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1
Introduction
This is the discussion paper for RAN2 email discussion [73#40] UMTS/LTE: CSG handling [Nokia]. The summary of of intended email discussion:
-
Related to R2-110903, R2-110905, R2-110904 and R2-111218

-
Main questions:

A) Seems contributions agree that we should clarify that whitelist entries are based on (PLMN, CSG) ?


- e.g. CSG whitelist consists of CSG identities with associated PLMN

B) Scope of CSG-Id in SIB1 (Rel-8,9.10) ?

1) CSG-Id is valid only for pPLMN [9]

2) CSG-Id is valid for any broadcast PLMN [14]

C) Membership check of neighbouring cell at CSG-Id reading (from Rel-9?)?

1) Member if (rPLMN, CSG-Idy) is in member list

2) Member if (rPLMN, CSG-Idy) is in member list and rPLMN is one of cells broadcast by cell

3) Member if (pPLMN, CSG-Idy) is in member list

4) Member if (pPLMN, CSG-Idy) or (sPLMN, CSG-Id) is broadcast

D) CSGPhysCellIdRange ?

1) Only valid for pPLMN

2) Valid for all broadcast PLMN's




    F) What is scope of one whitelist entry (PLMNx, CSG-IDy)







1) Only PLMNx

2) PLMNx and if PLMNx is the rPLMN, also for any configured ePLMN

=>
Intended output: Discussion document/CRs to be provided at next RAN2 meeting
Prologue by Deutsche Telekom:
At recent RAN and SA plenaries the need to support network sharing has been discussed for different features based on an operator input:  SA concluded that:

TD SP‑110152 On Network Sharing. (…)

Discussion and conclusion:

(…)
It was agreed that Shared Network support should be considered as the default for Work Items and exceptions to this, when Shared Networks cannot be supported, should be documented as early as possible during the development of the work. A LS to WGs was drafted in TD SP‑110200.

TD SP‑110200 Draft LS on Network Sharing. To: SA WG1, SA WG2, SA WG3, SA WG5, TSG CT, CT WG1, CT WG3, CT WG4, RAN, RAN WG1, RAN WG2, RAN WG3, RAN WG4, RAN WG5, GERAN, GERAN WG1, GERAN WG2, GERAN WG3 CC: SA WG4, CT WG6.

RAN2 will receive an LS on this topic for the next meeting. Hence the way forward on this topic in RAN2 discussions should be quite clear …(-> no artificial limitation).

2
Discussion
2.1
PLMN identity and CSG ID linked for whitelist purposes

Currently in 36/25.304 the whitelist checking is based on only CSG ID, which was clearly seem to inline with CT1 understanding as specified in TS 23.122  which clearly states that whitelist consists of CSG ID and associated PLMN Identity incorrect based on the CT1 LS answer R2-110718.  Thus it is proposed:
Proposal 1: Update whitelist definition to indicate linking of CSG IDs to PLMN identities in 25.304 and 36.304 and make corresponding changes throught the idle mode specification. The definition of whitelist could be updated in following way:

CSG whitelist: A list provided by NAS as defined in [5] containing all the CSG identities with associated PLMN identities of the CSGs to which the subscriber belongs.
Company views:

- Nokia&NSN: The current terminology in .304 specifications seems to be contradicting with CT specificiations and thus it seems natural to align them.. We see that it would be good to do this already in REL8 in order to avoid any misalignments between different releases of the specifications. This change will also impact various other places as presented in R2-110906/912 in order to clarify that CSG ID with associated PLMN identity is the combination found in the whitelist (allowed CSG list in REL8). 
- Qualcomm: Agree with aligning RAN2 and CT specifications in Rel-8. 
-Vodafone: If we look at the structure of the CSG Whitelist in TS 24.285, it is actually indicating a list of PLMNs (which UE could possibly register to) and for each PLMN, it indicates the set of valid CSG IDs.  The list is basically indicating that say for PLMN A, CSG ID X, Y, Z are valid for the UE.  
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Thus the CSG whitelist does not explicitly link one CSG ID with multiple PLMNs but the other way round i.e. it indicates all the valid CSG IDs for the UE accessing CSG cells of a given PLMN.  We agree that the ‘PLMN’ aspect needs to be included in the definition. However, the above definition does not seem to reflect the actual coding of the CSG Whitelist.

We believe that the following change is more approapriate:

CSG whitelist: A list provided by NAS which contains, for one or more PLMNs, a list of  all the CSG identities of the CSGs to which the subscriber belongs to, for each respective PLMN.
- Deutsche Telekom: We agree that the CSG ID is linked to a PLMN and hence we propose to update the .304 specs from Rel-8 onwards.
- [Orange]: We agree that we should align as much as possible specifications from the beginning i.e. from Rel.8 in order to avoid any imcompatibility aspect between different releases of the specifications. Therefore, E-UTRAN specification should be updated from Rel.8 with the following changes that CSG ID is linked to an associated PLMN.
- [Samsung]: agree with the proposal. We also think it would be good to update the definition of CSG cell and HNB name as well in order to link with the associated PLMN. In addition, if we update, it’s also good to align the “allowed CSG list” in REL8 and “CSG white list” in REL9/10.
[Mediatek]: we agree with the proposal to align. Our view is along the lines that Vodafone have indicated. We can look as this as linking. I am wondering if the discussion in this document is one of semantics, are then not equivalent? Or am I missing something? A CSG with linked PLMNs or a PLMN with a list of CSGs should be functionally equivalent.
 It would seem that the eUTRAN specification should be changed from Rel-8 onwards.
[Vodafone] In TS 23.122, CSG whitelist definition refers to TS 36.304. Hence, referring to TS 23.122 is not appropriate.  We think we need to define the CSG whitelist in line with the way it is coded in TS 24.285.  The phrase ‘for each respective PLMN’ clearly indicates that in the CSG whitelist we have a list of CSG identities per PLMN and not a list of CSG IDs with associated PLMNs i.e. the CSG whitelist indicates which CSG ids are valid for each PLMN for a UE rather than for which PLMNs a CSG ID is valid. The latter implies that the CSG ID is valid across PLMNs. Hope this clarifies our intention. 
[Nokia]I don’t have strong opinion, but to me it does not seem appropriate to refer to coding of whitelist from 36.304. So no reference at all then? And based on Samsung comment some updates to HNB name and CSG cell are required as well.Any proposals from Samsung how to do it? I did not really see any need to update either CSG cell or HNB Name definitions.  For CSG whitelist (allowed CSG list in >REL8) would following be OK (reorganized original Vodafone proposal a bit):
CSG whitelist: A list provided by NAS which contains one or more PLMNs, and for each respective PLMN a list of all the CSG identities of the CSGs to which the subscriber belongs to
[Huawei]:Thanks Vodafone for providing the picuture, this is what we suppose the CSG whiltelist in UE should look like. To further clarify our understanding, the “CSG_ID” in the picture above could be the same or different.
[Samsung]: definition of CSG cell or HNB name is small stuffs. We may not have a CR only for them. However if we anyway need to update/clean CSG stuffs, it’s good to correct them as well. For CSG cell definition, I assume something like:   

CSG cell:A cell, part of the PLMN, broadcasting a CSG indication that is set to TRUE and a specific CSG identity. A CSG cell is accessible by the members of the closed subscriber group for that CSG identity and/with the associated PLMN.   

For HNB name, I would assume something like: 

HNB Name: The Home eNodeB Name is a broadcast string in free text format that provides a human readable name for the Home eNodeB CSG identity and/with the associated PLMN.
[Nokia] Samsung proposal on HNB name looks good to me – maybe CSG cell definition needs to mention that it may be part of any broadcasted PLMN and I’m not sure about last added sentence as it seems more or less duplicating suitable cell definition? Would it be OK to have that only in one location (i.e. suitable cell definition)? E.g.
CSG cell:A cell, part of the broadcasted PLMN, broadcasting a CSG indication that is set to TRUE and a specific CSG identity.   

2.2
Suitable cell definition

Above proposal would also lead that one should update the suitable cell definition to take into account this as currently the suitability is only based on CSG ID and not with associated PLMN ID. Thus it is proposed:
Proposal 2: Update suitable cell definition in 25.304 and 36.304 to take associated PLMN identity into account by indicating that the CSG ID and PLMN identity needs to be part of the CSG whitelist in order to be suitable. 

However it is not explicitly clear against which PLMN the checking should be done. This is analyzed in chapter 2.2.1
Company views of needing to update suitable cell definitions:

- Nokia&NSN: We see that suitable cell definitions need to be updated from REL8 onwards to avoid any ambiguity. 
- Qualcomm: Agree with Proposal-2.
-Vodafone: Agree with  proposal 2. 
- Deutsche Telekom: it is clear from the initial discussions on CSG that PLMN selection is of higher hierarchy than CSG ID selection, hence it is logical that the PLMN should be considered in addition in the suitability check. We support correction from Rel-8 onwards.
-[Orange]: We also support Proposal 2 from Rel.8. 
- [Samsung]: agree with proposal
[Mediatek] Agreed with proposal2.
[]Huawei] We also agree with proposal.
2.2.1 Against which PLMN the whitelist checking is done in suitability criteria?

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. The UE shall have a valid USIM and such a cell shall fulfil all the following requirements.

· The cell is part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
according to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

-
For a CSG cell, the CSG ID is part of the CSG whitelist of the UE.

If more than one PLMN identity is broadcast in the cell, the cell is considered to be part of all TAs with TAIs constructed from the PLMN identities and the TAC broadcast in the cell.

In case of cell being part of only one PLMN (i.e. no EPLMN or RAN sharing) it is clear that the checking  is based on the only broadcasted PLMN identity which needs to be also RPLMN or selected PLMN. 

Observation 1: In case of not having EPLMN/RAN sharing the checking of suitability of the cell is based on the PLMN broadcasted in the cell, which also needs to be registered PLMN or selected PLMN. 

Company views:

- Nokia & NSN: This seems to be obvious
-Qualcomm: Agree with Observation-1.

-Vodafone: Agree with Observation 1.
- Deutsche Telekom: we also agree with Observation 1 (as this is obvious).
-[Orange]: We also agree with Observation 1
- [Samsung]: agree with observation
[Mediatek]: Agree seems obviousn
[Huawei] Agree with Observation 1.
Then EPLMN needs to be taken into account, which indicated PLMNs can be considered by AS being similarly applicable for reselection purposes. From suitability criteria it can be seen that EPLMN cells are suitable similarly to RPLMN (registered PLMN) cells. Now the problem is that against which PLMN UE checks the suitability for CSG cell being part of the whitelist. At least it could be done in following way: 

a) EPLMN or RPLMN is in the PLMN list of the cell AND CSG ID + any of those broadcasted PLMNs is in the whitelist 

b) EPLMN or RPLMN is in the PLMN list of the cell AND CSG ID + any of  EPLMNs or RPLMN is in the whitelist 
c) OTHER WAYS to be added by any company identifying such an option

Company views on coordinating CSG ID usage between EPLMNs:

- Nokia & NSN: It seems natural to assume a) i.e. that the cell is only part of the PLMN broadcasted in the SIB1/MIB. If we assume b) then all the EPLMNs would need to coordinate CSG ID usage and that may not be very practical from NW perspective as in this scenario the cell is not shared but the cell is owned by one PLMN, but the the PLMN is equivalent for PLMN selection purposes. Requiring CSG ID coordination in this scenario seems a bit contradicting with legacy behaviour where one does not require coordination of any other NAS identities (e.g. TAC). 
- Qualcomm: Agree with Nokia and NSN. 
- Deutsche Telekom: we also agree.
-[Orange]: We also tend to agree
- [Samsung]: question or intention is not clear to me. In the UE point of view, yes, we think the broadcasted PLMN should be compared with whitelist, but it doesn’t mean any restriction in NW side (to me, it seems we’re talking about NW restriction whether CSG id can be coordinated or not).
[Nokia] I think with option a) you don’t need to coordinate CSG IDs between EPLMN(s). With option b) you would need to our understanding.
[Mediatek] We also agree with Nokia and NSN.
[Huawei] We try to understand the question, say, only PLMNA+CSG_ID1 broadcasted in the CSG cell, only PLMNB+CSG_ID1 stored in UE, and PLMNB is the equivalent PLMN of PLMNA, whether UE’s home PLMN is A or B, UE could not access to this CSG cell.
- [Samsung]: ok, anyway we also assume option a) in the UE.
[Nokia] To Huawei: I think the CSG cell in your example will not be accessible by UE (regardless of registered PLMN) as the whitelist contains only PLMNB+CSG_ID and cell is not broadcasting PLMNB. If PLMNB would be considered accessible then it would mean that all the EPLMNs would need to coordinate CSG Ids. I think this is not preferred?
2.2.1.1
EPLMN analysis for option a)
But before agreeing it is probably easiest to start the analysis from the case NW only broadcasting one PLMN identity for which few cases are analyzed below for option a):

· RPLMN is PLMN A. EPLMN has PLMN A&B. Cell broadcasts PLMN A. CSG ID + PLMN A in the whitelist 

· Suitable and MME has the knowledge of RPLMN whitelist = no problem

· RPLMN is PLMN A. EPLMN has PLMN A&B. Cell broadcasts PLMN B. CSG ID + PLMN A in the whitelist
· Not suitable as the whitelist PLMN ID is not broadcasted in the cell 
· RPLMN is PLMN A. EPLMN has PLMN A&B. Cell broadcasts PLMN B. CSG ID + PLMN B in the whitelist 
·  Cell suitable but MME does not have knowledge of EPLMN whitelist. But as the PLMN also TAI changes (TAI consists of PLMN+TAC), which would results in TAU procedure, which should result in the MME getting updated whitelist of the new RPLMN 
· RPLMN is PLMN A. EPLMN has PLMN A&B. Cell broadcasts PLMN A. CSG ID + PLMN B in the whitelist 
· Not suitable as the whitelist PLMN ID is not broadcasted in the cell 
Observation 2: In case of assuming option a) for suitability checking in case of having EPLMN and not having multiple PLMN identities in the cell, the checking of suitability of the cell is based on the PLMN broadcasted in the cell, which also needs to be registered PLMN or selected PLMN or EPLMN.
Company views:

- Nokia&NSN: To us option a) seems to be best in order to avoid CSG ID coordination between EPLMNs which are utilizing separate H?eNBs.
Qualcomm: Agree with Nokia and NSN
Vodafone: We agree with observation 2. 
- Deutsche Telekom: we also agree.
-[Orange]: We also agree
- [Samsung]: see the previous comment (it seems dependent on the previous one)
[Mediatek] we see benefits to avoid CSG ID coordination.
[Huawei] We agree with observation 2, we think this is aligned with our understanding of the example above.
2.2.1.2
Multiple PLMN identities in the CSG cell
Currently in 36/25.331 it is possible to have multiple PLMN identities in the CSG cell. For this case please find below analysis of few cases based on the assumption that cell is suitable only if the broadcasted PLMN identity together with CSG ID is in the whitelist: 
· PLMN A is RPLMN , EPLMN list has PLMN A and B, Cell broadcasts PLMN A&B. CSG ID of the PLMN A is in the whitelist . 
· Cell is suitable, and MME has the whitelist of PLMN A (registered PLMN) = no problem

· PLMN A is RPLMN , EPLMN list has PLMN A and B, Cell broadcasts PLMN A&B. CSG ID of the PLMN B is in the whitelist .
·  Cell is suitable, but as the PLMN also TAI changes (TAI consists of PLMN+TAC), which would results in TAU/ATTACH procedure, which should results in the MME getting updated whitelist of the new RPLMN
· PLMN A is RPLMN , EPLMN list has PLMN A and B, Cell broadcasts PLMN A&C. CSG ID of the PLMN A is in the whitelist.
·  Cell is suitable, but and MME has the whitelist of PLMN A (registered PLMN) = no problem

· PLMN A is RPLMN , EPLMN list has PLMN A and B, Cell broadcasts PLMN A&C. CSG ID of the PLMN B is in the whitelist . 
· Cell is not suitable as CSG cell is not part of PLMN B (the whitelist only has CSG ID of PLMN B)

· PLMN A is RPLMN , EPLMN list has PLMN A and B, Cell broadcasts PLMN B&C. CSG ID of the PLMN B is in the whitelist . 
· Cell is suitable but as the PLMN also TAI changes (TAI consists of PLMN+TAC), which would results in TAU/ATTACH procedure, which should results in the MME getting updated whitelist of the new RPLMN
Depending on the discussion of aligning UTRAN&EUTRAN specifications  and assuming option a) for suitability checking either:

· UE should only check suitability against the primary PLMN or

·  UE should check suitability against all the broadcasted PLMN identities. 
Observation 4: Specification aligned to EUTRAN: In case of assuming option a) for suitability checking in case of having EPLMN and having multiple PLMN identities in the cell, the checking of suitability of the cell is based on the primary PLMN in the cell, which also needs to be registered PLMN or selected PLMN or EPLMN.

Observation 5: Specifications aligned to UTRAN: In case of assuming option a) for suitability checking in case of having EPLMN and having multiple PLMN identities in the cell, the checking of suitability of the cell is based on the PLMN broadcasted in the cell, which also needs to be registered PLMN or selected PLMN or EPLMN.

Company views:

- Nokia & NSN: To us it seems best to consider suitability checking of CSG cell only for PLMNs broadcasted in the cell i.e. option a). Then depending on the alignment discussion of EUTRAN/UTRAN specification the checking is either done against any broadcasted PLMN identity or primary PLMN identity only.
Qualcomm: We would prefer UE to check suitability against all broadcast PLMN identities, i.e., aligned to UTRAN specification.
Vodafone: We prefer aligning to EUTRA i.e. suitability checking is only done against the primary PLMN broadcast and cell is suitable if the CSG whitelist contains the primary PLMN CSG whitelist.  
Deutsche Telekom: We also prefer UE to check suitability against all broadcast PLMN identities, i.e., aligned to UTRAN specification (from Rel-8 onwards). If we keep the restriction to the primary PLMN networksharing on CSG is likely to be not supported by terminals and introduction in networks will be prevented/to complex later …
-[Orange]: Our preference also goes to align to UTRAN specification from Rel.8 by checking suitability against all broadcast PLMN identities in order to allow feasible introduction of RAN sharing for Home(e)NB in future releases without too much complexity.
- [Samsung]: No strong view, but we’re ok to be aligned with UTRAN specification. 
[Mediatek] Alignment to UTRAN specs is or preferred option.
[Huawei] If the CSG cell (CSG_ID1) only broadcasts one PLMN, say PLMNA, PLMNA should be the primary PLMN, so it is reasonable to say that UE check the primary PLMN; if we go further to sharing case, i.e., now this CSG cell broadcasts PLMNA&CSG_ID1 + PLMNB, and PLMNB+CSG_ID1 stored in UE CSG whitelist, our understanding is, UE should also be able to have access to this CSG cell. Here we have a question, for sharing case, if the CSG whitelist in UE finally is updated to include PLMNA& CSG_ID1, then no problem to go with VDF understanding, but if not, we should go with Nokia’s understanding. So the question is, will the UE’s CSG whitelist be updated for sharing case?
[Nokia to Huawei] I think you have a point. It should be noted that probably quite a lot of changes would be need in the NW side to make the VDF approach to work – Additionally you need to consider that then to my understanding we are more talking about EPLMN but not RAN sharing if the cell does not have multiple PLMN identities.
2.2.2
Alignment of UTRAN/EUTRAN specifications

Currently 25.331 does not have similar linking of primary PLMN to CSG ID as is done in 36.331. In order to have similar idle mode behaviour in UTRAN&EUTRAN one would need to do some changes either in 25.331 or 36.331 (and also based on proposal 2 also to 25/36.304s). So we have two options:

a) Align 25.331 to have similar Primary PLMN linking to CSG ID as in EUTRAN

b) Align 36.331 to have similar definition as in UTRAN i.e. not to link CSG ID to specific PLMN identity

Company views on alignment of handling of CSG ID linking for UTRAN&EUTRAN:

· Nokia & NSN: We think that it would be best to align 25.331&36.331 (and 25.304&36.304) with similar PLMN identity linking to CSG ID. It seems natural to us that CSG ID would be valid in all the PLMNs broadcasted (similar to TAC/CELL ID). Additionally there has not been a specific reason why the linking is based on the primary PLMN in EUTRAN we see that best way forward is to align based on UTRAN specifications. Additional benefit of this approach is that then it would be possible to introduce RAN sharing for CSG cells in future release without impact AS at all. Otherwise it would be very difficult to introduce RAN sharing in future as analyzed in [9].
· Qualcomm: We would like specifications to align with UTRAN specs, i.e., option (b).
· Vodafone: We would prefer that UTRAN specifications align with EUTRAN. There will be no backward compatibility issue if we still keep the restriction that CSG ID is valid for primary PLMN if ever we are introducing RAN sharing and instead ensure that UEs which are allowed to access a shared CSG cell have the appropriate CSG whitelist.
If we remove the restriction then we need to coordinate use of CSG IDs for the following reason:

Let's assume there is no coordination among operators. 
In PLMN A CSG IDx, HNB name = Mc Donalds
In PLMN B CSG IDx, HNB name = KFC
In PLMN C CSG IDx, HNB name = Starbucks
Suppose those three operators want to share the CSG cell (owned by PLMN A operator without reassigning CSG IDs):
1) CSG check is based on any broadcast PLMN (aligning with UTRAN)
when UE with PLMN C+CSG IDx CSG whitelist goes on the CSG cell it displays 'starbucks' but in fact that CSG cell is 'Mc Donalds'. Of course, coordination among operators to have CSG Idx mean say 'mc Donalds' in all three PLMNs would avoid this problem. The difference with other cell IDs like TAC etc. is that the CSG Idx has a HNB name associated with it and this uniquely identifies the customer owning the CSG cell. 
2) CSG check is based on primary PLMN (aligning with EUTRAN)
When UE with PLMN C+CSG IDx tries to go on the CSG cell it is not allowed because this is not 'starbucks' but McDonalds. If UE had PLMNA+CSG IDx, then UE is allowed on the CSG cell and it rightly interprets the cell as 'Mac donalds'
So the restriction to primary PLMN prevents UE which considers CSG IDx as 'starbucks' on PLMN C from considering the Mc donalds CSG cell as 'starbucks' on PLMN A. 
· Deutsche Telekom: we agree with Nokia/NSN & Qualcomm. The CSG ID shall be linked to any of the broadcasted PLMN IDs and not restricted to the primary PLMN (as currently erroneously in the LTE specs). We also do not see a problem with aligning the CSG ID range between sharing operators. If operators share networks they need to work together anyway. Also the HNB name argument by Vodafone can not be followed. The same pice of HW would not be “McDonalds” or “KFC” or “Starbucks” DEPENDING on the PLMN .. it is depending on the location of the installed HW … 
· [Orange]: We also support Nokia/NSN, Qualcomm and Deutsche Telekom's view. 
· [Samsung]: No strong view, but we’re ok to be aligned with UTRAN specification.
· [Mediatek] Alignment with UTRAN specifications.
· Nokia>Vodafone: So your main concern is that for a CSG cell that is utilizing RAN sharing will cause those sharing PLMNs to coordinate CSG IDs? 
· [Vodafone] yes

· Why do you see that coordination of CSG IDs is much more difficult than coordinating PCI/PSC/TAC/LAC/CELL IDs which need to be coordinated? 
· [Vodafone] We think that operators will independently start deploying CSG cells and assign CSG ids independently, possibly to same enterprise. Then, if we later introduce RAN shared CSG cells, it will be difficult to align use of CSG IDs for a given enterprise among operators. 

· Then regarding the ‘HNB name’ e.g. starbucks display problem – So you think that a operator could have same CSG ID with different ‘HNB name’? Just for my understanding is this really the intention of the ‘HNB name’?
·  Additionally why do you think that UE would not show the ‘HNB name’ the cell is broadcasting?
· [Vodafone]  we agree that operators have control over the HNB name broadcast but would that not clash with HNB name in CSG whitelist for at least one of the broadcast PLMNs (assuming there is no coordination)?

· Additionally do you think that MME will always have information about the UEs whitelist for the Primary PLMN?

· [Vodafone] If the H(e)NB is broadcasting only one PLMN then this problem does not arise. We have to remember that by only making changes in RAN2, RAN sharing will not work as changes on other interfaces would be required even if we make the CSG ID valid across all PLMNs. 

·  To my understanding the MME only has whitelist information of the UE for RPLMN. So if MME does not have whitelist of the UE for primary PLMN how do you think NW can check that it is OK for UE to camp on this cell?

· [Vodafone] As indicated above, we need to look at the support of RAN sharing from a system wide perspective. We cannot make isolated changes in RAN2 and expect RAN sharing to work. This is one of the reasons why we prefer to have this whole discussion in REL-11 so that we can understand all the implications.  Can you please explain why a solution where the restriction is kept cannot be made to work as long as the network ensures provision of the correct CSG whitelist to the UE and network mechanisms are in place to ensure check against correct PLMN CSG list? If this approach is used there will  be also be no backwards compatibility issues with REL-8 UEs assuming we do the REL-8 CR for UTRAN to align to this way of doing CSG check. 
[Nokia] Regarding coordination of TAC/CSG ID (or any identity) can’t you use similar mechanisms for all these coordination? So could you still clarify why do you think coordinating CSG IDs is much more complex than coordinating all the other identities (PCI/PSC/TAC/LAC/CELL IDs) which you would need to coordinate when you introduce RAN sharing? I’m probably missing some point here? 

Regarding HNB Name coordination – so you think if operators utilize RAN sharing for a CSG ID they could still have different HNB name for same CSG ID? Is there such a requirement somewhere – at least to me this is something quite new? 

Then regarding the primary PLMN limitation and its feasibility:I think your way of doing RAN sharing could possibly work. But I have to check lot more as your proposal is quite much different how RAN sharing is done in legacy networks – I assume your proposal would require rather complex coordination between different network elements to ensure that correct PLMN ID is added in the whitelist. Nevertheless you think that somehow you would have “RAN sharing” for CSG cells without requiring any TAC/LAC/CELL ID/PSC/PCI coordination and still consider it as RAN sharing? Or maybe you are more talking about EPLMN as you don’t seem to consider any kind of coordination between operators? So maybe that is causing different understanding on how to align?
[Huawei] please refer to the question we raised above.
2.3
Connected mode membership checking

In REL9 a proximity indication was introduced where UE would indicate the membership status of the CSG cell to the network e.g. in 36.331:
else if the purpose is set to 'reportCGI':

4>
if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>
if the cell broadcasts a CSG identity:

6>
include the csg-Identity;

6>
include the csg-MemberStatus and set it to 'member' if the CSG identity is included in the UE’s CSG whitelist;

Similarly to 36.304 suitability check procedure also here one needs to clarify what PLMN identity is used for membership indication to the network. Probably quite similar handling should be considered but one should also take into account different characteristics of the connected mode NW handling for handovers between cells of different PLMNs. If the handovers between cells of different PLMNs is not supported then it would be useless to indicate UE being member of the CSG cell for any cell not being part of RPLMn as the MME is not aware of the whitelist of the UE for any other PLMN than RPLMN. So basically we would have two options:

a) UE checks membership only against the RPLMN

a. Pros: UE would not indicate membership for a cell for which MME anyway would not have the membership information for the UE
b. Cons: Different checking than in IDLE. It would be very difficult to introduce inter-PLMN handover between CSG cells as the UE would indicate positive membership check status only for RPLMN cells.
b) UE checks membership similarly to idle mode

a. Pros: Exactly similar checking as in IDLE

b. Cons: UE would indicate membership for a cell for which MME anyway would not have the membership information for the UE. Handover prepration may be stopped by the MME when it receives handover preparation message
Company views:
· Nokia & NSN: In order to avoid artificial limitations to support inter-PLMN handover support we propose to have similar checking in CONNECTED mode as in IDLE. 
Qualcomm: We prefer option (a) in Rel-9. Inter-PLMN connected mode mobility to CSG cells may require introduction of PLMN ID reporting by the UE in UMTS and hence, if desired, can be introduced in later releases. 
 Vodafone:  We expect that inter-PLMN handover should be supported and it seems preferable to align to the idle mode behaviour i.e. option b). 
· Deutsche Telekom: we are open, but check shall be clearly against the RPLMN and not against the primary PLMN.

- [Samsung]: In principle, we prefer to have same behaviour as idle mode. However I would like to understand the situation better. Even though the MME doesn’t have whitelist for other PLMN, the inter-PLMN HO to CSG cell can be successful or not? Is it all network issue dependent on the implementation? 
Besides, in addition, I think we should have same issue for proximity indication as well, i.e. should be related with associated PLMN not only for CSG id.    
[Nokia] We agree with Samsung that for membership checking also this associated PLMN should be added (i.e. not just checking CSG ID). I’ll provide the CR with this change. But not still sure if we can go to this idle way (I’d prefer it for simplicity) but if Qualcomm found some technical issue (to be clarified) then maybe we cannot go that way. 
[Mediatek] We prefer to align to idle mode, we have the same concerns as Samsung wrt network operation for inter PLMN HO, the checking was done in the target network, may be we are wrong.
[Huawei] we tend to agree with Qualcomm, for connected mode mobility, more work might be expected.
[Nokia] I would hope that Huawei/QC could explain what work could be expected. Although we don’t have any problems of limiting the membership checking to RPLMN, but we were just thinking it seems more simple to do it similarly as in IDLE. It does not of course mean that NW needs to support inter-PLMN HO, but maybe it would enable them to do it?
[Qualcomm} Thanks for the nice discussion and it seems that we have pretty much converged on the idle mode behavior (and,  XX.304 CRs). 

For connected mode, two options are under discussion:

c) UE checks membership only against the RPLMN

d) UE checks membership similarly to idle mode

Option (a) allows inbound mobility to CSG cells, broadcasting a number of PLMN Identities, to work as long as:

· RPLMN is one of the broadcast PLMNs 

· the UE has RPLMN + CSG ID in the whitelist. 

This is our preferred option at this point, since in Rel-9 PLMN ID reporting by the UE doesn’t exist in UMTS.

Option (b) expands the scope further but requires the source node (MME or RNC/SGSN) to know the target PLMN ID used by the UE. PLMN ID reporting by the UE is not supported in Rel-9 UMTS, which makes this option less attractive. This is explained below with an example scenario:

Scenario

· UE is registered on a macro cell with (PLMN ID-A)

· A target CSG cell is broadcasting (PLMN ID-A) and (PLMN ID-B) with a CSG ID.

· UE has (PLMN ID-B + CSG ID) in its whitelist

Questions:

· Should the UE report that the target CSG cell as allowed or not allowed?

· Since (PLMN ID-A + CSG ID) is not in the UE’s CSG whitelist, the cell is not suitable in RPLMN (or PLMN ID-A).

· Since (PLMN ID-B + CSG ID) is in the UE’s CSG whitelist, the cell is suitable in PLMN B.

· If UE reports the CSG cell as allowed, then how would the source RNC know which PLMN ID was used for access control? Should RNC initiate handover for PLMN ID-A or PLMN ID-B?

To address the above questions, it seems that PLMN ID used by the UE  needs to be reported by the UE to the source RNC. As this is currently not supported in Rel-9 UMTS, option (a) seems like a way forward to us. Option (b), after introducing necessary changes, can be supported in future releases, if desired.

2.4
Manual CSG ID selection

Similarly to whitelist definition the manual CSG ID selection in 36/25.304 seems to be contradiciting with 23.122 which is talking about ‘manual CSG selection’. Thus it is proposed to align these definitions as well in order to remove inconsistencies between specifications:

Proposal 1: Align NAS and AS specification by renaming ‘manual CSG ID selection” to ‘manual CSG selection’
Company views:

- Nokia&NSN: We see that it would be good to do this already in REL8 in order to avoid any misalignments between different releases of the specifications. Especially as one is not selecting CSG ID but a CSG cell i.e. it seems that current terminology in 25/36.304 is incorrect.
- Qualcomm: Fine with the above proposal.
-Vodafone: Agree to fix the terminology and indicate Manual CSG selection.

- Deutsche Telekom: the term “CSG ID selection” was introduced in RAN2 (also by DT) in order to make clear that a “CSG ID” is selected rather than a specific CSG cell. We all agreed in the past that a selection of a particular CSG cell (under the same CSG ID) shall not be supported (as reselection will bring the UE to the most appropriate CSG cell).
- [Orange]: The terminology should be fixed. However, we share Deutsche Telekom's view and it was also our understanding that RAN2 agreed to not support a selection of a specific CSG cell. 
- [Samsung]: agree with the proposal
[Mediatek] Our recollection is aligned to Deutsche Telecom]
2.5
PCI/PSC split

Depending the alignment of UTRAN/EUTRAN specification discussion it could be necessary to consider if one needs to align PCI/PSC split validity to be similar. Currently PCI/PSC split is also linked to primary PLMN.

Company views on the how PCI/PSC split is used:

· Nokia&NSN: non CSG UEs (UE without any CSGs in the whitelist) can utilize this split information not to consider such PCIs/PSCs in reselection evaluation. And if the EUTRAN is aligned to be similar to UTRAN then we would also propose not to limit csg-PhysCellIdRange to primary PLMN, but it would be applicable to any PLMN indicated in the PLMN list. To us this seems to be valid assumption as the split of PCIs/PSCs is only valid within the carrier frequency and it seems natural that the PCIs/PSCs are coordinated between PLMNs if they are operating on same carrier frequency around same location.  
· Qualcomm: Agree with Nokia and NSN.
· Vodafone: This seems to imply that operators for the different PLMNs have to align their PCI/PSC splits for CSG cells. In practice, such alignment is usually difficult. We prefer restricting PCI/PSC list to be valid only for primary PLMN.
· Deutsche Telekom: we also agree with Nokia/NSN & Qualcomm.
· [Orange] We tend to agree with Nokia/NSN's view.
· [Samsung]: no strong view, it seems similar issue as CSG id, so it will be dependent on the decision of CSG id.
· [Mediatek] we are okay to discuss this, but we feel as if we are fixing something that is not necessarily broken. At least for the moment with the present functionality Operators do not need to coordinate PCI/PSC split. We feel that it would be better to leave something as is unless we see some real problems. Why put on restrictions where no restrictions need to be applied? Why mend something that is not broken, or is it? We feel more justification is needed.
· Nokia>Vodafone: Could you clarify why does not operators having CSG cell on same carrier around same location do not coordinate PCI/PSC splits – Wouldn’t that cause quite a big problems for macro cells as there could be colliding PCI/PSC of different PLMN CSG PCI/PSCs and thus making it very difficult (impossible) to identify those colliding cells?

· Similarly to CSG ID allocation, operators will independently allocate their PSC/PCI splits until RAN sharing comes along. Then we cannot expect operators to reallocate their PSC splits to have them aligned across PLMNs. Of course, for a given carrier frequency, the PCI/PSC split should be the same. So the sharing PLMNs should provide the PSC/PCI split for the primary PLMN (i.e. for the used carrier frequency) to their UEs and should not have to change their own PSC/PCI splits which apply to different carrier frequencies in any case. 
[Nokia] I would assume that operators need to align PCI/PSC on same carrier (e.g. border) even if you don’t have any RAN sharing. Otherwise your system just does not work. So to me avoiding coordination between operators working on same carrier would be impossible. Or maybe I’m missing something crucial? 
[Huawei] we share the same understanding as Mediatek, we could leave the current situation as it is unless we see there is real problem.
[Nokia] I would assume operators have to coordinate PCI/PSC split if they are operating in same carrier? Or do you think somehow it is possible not to do it? Note that PCI/PSC split is valid on on the carrier for which it is being signalled.
3
Conclusion
During the email discussion it seemed that most of the companies were OK to align idle mode specificaitions with removing primary PLMN restriction for Idle mode handling.

It was not absolutely clear from the email discussion though how the PSC/PCI split handling should be done. The CRs provided in the email discussion handled the issue by indicating theat PSC/PCI split is valid in all the PLMNs broadcasted in the cell, but this needs to be verified by RAN2.

Additionally it is not clear whether the CSG suitability checking (membership) in connected mode can be done exactly similarly as in IDLE. 
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