is not indicated, or indicated as “not reserved” then UEs shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).
Small editorial:

	CSG
	The IE is optionally present if the cell is a CSG cell and the IE "Cell Reservation Extension" has the value "reserved". Otherwise the IE is not needed. 


And a small ASN.1 comment (i.e. in tabular the :
**** next modified subclause ****

SysInfoType3 ::=                 SEQUENCE {

       sib4indicator                BOOLEAN,

    -- UTRAN mobility IEs

       cellIdentity                 CellIdentity,

       cellSelectReselectInfo           CellSelectReselectInfoSIB-3-4,

       cellAccessRestriction        CellAccessRestriction,

    -- Extension mechanism for non- release99 information

       v4b0NonCriticalExtensions    SEQUENCE { 

           sysInfoType3-v4b0ext         SysInfoType3-v4b0ext-IEs,

           v590NonCriticalExtension     SEQUENCE {

               sysInfoType3-v590ext         SysInfoType3-v590ext,

               v5c0NoncriticalExtension     SEQUENCE {

                  sysInfoType3-v5c0ext         SysInfoType3-v5c0ext-IEs,

                  v670NonCriticalExtension         SEQUENCE {

                      sysInfoType3-v670ext             SysInfoType3-v670ext,

                      v770NonCriticalExtension         SEQUENCE {

                          sysInfoType3-v770ext             SysInfoType3-v770ext-IEs,

                          v830NonCriticalExtension         SEQUENCE {

                             sysInfoType3-v830ext             SysInfoType3-v830ext-IEs,

                             v860NonCriticalExtension         SEQUENCE {

                                 sysInfoType3-v860ext             SysInfoType3-v860ext-IEs,

                                 v870NonCriticalExtension        SEQUENCE {
                                     sysInfoType3-v870ext         SysInfoType3-v870ext-IEs,
                                     nonCriticalExtensions            SEQUENCE {}       OPTIONAL
                                 }                         OPTIONAL
                             }                         OPTIONAL
                          }                         OPTIONAL

                      }                         OPTIONAL

                  }                         OPTIONAL

               }                         OPTIONAL

           }                         OPTIONAL

       }                         OPTIONAL

}

SysInfoType3-v4b0ext-IEs ::= SEQUENCE {

    mapping-LCR                      Mapping-LCR-r4                       OPTIONAL

}

SysInfoType3-v590ext ::= SEQUENCE {

    cellSelectReselectInfo-v590ext       CellSelectReselectInfo-v590ext       OPTIONAL

}

SysInfoType3-v5c0ext-IEs ::= SEQUENCE {

    cellSelectReselectInfoTreselectionScaling-v5c0ext

                                     CellSelectReselectInfoTreselectionScaling-v5c0ext  OPTIONAL

}

SysInfoType3-v670ext ::= SEQUENCE {

        domainSpecificAccessRestrictionParametersForPLMNOfMIB

                                 DomainSpecificAccessRestrictionParam-v670ext    OPTIONAL,

       domainSpecificAccessRestictionForSharedNetwork

                                 DomainSpecificAccessRestrictionForSharedNetwork-v670ext    OPTIONAL

}

SysInfoType3-v770ext-IEs ::=     SEQUENCE {

    deferredMeasurementControlReadingSupport

                                        DeferredMeasurementControlReadingSupport    OPTIONAL,

    q-QualMin-Offset                     Q-QualMin-Offset             OPTIONAL,

    q-RxlevMin-Offset                    Q-RxlevMin-Offset            OPTIONAL,

    mbsfnOnlyService                     MBSFNOnlyService             OPTIONAL

}

SysInfoType3-v830ext-IEs ::=     SEQUENCE {

    pagingPermissionWithAccessControlParametersForPLMNOfMIB

                                     PagingPermissionWithAccessControlParameters     OPTIONAL,

    pagingPermissionWithAccessControlParametersForSharedNetwork

                                     PagingPermissionWithAccessControlForSharedNetwork  OPTIONAL

}

SysInfoType3-v860ext-IEs ::=     SEQUENCE {

    csgIdentity                          CSG-Identity                         OPTIONAL,

    csg-PSCSplitInfo                 CSG-PSCSplitInfo                     OPTIONAL

}

SysInfoType3-v8xyext-IEs ::=     SEQUENCE {
    cellAccessRestriction-v870ext        CellAccessRestriction-v870ext

}
    Sven: we usually exclude the version suffix ("-v870ext") in the field identifiers like the one above (highlight). It is necessary in the type identifier to the right; they have to be unique, but it is not needed in the field identifier to the left.
**** next modified subclause ****

-- ***************************************************

--

--     UTRAN MOBILITY INFORMATION ELEMENTS (10.3.2)

--

-- ***************************************************

AccessClassBarred ::=            ENUMERATED {

                                     barred, notBarred }

AccessClassBarredList ::=        SEQUENCE (SIZE (maxAC)) OF

                                     AccessClassBarred

AllowedIndicator ::=             ENUMERATED {

                                     allowed, notAllowed }

CellAccessRestriction ::=        SEQUENCE {

    cellBarred                       CellBarred,

    cellReservedForOperatorUse           ReservedIndicator,

    cellReservationExtension         ReservedIndicator,

    -- NOTE: IE accessClassBarredList should not be included if the IE CellAccessRestriction

    -- is included in the IE SysInfoType4

    accessClassBarredList            AccessClassBarredList            OPTIONAL

}

CellAccessRestriction-v870ext ::=    SEQUENCE {

    cellReservedForCSG               ReservedIndicator     OPTIONAL
}
CellBarred ::=                   CHOICE {

    barred                           SEQUENCE {

       intraFreqCellReselectionInd          AllowedIndicator,

       t-Barred                         T-Barred

    },

    notBarred                        NULL

}

CellIdentity ::=                 BIT STRING (SIZE (28))

CellIdentity-PerRL-List ::=          SEQUENCE (SIZE (1..maxRL)) OF CellIdentity


[Martin]   
Nokia

Dear Harald, Martin + All,
 

Thanks for kicking off the discussion + for the comments so far. 
 

Regarding use-case discussion. It was our understanding that this has already been discussed at great length + this is why we have the whole concept of CSG whitelist - UE with the CSG ID in the whitelist are allowed to access the cell, and UE without the CSG ID in the whitelist are not allowed to access the cell. We have this in LTE, and in UTRA rel-8. 
 

The mechanism discussed here extends this concept also to legacy UEs - i.e. allows NW to control the access at cell selection/reselection level, without the additional signalling load all the way to CN to perform access control + without the excessive battery drain associated with failed registration attempts. 
 

It does not go against the requirement that legacy UE are supported, in fact legacy UE are still supported - and this adds flexibility to how legacy UE should be handled, and allows NW to specify whether legacy UE should be treated similar to a CSG UE ( i.e. access the cell ) or whether UE should behave like a UE without CSG ID in the whitelist ( i.e. not access the cell ). 
 

In any case, if an operator wishes all legacy UEs to access the cell + access control to be done in the CN, then this bit is not set in system information + has no impact at all to the NW or UE. If operator wishes to provide e.g. a home node B, with CSG UE(s) + restrict access only to those subscribed UEs, then it makes sense to set this bit - potentially saving e.g. the customer's neighbour from experiencing poor battery performance on their legacy UE from constantly trying to register on the CSG cell. 
 

So the only drawback which has been mentioned so far is that use of "cell reserved" bit also bars the cell for emergency calls. I would assume that if the CSG cell is being utilised for coverage extension then it would be a stupid configuration to bar legacy UEs from the cell. If the cell is not being used to extend coverage, and is deployed in an area where there is macro NW coverage, then UE can make emergency calls on the acceptable macro NW cell if the CSG cell is barred.
 

Also- I think that to put this in rel-9 is not a good idea - we should have this in rel-8 or not at all. If it goes into rel-9, then rel-8 CSG UEs cannot override the barring function + will also be barred along with legacy and non-CSG UEs. We already have the issue of how legacy devices should be handled in rel-8, this is one technical option to provide additional control to the NW while minimising signalling load and battery drain problems. 
 

 

Regarding the detailed comments from Martin - we are OK with these changes should RAN2 agree to proceed with these CRs. 

 

An alternative wording to suggest : 

 

When cell status is indicated as "not barred", "not reserved" for operator use and "reserved" for future extension (Cell Reservation Extension),

-     If Cell Reserved for CSG is indicated as “reserved” then CSG capable UEs shall behave as if cell status is indicated as “not reserved” for future extension (Cell Reservation Extension), 
-     If Cell Reserved for CSG is not indicated, or indicated as “not reserved” then UEs shall behave as if cell status "barred" is indicated using the value "not allowed" in the IE "Intra-frequency cell re-selection indicator" and the maximum value for Tbarred, see [4] (see also below).
..Just so that the wording is consistent with the line above. 

 

 

best regards,
Brian.
 
Qualcomm
Dear Harald and all,

Thanks for kicking off the discussion and the comments.

Regarding use-case discussion, in our view, the concept of whitelist is not similar to this feature (as suggested by Martin). The whitelist is defined per UE and it allows selective access to HNBs. This, however, is not being achieved by ‘CSG Cell Reservation Extension’ proposal under discussion. This proposal either prevents or allows all non-CSG UEs from accessing a HNB. So, if the operators want to deploy some HNBs which are accessable by only (R8 & beyond) CSG UEs, then this proposal has some value. 

As pointed out by Harald, there is an alternative way to achieve the same objective without introducing any standard changes. That is, 

· HNBs where operator wants to allow access to all non-CSG UEs => HNB PSCs will be broadcasted in NCL 

· HNBs where an operator wants to prevent all non-CSG UEs from access => HNB PSCs will not be broadcasted in NCL 

We believe that it’s a simpler mechanism that allows the same amount of flexibility as CSG Reservation Extension proposal with no drawback of emergency calls + has advantage of no standard changes. 

The two concerns mentioned regarding this proposal so far are:

1) Non-CSG UE may find the CSG cell by cell selection and hence, will try to access it.

We believe cell selection will happen either when the UE turns on the phone or when it is out of coverage. Since both the cases are not very common, the impact on UE battery should be insignificant. Moreover, whenever such an access is made by a non-CSG UE to a non-allowed CSG cell, it will be rejected by AS or NAS in way that it doesn’t retry to access it for a quite while. For example, if the NAS rejects the UE with error code #15, the UE will not try to access that cell for at least 12 hrs.

2) Change of PSC of a CSG cell can affect the fingerprints in CSG terminals

PSC of a CSG cell can change because of a number of reasons like interference by a neighboring cell, etc. Also, since number of PSCs for HNBs are limited, the HNB may choose a different PSC each time it powers up. Therefore, the autonomous search/fingerprints in CSG terminals should be able to work even when the PSC of the HNB is changed.

Since, the above proposal meets the same objective as CSG cell reservation proposal without any standard changes, to us it seems like a better choice.

Thanks

Damanjit

NEC

Dear Harald and All,
 

Thanks for starting the discussion and the comments. sorry for providing comments very late.
 

CSG cell reservation extension proposal, in our view,  is not replacing any UE based access control and has no relation to whitelist but introduces a mechanism on cell level which can be used to bar legacy and non CSG UEs. The benefit of this proposal in terms of UE battery life can be seen only if there are no legacy and non CSG UEs with CSG subscription in that particular HNB. But if a HNB has these UEs then this proposal does not provide any benefit. At the same time we think rel-8 will have a mix of legacy and rel-8 UEs so there can be no benefit from this proposal. but we leave it to the operators to decide if such a deployment in rel-8 is foreseen. There are views available from two operators only and seem to have different opinion.
NEC sees some gain for legacy and non CSG UE battery life provided the mechanism is available to switch on/off the proposed solution and is controllable by the operators. but we think it is already too late to discuss this proposal for rel-8 but we are fine to include it in rel-9.
 

Best regards
Vivek
NEC Corp
Telecom Italia

Dear all,

thank you for the comments on the topic and sorry for providing a feedback after the deadline.

First of all, I think that if something has to be done, it has to be included in Rel-8.

With respect to the possible solutions, we have some concerns about the proposal based on PSC signalling mechanism. We agree that this solution does not require any change in specification, but it can have some drawbacks in case of PSC re-planning. In this case, in fact, we can run the risk of doing some errors:

· to not signal some macro cells, with possible negative impact on network service; 
· to signal some CSG cells where the access would not be allowed, with a probable increase of signalling due to some more rejects. 
By taking into account these aspects, we would prefer to introduce the “CSG cell reservation” IE. Anyway, if there is a general understanding that this is considered not feasible due to the impact in Rel-8 specification, we are also fine to rely on not optimized solutions like that based on PSC signalling, rather than not to handle the problem at all.

Best Regards,

Maurizio

------------------------------------------------------------------
Telecom Italia
Maurizio Fodrini
T.N.TL.AM.WI - Accesso Mobile e Terminali
Wireless Access Innovation
Via Guglielmo Reiss Romoli, 274 I-10148 Turin, ITALY
+39 011 228 7386
+39 331 6001330
3GPP


