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Introduction 
The email discussion was kicked off by the rapporteur (Huawei) on 7th September  and ended on 23rd September 2008.
The following companies participated at the discussions: Ericsson; Hauwei; Interdigital; LG, Motorola; Nokia; Orange; Qualcomm; Samsung; Sharp; T-mobile; Telecom Italia; & Vodafone.
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Points for discussion

This document lists the main issues associated the email discussion identifier: [63_LTE_C01]

The objective of which is to discuss

1) How to handle non-allowed CSG cells (RAN4)?

2) Do we have PCI-split / do we inform the UE about it?

3) Is the UE informed about layers being CSG specific, Mixed or only macro ? For UTRA, it has already been agreed to have an indication of the dedicated layers from a macro cell.

4) How do we handle cell reselection priority w.r.t. home-NB/eNB’s?

5) For the case of macro<->allowed CSG reselection on mixed layer, do we have offsets ? How does the network determine this offset ? How are they signalled / used ? What is the scope of the offset (are they CSG specific, cell specific,….)

6) For the case of allowed CSG<->allowed CSG reselection, do we have offsets ? How does the network determine this offset ? How are they signalled / used ? What is the scope of the offset (are they CSG specific, cell specific,….)

7) Should the UE give preference to normal cells while camped on any cell ? If so, how ?

Companies opinions were expressed and their positions are shown in Appendix A.

A statues was made of the different positions and companies were asked their positions on the following issues.


2.1 How to handle non-allowed CSG cells (RAN4)?

	Company
	Opinion

	Status
	=> Wait for RAN4 opinion.

Simplest would be to be able to ignore the cell always since no BCCH checking will be required. Two alternatives to be discussed depending on RAN4 LS were suggested by Qualcomm

	
	Alternative 1: In the event that RAN4 responds that the non-allowed CSG cell may be ignored then the behavior just needs to be captured somewhere 

	
	Alternative 2:In the event that RAN4 responds that the non-allowed CSG cell must be considered then we propose to require the UE to read the SIBs of the non-allowed CSG cell to determine if it is required to reselect to another frequency or if it may ignore the cell (once the new Treselection,CSG timer expires). Depending on RAN4’s response, the target CSG cell may indicate whether the UE ignore the CSG cell using the Intra-frequency cell re-selection indicator already defined in UTRAN (for barred cells), or define a threshold (instead of just a bit) to manage the level of interference a UE may cause to the non-allowed CSG cell. Note that the threshold allows adapting the interference level from macro or other CSG cells depending on the relative distance from the non-allowed CSG cell itself.


2.2 Do we have PCI-split / do we inform the UE about it?

	Company
	Opinion

	Status
	=> Will inform the UE about the PCI split on a mixed carrier

Question: what cells will broadcast this information, e.g.:

	
	1) All cells on that mixed carrier

	Qualcomm (Note1)
Samsung

T-Mobile

Interdigital
Ericsson (Note
)
Telecom Italia (Note 1 and 2)
	2) Only home-cells on that mixed carrier

Note1: Optional for broadcasting for non CSG cells

QC Comment: Qualcomm has no objection to Option 3) 

Note 2: If information broadcast in the non-CSG cell is needed for other purposes (e.g. Qoffset, see 2.5), it is acceptable to also indicate PCI split.

	LG (Note1 & 2)

Nokia (Note 4)
Huawei

Motorola (note 3)

	3) The cells on the mixed carrier and all carriers listing the mixed carrier as neighbouring frequency 

Note1: Optional for broadcasting for non CSG cells

Note2: Needed for layers that are equal priority

Note3: Mandatory for sending on non CSG cells (Emphasis on non CSG UE’s to avoid camping on CSG cells)

Note 4 We see that either PCI split is broadcasted always in every cell of the NW (listing mixed carrier in NCL or on a mixed carrier cell) or never. Otherwise for us it is hard to see usefulness of this pci split indication as it does not help non-CSG UEs at all to just inform pci split in limited set of cells.  We think that PCI split needs to be indicated everywhere in the NW (or nowhere) as otherwise RAN2 needs to start thinking how long time this PCI split information read from some other cell is valid etc.. This would end up in extremely complex system and scenarios. 




2.3 Is the UE informed about layers being CSG specific, Mixed or only macro ? For UTRA, it has already been agreed to have an indication of the dedicated layers from a macro cell.

	Company
	Opinion

	Status
	=> Majority seems to think it is beneficial to inform the UE about a neighbouring carrier being mixed, macro-only or dedicated-only.

Whether for the mixed neighbouring carrier also the PCI split is indicated depends on the answer to 2.2.


Motorola: Note 1: PCI split indication implicitly signals mixed/macro-only. Other combinations are possible (this indication can make use of 2.2 above).

2.4 How do we handle cell reselection priority w.r.t. home-NB/eNB’s?

	Company
	Opinion

	Status
	Assuming that intra-freq reselection is based radio conditions, we focus here on inter-freq reselection:

	LG
Ericsson

Nokia (Note 1)
Motorola
	1) Only have current mechanisms

- home-cells on dedicated layer will have “layer priority”

- home-cells on mixed layer will also have “layer priority”
Note 1: (Normal reselection rules applied i.e. nothing new needed) i.e. cells on mixed layer will have priority (which is of course same as for other cells on same carrier).  As a reminder it has been agreed priority based reselection is used for inter-frequency cases – i.e. there is no prioritization between cells of same frequency. 
Additionally at least in REL8 our assumption is that operator has either mixed OR dedicated CSG carrier in same area -> Thus that carrier is always having highest priority (and can be given in the broadcasted information)
NOTE from Nokia: There is no such a thing as home cell priority only frequency priority. For REL8 there is no time to add this kind extra functionality as cell specific priorities as it would be have lot of affects to reselection algorithms AND also to measurement requirements in RAN4.

	Samsung

Interdigital

Huawei
Sharp

T-Mobile
Telecom Italia
	2) Have implicit priority for home-cells independent of the “layer priority” where a UE is allowed to invoke this implicit priority rule only if the allowed CSG cell is best ranked on its own frequency and its RF quality is suitable for reselection
- i.e.  home-cells have the highest priority always regardless of the “layer priority”

Question from Nokia: What is implicit priority – is it UE implementation specific priority or will there be some rules for this in the specification?
Comment (T-it): our definition of “implicit” priority is: a suitable CSG cell in a lower priority layer is candidate for reselection and the priority in the ranking is the highest (regardless of the layer priority). It is acceptable that search period is looser than the one used for high priority search. 


	Qualcomm
	2b) This is a variant of 2, with modified scope and signalling.  We are listing this option because the statement “This means that a macro should broadcast cell specific offset for the home cell” is no longer applicable in option (2b).

Signalling: If a certain PCI/PSC range is used for CSG cells, allow the signalling of just one value of Qoffset for all these PCI/PSCs. This saves over the air resources. Call this value Qoffset,CSG. 

Scope: If the current cell does not provide the value, UE may use a value from a prior visited cell within the PLMN.

In all other ways (other than signalling and scope), this Qoffset works like today’s Qoffsets.




2.5 For the case of macro<->allowed CSG reselection on mixed layer

Do we have offsets ?

	Company
	Opinion

	Status
	Mainly 3 directions:

	
	1) Normal cell reselection based on best cell principle as already defined in the specifications so far

- assuming no cell specific offsets send by macro cells for home-cells, reselection to home cells is purely radio condition based
- since the home-cell could broadcast macro specific offsets, cell reselection to the macro can be controlled

	Huawei
Nokia

Samsung

Ericsson

Motorola (2nd)
	2) Use the normal cell specific offset we have today

This means that a macro should broadcast cell specific offset for the home-cell.

	Qualcomm
Interdigital

LG

Telecom Italia (note 1)
	3) Introduce two additional offsets:

a) Q_Offset,CSG: to stimulate intra-freq reselection to a CSG cell

b) Q_Offset,NotAllowedCSG:  (usage is not completely clear to me: please clarify usage in more detail. E.g. is this an offset to be used in ranking in case a CSG cell is not allowed, i.e. the UE should allow Q_Offset,CSG in case the cell is allowed, and Q_Offset,NotAllowedCSG if the cell is not allowed ? )

Note 1; if not-allowed CSG are not considered (i.e. no Q_offset needed) option 2) and option 3) are similar if Q_offset is associated to groups of reserved PCIs.

	Motorola (1st)
	Introduce one additional offset: Q_offset,CSG to stimulate intra-freq reselection to allowed CSG cells (3a). This is based on the assumption that it is not possible for network to maintain and signal cell individual offsets for large numbers HeNBs. If it is possible to maintain and signal CIOs for each HeNB, then we would prefer 2.


How does the network determine this offset ?

	Company
	Opinion

	Status
	Several opinions expressed, but basically it is an implementation issue


How are they signalled / used ?

	Company
	Opinion

	Status
	Two different opinions:

	LG
Telecom Italia
Ericsson

Huawei

Sharp

Motorola
	Parameters in SIB 


	Vodafone
TMO
	Dedicated signalling

	Qualcomm
Motorola

Interdigital


	Parameters in SIB 

Optionally: Dedicated signalling
InterDigital: Is there a problem with allowing the parameters to be signalled optionally via dedicated information?


What is the scope of the offset (are they CSG specific, cell specific,….)

	Company
	Opinion

	Status
	With cell specific offsets as today, the scope is clear.

Newly proposed offsets:

	Sharp
Telecom Italia (Note 1)
Motorola
	E..g. when both offsets are signalled by a CSG cell, it is clear they are applicable to that CSG cell
Note1: Qoffset per a group of PCIs

	Qualcomm
Samsung

Huawei

Motorola (Note1)
	Applicable to all surrounding CSG cells.
Note 1: single offset is signalled and it applies to all allowed CSG cells (Rapporteur believes this was the understanding of all companies)
Q: InterDigital: Does having a single ‘global’ CSG offset prevent the network from sending a CSG offset for a particular cell which would override the ‘global’ CSG offset?.



	LG
	Undecided





2.6 For the case of allowed CSG<->allowed CSG reselection

Do we have offsets ?

	Company
	Opinion

	
	Same rationale as for 2.5 



	Motorola
	Offsets not needed for this case (We don’t understand “Same rationale as for 2.5”; our understanding was that most companies were saying such offset is not needed.)


How does the network determine this offset ?

	Company
	Opinion

	
	

	
	


How are they signalled / used ?

	Company
	Opinion

	
	

	
	


What is the scope of the offset (are they CSG specific, cell specific,….)

	Company
	Opinion

	
	

	
	




2.7 Should the UE give preference to normal cells while camped on any cell ? If so, how ?

	Company
	Opinion

	Status
	=> For Rel-8 no further enhancement are needed; UE should prefer to camp on suitable cell







2 Conclusion 
Most of the conclusion is in the previous section of this Tdoc. Here is a summary and some observations from the rapporteur.

· With respect to PCI split there is general consensus to have the UE PCI aware and signaled from the network, the difference in opinions is how it is sent and what is the validity/scope the PCI split has. 
Rapporteur observation: What is clear is that if the PCI has a scope of PLMN wide this would vastly simplify the UE network implementation as the UE needs only to get it once (some how) and apply it all the time when connected to the PLMN until it finds new PCI info.
Other PCI scope options for example on a LA/RA/TA/Cell and this brings extra complexity for both UE and network. This is a crucial point to resolve.

For UTRA we have a problem because PCI (by default) is unknown as we can not guarantee that all legacy networks will be update when a hNB is deployed, so should we have a basic assumption that the UE has to work with it and without it? It would be good if we can remove this possibility and have it configured in UE by Operator before commercialization. 
· With respect to CSG offset companies are more or less equally split as to whether there is a CSG specific offset or Cell specific.
Rapporteur observation: It is obvious that a Cell specific offset would be the simplest but there have been doubts expressed whether this is possible for radio reasons (Sharp). 
· With respect to Priority handling what is suggested is either the priority schemes presently in the standard or in addition an implicit priority scheme. Support of which is more or less equally split.




3 Company positions on the questions posed
2.1 How to handle non-allowed CSG cells (RAN4)?

Presently, RAN4 have not treated our out going liaison statement, but I believe that we can have some WS in the case that RAN4 are favourable to handling an CSG offset (which seems the most obvious conclusion) if they say that an offset is needed.

	Company
	Opinion

	T-it
	We propose to use an “intra-frequency cell reselection allowed” IE, in order to allow intra-frequency cell reselection towards an eNB/H(e)NB that is not the best ranked.

We are also open to consider additional mechanisms based on the quality of the target cell compared to the non allowed CSG, if suggested by RAN4.

	InterDigital
	We would like to wait for the RAN 4 decision, but at this point InterDigital would prefer that UE just ignore the non-allowed CSG cell. If a PCI split is used, then the option of ignoring the non-allowed CSG cell is fairly simple

	Nokia
	We think that working assumption should be the RAN2 preference from RAN2#63 i.e. very basic handling of ignoring non-allowed cells in reselection evaluation.

Without support of PCI split information sharing from network side this method is not very simple as UE does not know until it has read the system information from the potential target cell that the cell is a CSG cell and therefore can be ignored. Alternative is to let the UE know the PCI split which would then allow the UE to perform early filtering of CSG cells and thereby potentially significantly reduce the amount unnecessary cell reselections.

Alternatively one could of course consider the methods UTRAN already provides i.e. “intra-frequency reselection” indicator. Problem with making this “better” by offsetting is that no one seems to know how/what information to use in offsetting.

One thing that we want to clarify is, that to our understanding UE is always supposed to camp on suitable cell (if available) i.e UE does not camp on non-allowed CSG cell (as it is not a suitable cell) if it can find other cell that is suitable on same/different carrier frequency or RAT. This is in our opinion already supported in 36.304 by stating that in for a cell to be evaluated as suitable it also means that ‘For a cell identified as CSG cell by system information, the CSG ID is part of the CSG whitelist’. Additionally section 5.2.4.6 concerning intra-frequency cell reselection criteria states that ‘If a cell is ranked as the best cell the UE shall perform cell re-selection to that cell. If this cell is found to be non-suitable, the UE shall behave according to subclause 5.2.4.4’ where section 5.2.4.4 in addition states ‘For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.3.4, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation is removed when the highest ranked cell changes’
Bearing this in mind we don’t immediately see any need for the ‘intra-frequency reselection’ indicator.
BUT most of all lets wait for RAN4 if they have opinion how to handle this.

	Huawei
	Wait for RAN4’ decision.

	T-Mobile
	We prefer to await RAN4 decision.

	Qualcomm
	The network controls whether the UE may ignore non-allowed CSG cells on the frequency it is camping on using the “intra frequency cell reselection indicator.”

If the indicator is set at a CSG cell, then if this is the best cell, a non-allowed UE shall select another frequency or camp on the non-allowed CSG cell in limited service when no other frequency is available.

	Samsung
	We prefer to wait for RAN4 decision.

In principle we believe that we need a method to control interference caused by UEs accessing a cell that is not best ranked. If the UE just ignores a non-allowed CSG cell, the non-allowed CSG cell may not work as expected to its subscribed users. We are open to what should be the specific solution for this issue, but it should be simple and intuitive so that it could be easily agreed to be part of release 8.

If we agree to use “intra frequency cell reselection indicator” IE to address the interference problem, even non-CSG UEs may need to decode overhead message of CSG cells. Considering that there could be many home cells under the macro cell coverage, the decoding could happen frequently when the UEs are moving. Also, if the indicator can be changed from time to time based on the activity of CSG UEs, some non-CSG UEs camped on 2nd or 3rd best ranked cell might need to see the indicator of the 1st ranked cell periodically to check whether it's changed or not. We don’t believe this is acceptable to non-CSG UEs.

As an alternative, we can allow non-CSG UEs (e.g., UEs with empty white list) to assume that intra frequency cell reselection is not allowed without receiving the indicator from CSG cells when inter-frequency cell reselection is possible. This may help avoid unnecessary battery consumption and possible page miss due to decoding the overhead message of CSG cells.

	Vodafone
	If we have a PCI/PSC reservation, UEs not subscribed to any CSG could just ignore detected CSG cells in the ranking process. We should bear in mind that CSG deployment is mostly indoor with low power transmission and the problem which would be caused by a UE selecting a macro cell which is not the best cell relative to a CSG cell is less significant than the problem of UEs not allowed to any CSG to try and reselect to a best ranked non-allowed cell (i.e. CSG cell) especially for fast moving UEs encountering many CSGs. 

For UEs subscribed to CSGs, they will have to do the extra step of reading the BCCH to determine if the detected CSG is a valid one. If the CSG is non-allowed, again the simplest action is for UE to just ignore the cell.  
One way to limit the interference would be for UE to ignore the non-allowed CSG cell only if it is less than X dB better than the macrocell. If this condition is not met, then UE should camp on the non allowed CSG as an ‘acceptable’ cell if it cannot find any other suitable cell on a different frequency layer or RAT(assuming there is an overlay)




2.2 Do we have PCI-split / do we inform the UE about it?

	Company
	Opinion

	T-it
	We see PCI split beneficial. Moreover also RAN1 indicated that in some scenarios PCI reservation improves system performance (R1-083424).

We also support signalling of PCI range to the UE, if this improves UE performance (e.g. battery consumption), as indicated by RAN4 (in R4-082190). We already have agreed on PSC reservation and signalling in UMTS and we think we have to go in a similar direction also in LTE.

	InterDigital
	We would prefer to inform the UE about the PCI split. This split can be informed to the UE using an additional SIB and both the Macro-eNB/NB and the HeNB/HNB could transmit this information. Further the SIB does not need to be transmitted frequently since this information should only be needed by the UE when it initially enters an area.

	Nokia
	To our understanding RAN3 has agreed the PCI-split in the NW side. From RAN1 there should incoming LS about PCI split also. 

Is this required to be informed to the UE is another thing. For non-CSG UE it would be good to be able to ignore CSG cells in reselection – thus possibly making power consumption smaller. Intra-frequency cell identification is a continuously ongoing process. So in that sense the CSG cells are identified while doing cell identification for non-CSG cells. The extra burden here lies in the suitability check (check of CSG ID). If the UE has PCI split information the impact on UE side can be significantly reduced as non-CSG UE’s can omit CSG cells as reselection candidates (as they are not suitable) while UE’s with whitelist (and potentially a CSG fingerprint) can reduce CSG access check (check of CSG ID).

Additionally, as we don’t see the whitelist being changed or updated very frequently, it should be possible to use the 300 second cell specific barring timer.

For Inter-frequency the same argument holds. I.e. a UE doing inter-frequency cell searches and measurements may PCI split information for early filtering of CSG cells.

So in our opinion it will in most cases be very useful for the UE have knowledge about possible PCI split. E.g. for a UE with one entry in the whitelist, if the HeNB is actually at home then the PCI-split information is useful for the UE whenever it is ‘away’ from the vicinity of its CSG (known by UE e.g. by ‘fingerprint’ information).

Generally we would like to minimize the impact from CSG on UE’s with no CSG subscription (ref. stage 2 Annex F), and also minimize the work load even for UE’s with valid whitelist.

	Huawei
	For intra-frequency cell-reselection, UE need to know PCIs associated with cell-reselection parameters (i.e. same as in Macro case). Neighbour cell list could be extended so that one NCL entry can be associated with multiple PCIs, or a PCI range (i.e. actually no explicit signalling that a certain range is for CSG cells). 

For manual selection and autonomous search, UE performance is improved by knowing the PCI split. PCI split should be signalled by BCCH of CSG cell. 

	Orange
	We support the PCI split. We believe that the UE should be informed about it to improve the UE performance (e.g battery consumption). For UE not involved in CSG concept, this will permit also to ignore CSG cell in cell reselection process

	T-Mobile
	TMO does not see the need to have a PCI split for LTE. 

For UMTS the PCI split has been agreed for battery consumption improvements for a Rel.8 UE operating in a network which uses Rel.7 access control mechanism for Femto cells. With reference to the recent CT1 decision about the CSG ID coding a CSG indication seems to be required in 3G  which could make the PCI split in UMTS obsolete. 

	Qualcomm
	Define a SIB to inform the UE of the PSCs/PCIs for each carrier frequency on which H(e)NBs are deployed.

It is recommended that H(e)NB and the macro (e)NB broadcast this SIB. However, even when the macro network does not broadcast the SIB, the H(e)NB broadcast would also be beneficial to a R8 UE for efficient idle state mobility, e.g., to avoid reselecting to non allowed H(e)NBs.  This feature supports the following deployment scenarios: 1) H(e)NBs deployed where macro (e)NBs do or do not broadcast this SIB; 2) H(e)NBs deployed in a GERAN macro or any other RAT macro network; 3) H(e)NBs deployed standalone without any macro network.

To conserve BCCH bandwidth, the SIB can be scheduled for transmission infrequently, as it is only needed to provide H(e)NB PSC/PCI allocation information to UEs entering an area for the first time.  

	Samsung
	We see benefit of having separate PCIs and informing it to UEs. If the separate PCI information is given to idle UEs, non-CSG UEs can avoid reselection to the PCIs reserved for CSGs. This may minimize possible impact (e.g., battery consumption and possible page miss as mentioned in 2.1) of introducing CSGs on non-CSG UEs, which we believe the most important when considering CSG issues. Also CSG UEs can have the same benefit if it decides not to scan CSGs based on its fingerprint.

We think that the home eNB should broadcast this information by default. But it should not be mandated for macro eNBs. The UE should be able to work properly even if the information is unavailable or outdated.

	Vodafone
	Yes, we should have a PCI-split. The UE may be informed during Attach, TAU/LAU, but this should not be sent via system information 

A PCI split would be very helpful for non CSG UEs (especially if RAN4 confirms our view that it is ok for UE to ignore non-allowed CSGs for the ranking). Non CSG UEs would then need to be informed about it so that they can ignore detected CSGs only based on the detected PCI/PSC ( we could also have some radio criteria associated as described above)  




2.3 Is the UE informed about layers being CSG specific, Mixed or only macro ? For UTRA, it has already been agreed to have an indication of the dedicated layers from a macro cell.

	Company
	Opinion

	T-it
	We support signalling of dedicated frequency layer to the UE, if this improves UE performance (e.g. cell search, battery consumption)

	InterDigital
	We would .prefer that the UE is informed about the CSG layer being CSG specific ,mixed or macro. We think that having such information would help the UE during procedures such as cell search.

	Nokia
	Also for CSG specific layers it is advantageous for the UE to know this status. This information would allow UE’s not supporting CSG (or not having valid whitelist) to reduce or omit including this layer in its cell identification and measurement procedures. Reason being that a non-CSG UE will anyway not find any suitable cells on such a reserved CSG layer. This will lead to that UE’s with no valid CSG subscription would not be impacted by the CSG specific layer thereby minimizing the impact from CSG on UE’s with no CSG subscription (ref. stage 2 Annex F)

Thus we see it is useful and straightforward to inform dedicated CSG layer  to the UE. The NW could put the reselection parameters ( threshold,x,high/ low/Treselection/priority ) for that dedicated layer such that UE does not reselect CSG dedicated frequency CSG cells too early/late. Alternatively some fixed threshold/ Treselection/priority could be set in the specification and but such fixed values may not be applicable for all deployment scenarios.  

Additionally manual scanning of CSG cells would be much faster as UE has knowledge from which carrier to look for CSG cells. 

Not informing UE about a layer being CSG specific would lead to unnecessary inter-frequency cell identifications, measurements and potentially cell reselections for UE’s with no valid whitelist. This would lead to increased UE power consumption and potentially loss of paging.

Lately it has also been discussed leaving a CSG specific layer out of the broadcasted inter-frequency neighbour cell list thereby ensuring that UE’s will not use this frequency in mobility measurements. It should be noted here that also UE’s with valid whitelist will not use this frequency for mobility measurements without changes to the current 36.304. Reason being that only frequencies included in the inter-frequency neighbour cell list will be used by the UE for mobility measurements. And as mentioned earlier we’d like to avoid changes to 36.304 within Rel8 timeframe if they are easily solvable by existing mechanisms.

	Huawei
	UTRA YES: We believe that we need to inform UEs of dedicated CSG deployment due to legacy mobile and deployment reasons this should be signaled from macro layer.

eUTRA NO. UE’s will find CSGs when performing Cell reselection and cell selection and thus can be aware of the situation. 

	Orange
	CSG specific frequency should be indicated to the UE for UE performance improvement. For UEs not involved in CSG concept, this indication will permit also to these UE to omit to perform measurements on this layer 

	TMO
	TMO does not see the need.

For UMTS the indication of specific CSG frequency deployments has been agreed for battery consumption improvements of a Rel.8 UE operating in a network which uses Rel.7 access control mechanism for Femto cells. 

With reference to the recent CT1 decision about the CSG ID coding a CSG indication seems to be required in 3G which could make the indication of dedicated CSG frequencies  in UMTS obsolete.

	Qualcomm
	It is useful if the UE is informed about a layer being CSG only to improve the battery life in idle mode operation for non-CSG UEs.

It is useful if the UE is informed about a layer being macro only to know not to search for CSG cells, e.g., for manual selection.

	Samsung
	We see benefit of having the indication for idle UEs. If the indication is introduced and informed to idle UEs, the UEs could have very similar benefit as that from knowing PCI split information.

	Vodafone
	Yes, UE should be informed. This would be useful in case the user decides to ‘turn off’ the CSG feature on his phone. In this case, even though a CSG specific frequency layer might be configured as an inter frequency layer for the UE, it can avoid making measurements on the layer if the CSG feature is ‘turned off’ 






2.4 How do we handle cell reselection priority w.r.t. home-NB/eNB’s?

	Company
	Opinion

	T-it
	The inter-frequency cell reselection of CSG cell should be based on the rule that a CSG cell has higher priority with respect to eNB regardless of the frequency layer priority. 
Cell reselection of a CSG cell on a different frequency is possible only if target CSG cell is the best ranked of its layer. 

In case the best ranked is a non-allowed (CSG) cell, reselection is possible if rule in 2.1 applies.

	Sharp
	Intra-frequency cell reselection criteria towards an allowed CSG should provide for the ranking of an allowed CSG such that the UE can prioritized it over the macro cell.

	InterDigital
	For inter-frequency reselection, an implicit priority should be defined wherein the HNB/HeNB cell assumes higher priority wrt to the eNB/NB if it is a allowed CSG cell.



	Nokia
	To our understanding, within REL8 timeframe, it is far too late to specify some new special reselection rules and/or parameters for CSG cells, and thus we see that reselections to CSG cells should be based on existing rules.

As mentioned under 2.1, 2.2 and 2.3 we think that we can make support for idle mode mobility to/from CSG within Rel8 timeframe with only very minor (if any) changes to the procedural description in 36.304.

For dedicated CSG layers most robust solution is (besides indicating that the layer is CSG specific) to broadcast the priority as explained in 2.3. Implicit priority (e.g. fixed to highest) is sometimes a bit restrictive and the flexibility may be lost. 

And as explained earlier, intra-frequency CSG reselection is not based to our understanding on priorities but on normal intra-frequency reselection rules (best cell principle). We have above described our view on how this could be done according to current specification. 

	Huawei
	GENERAL INBOUND CSG MOBILITY

For inter frequency CSG inbound mobility, a priority-like model should be adopted and the priority of CSG is independent of macro layers priority. The priority of suitable CSG cells is by default higher than macro. There is no need for the UE to take into account quality of the serving macro cell since the target allowed CSG cell is on the different frequency layer than serving macro cell. A threshold is needed to determine radio suitability for the implicit higher priority CSG.
To prevent interference and mobility ping-pong effects due to immediate cell reselections at the target layer we further propose a step of ranking among cells in the target layer.

When the UE finds at least one allowed CSG cell:

· First, the UE detects whether the quality of the allowed CSG cell is higher than an absolute threshold, if yes the CSG cell can be considered as suitable cell. 

· Second, if at least one suitable CSG cell has been found, the UE performs ranking at the target carrier frequency. If the allowed CSG cell is ranked as the best cell, the UE selects the CSG cell. 

· Allowed cells are ranked using cell-specific Qoffset value.
Further, we think this basic procedure shall be modeled in 36.304/25.304 as another case of cell selection, and we think the cell selection parameters, the threshold and cell-specifc Qoffset for allowed cell, are obtained from the considered target cells, similarly to other cases of cell selection. No parameter is obtained from source/serving layer. This cell selection should be the basic procedure used at Inter-layer autonomous search and manual CSG selection.

For intra frequency CSG inbound cell reselection, the best cell principle applies as already agreed. A Qoffset could be used for ranking. In the simplest solution, this offset would be the same for all CSG cells, and provided on the BCCH of the serving cell or as a default parameter. A simple solution would be to allow neighbor cell list entries with a range of PCIs (e.g. all CSG cells), and use the “normal” Cell specific Qoffset parameter. 

	Orange
	We think that specific cell reselection parameters need to be specified for CSG.  

	T-Mobile
	Inter-frequency cell reselection of allowed CSG should be based on implicit CSG priority independent of the explicit frequency layer priority. Cell reselection is possible if target CSG cell is the best ranked of its layer, or “intra-frequency cell reselection allowed” for that layer is set to TRUE.

	Qualcomm
	For intra-frequency cell reselection, define a CSG specific offset, Q_Offset,CSG to prioritize a CSG cell in the WL

For inter-frequency cell reselection, define an implicit priority for allowed CSG cells, where a UE is allowed to invoke this implicit priority rule only if the allowed CSG cell is best ranked on its own frequency and its RF quality is suitable for reselection. 

The implicit priority for allowed CSG cells could be defined to make the frequency of the CSG cell either equal to or higher than the priority of the frequency the UE is currently camped on. If the implicit priority of the CSG cell frequency is equal to the priority of the frequency the UE is currently camped on, then the CSG specific offset in 2.5 applies to inter-frequency cell reselection. If the implicit priority of the CSG cell frequency is higher than the priority of the frequency the UE is currently camped on and is treated as a higher priority frequency, i.e., use Threshx, high to determine reselection.

An indicator should be defined to manage whether the implicit priority is used to make the CSG cell frequency the highest priority or equal priority.

	Samsung
	For intra-frequency reselection, adopt best cell principle with CSG-specific offset. If the best cell is a CSG cell that is not allowed, the solution for 2.1 should be applied.

For inter frequency cell reselection, allowed CSG cells should have priority over non-CSG cells in other frequencies.

	Vodafone
	If the HeNB is on a CSG specific frequency layer, that layer should have highest priority for the UE.

If the HeNB is on a mixed layer , the priority of the CSG cell should be same as priority of the frequency layer. However, within the frequency layer, the CSG cell would be prioritized from macrocell by use of the appropriate offset. 




2.5 For the case of macro<->allowed CSG reselection on mixed layer

Do we have offsets ?

	Company
	Opinion

	T-it
	We think that the intra-frequency reselection should be based on radio criteria with the application of a CSG specific Qoffset. The CSG specific Qoffset may be used to adjust the ranking in favour of CSG cell, in order to influence the cell reselection of a suitable CSG cell.

	Sharp
	The Intra-frequency cell reselection ranking towards an allowed CSG should incorporate into its criteria a Qoffset. Such a Qoffset should be integrated with the existing radio criteria. 

	InterDigital
	Yes intra-frequency reselection should be based on a CSG specific Offset

	Nokia
	To our understanding, within REL8 timeframe, it is far too late to specify some new special reselection rules and/or parameters for CSG cells, and thus we see that reselections to CSG cells should be based on existing rules.

As mentioned under 2.1, 2.2 and 2.3 we think that we can make support for idle mode mobility to/from CSG within Rel8 timeframe with only very minor (if any) changes to the procedural description in 36.304.

For dedicated CSG layers most robust solution is (besides indicating that the layer is CSG specific) to broadcast the priority as explained in 2.3. Implicit priority (e.g. fixed to highest) is sometimes a bit restrictive and the flexibility may be lost. 

And as explained earlier, intra-frequency CSG reselection is not based to our understanding on priorities but on normal intra-frequency reselection rules (best cell principle). We have above described our view on how this could be done according to current specification. 

	Huawei
	The normal cell specifc offset can be used. 

	Orange
	Yes,  we support CSG specific offset

	T-Mobile
	Yes, intra-frequency reselection should be based on radio criteria with the application of a CSG specific offset.

	Qualcomm
	Q_Offset,CSG to prioritize hand-in to an allowed CSG cell in the WL.

Q_Offset,NotAllowedCSG to apply a fair ranking between non-allowed CSG cells and macro cells, i.e., if the macro has a positive Q_Offset set, then without a positive Q_Offset,NotAllowedCSG for a non-allowed CSG cell, the non-allowed CSG cell will be ranked higher than the macro for the same received signal strength.

	Samsung
	Current mechanism might be sufficient for Release 8.
In case of working with offsets, we’d like to avoid any solution that would require the UE to read BCCH from all neighboring CSG cells.

	Vodafone
	Yes. A UE should be preferentially sent to its allowed CSG provided that in doing so it does not cause ‘excessive’ interference. In our view use of an offset is beneficial in helping UEs subscribed to a CSG to go to that home cell more quickly 


How does the network determine this offset ?

	Company
	Opinion

	T-it
	We assume that this is configurable and depends on the deployment scenario.

	InterDigital
	The offset could be a configurable and could based on factors such as UL interference as seen by the network

	Nokia
	We have understood that CSG cell can broadcast all reselection parameters i.e. normal reselection handling from CSG to macro. If NW wants to set cell specific offset then that is completely allowed by NCL signaling  

From macro to CSG we also think that normal reselection handling should be used as at this point of time of REL8 deployments there is no time to design a new reselection method or rules. Thus we see that reselections should be based on the best cell principle  = very same as for normal intra-frequency reselections. There is no need to provide extra parameters for intra-frequency CSG cells as anyway all parameters needs to be broadcasted (except of course cell specific offset).  

So as summary normal reselections should be used when considering reselection from/to CSG cells without any additional mechanisms e.g. CSG specific offsets – as it seems that nobody knows what these offsets are really used for and how they are set.

	Orange
	This offset should be a configurable parameter depending radio conditions.

	T-Mobile
	The offset should be a configuration parameter.

	Qualcomm
	Network determines the offset to increase the extent of preference given to the CSG cell. The network favors the CSG cell based on factors such as interference conditions, number of available frequencies, shared vs. dedicated CSG frequencies, billing preferences at CSG cells vs. non-CSG cells, etc.

	Samsung
	In case of working with offsets, the offsets can be configured based on deployment scenarios such as mixed frequency deployment or dedicated frequency deployment, and also the interference level among cells.

	Vodafone
	The offset should be set to a value such that it allows a UE to select its allowed CSG even though it is not the best cell (without the offset applied). However, it should not be too high as to cause excessive interference to the macro-network. If the offset is applied and CSG cell still does not become best cell then the UE should stay on macro cell


How are they signalled / used ?

	Company
	Opinion

	InterDigital
	The offsets could be signaled by both broadcast and dedicated signaling

	Huawei
	Basically same as now, Need to signal same mobility parameters for many cells

	Orange
	They are broadcasted in the target CSG cell

	T-Mobile
	The cell reselection parameters are broadcast both by the CSG cells (e.g. selection hysteresis) and via dedicated signaling (e.g. UE/CSG specific offset), in order to avoid updates of the macro cells.

	Qualcomm
	Define the Q_Offset,CSG, Q_Offset,NotAllowedCSG as parameters in a SIB. This SIB could be sent by the CSG cell, or by the macro cell, as per the operator’s choice.

	Samsung
	In case of working with offsets, the offsets can be broadcasted by the CSG cell or the macro cell optionally. UEs should not be required to read the offsets from a target CSG before ranking it.

	Vodafone
	CSG cells should broadcast an offset which only UEs allowed to the CSG should use in the ranking process for reselection. This implies that UEs always have to read the BCCH of the detected CSG cell and read the offset before doing the ranking. If the CSG is allowed UE applies the offset. Otherwise the broadcast offset is not applied. 

The concern seems to be that UE should not read the BCCH of all detected CSG cells before doing the ranking as this will delay the reselection process. However, since we are in idle mode, the delay in reselection is not that critical in our view. The behaviour for the macro network will be unchanged as Ues are not mandated to read BCCH of detected macrocells but only detected CSG cells. 

In order to limit the number of detected CSG cells for which UE has to check BCCH, a default maximum offset could also be applied to all detected CSG cells. UE only checks the BCCH of CSG cells that are ranked above the macrocell. If even with a maximum offset the CSG cell is below the macrocell it would anyhow not be selected based on radio criteria alone and hence can be neglected in the ranking and reselection process.  UE applies the CSG specific broadcast values to rank all detected and allowed CSG cells. If the best cell is an allowed CSG cell UE reselects to it.Offsets are not applied for non-allowed CSG cells detected(but they are ranked in they are above the best macrocell in the initial ranking).  If the best cell is a non-allowed CSG cell the UE behaviour described in section 2.1 should be applied. 

Dedicated offset values which are UE specific could also be broadcast per allowed CSG so that UE could apply the dedicated offset rather than broadcast offset when the CSG is detected. The dedicated offsets could be sent to the UE during RRC connection Release for example. 

 


What is the scope of the offset (are they CSG specific, cell specific,….)

	Company
	Opinion

	Sharp
	For intra-frequency cell reselection towards the CSG, each CSG should use a CSG specific Qoffset. Such an offset represents the adjustment necessary to a given CSG’s ranking criteria  to produce the desired prioritization. 

	InterDigital
	The offset should be cell specific and the UE should use the values advertised by the cell where the UE is camped.

It is possible that the offset can also be signaled by dedicated signaling in which case the offset would be UE specific  

	Orange
	The offset should be cell specific and apply for all the CSGs.

	TMO
	Broadcasted cell reselection parameter should be cell specific and apply for all CSGs. 

Cell reselection parameter provided by dedicated signaling shall apply per UE.  

	Qualcomm
	The UE shall use the value of Q_Offset,CSG and Q_Offset,NotAllowedCSG advertised by the cell where the UE is camped.

If the camped cell does not advertise these parameters, the UE shall use the values advertised by the last cell for which the UE has seen Q_Offset,CSG and Q_Offset,NotAllowedCSG.

	Samsung
	In case of working with offsets, we agree that it needs to be applicable to surrounding CSG cells. 

	Vodafone
	Default offset values should be specified and are network specific.

Broadcast offset values are CSG specific and applies for all cells belonging to the CSG

Dedicated offset values are UE specific and applies per UE subscribed to a given CSG




[New question requested to be considered by Qualcomm] Do we have timers?

	Company
	Opinion

	Qualcomm
	T_Reselection,CSG to allow a UE to manage how quickly it reselects to a CSG cell in order to save battery life. The primary use case is to allow a UE to delay evaluating an unknown CSG cell for reselection for some time after it becomes the best ranked cell according to the offsets as long as it is still able to camp on the current cell.

The procedure is that the UE may reselect a cell if it is the best cell for time T_Reselection (as currently defined). From time T_Reselection to time T_Reselection,CSG, the UE may reselect the cell if it is a CSG cell. At time T_Reselection,CSG, the UE shall evaluate the cell for reselection.

Determination of timers, how they are signaled and scope is identical to offsets.





2.6 For the case of allowed CSG<->allowed CSG reselection

Do we have offsets ?

	Company
	Opinion

	T-it
	Our opinion is that among CSG cells we do not need the definition of special offsets. 

	InterDigital
	We do not see the need for an offset in this case

	Nokia
	Also here we believe that the already existing rules for normal reselection shall be used. CSG cell broadcasts normal reselection parameters i.e. no CSG specific rules in REL8

	Huawei
	The normal cell specifc offset can be used

	Orange
	For this scenario, we don't see the need to favour an allowed CSG to another. For this reason, there is no need to define an offset between 2 allowed CSGs.

	T-Mobile
	Due to our understanding no concept of higher priority CSG is defined. Therefore we miss to understand why a specific CSG should be preferred over other CSG. Consequently we see no need to have a offset between different CSG. Best cell principle should apply. 

	Qualcomm
	No new offsets are defined for allowed CSG to allowed CSG reselection. Instead, offsets are the same as used for non-CSG to allowed CSG reselection defined in 2.5. 

	Samsung
	We prefer to reuse the method for reselection between macro and allowed CSG.

	Vodafone
	Ideally there should not be any cell specific offset within a CSG or between different CSGs to which the UE is subscribed and UE should always reselect to the best cell within the CSG or between allowed CSGs without offsets




How does the network determine this offset ?

	Company
	Opinion

	T-it
	Not applicable

	InterDigital
	Not applicable

	T-Mobile
	Not needed

	Qualcomm
	Network determines the offsets for an allowed CSG cell to allowed CSG cell reselection in same way it non-CSG cell to allowed CSG cell.

The allowed CSG cell to allowed CSG cell reselection should have similar properties as non-CSG cell to non-CSG cell reselection. Typically both Q_Hyst at the CSG cell and Q_Offset,CSG are set to prioritize a CSG cell over a non CSG cell. But the difference between the Q_Hyst and Q_Offset,CSG advertised by a CSG cell is set in the same way as the difference between Q_Hyst and Q_Offset advertised at a non-CSG cell. 

	Vodafone
	Offsets should not be used among cells within a CSG


How are they signalled / used ?

	Company
	Opinion

	T-it
	Not applicable

	InterDigital
	Not applicable

	T-Mobile
	Not needed

	Qualcomm
	No new parameters for allowed CSG to allowed CSG cell reselection are signaled.

	Vodafone
	Offsets do not need to be signalled


What is the scope of the offset (are they CSG specific, cell specific,….)

	Company
	Opinion

	T-it
	Not applicable

	InterDigital
	Not applicable

	T-Mobile
	Not needed

	Qualcomm
	No new parameters for allowed CSG to allowed CSG cell reselection are signaled.

	Vodafone
	Offsets should not be applied 




2.7 Should the UE give preference to normal cells while camped on any cell ? If so, how ?

	Company
	Opinion

	InterDigital
	We do not see any strong need for this

	Nokia
	Yes - preference is given to suitable cells i.e. normal cell reselection rules. This is to our understanding already captured in 36.304 as ‘For a cell identified as CSG cell by system information, the CSG ID is needs to bepart of the CSG whitelist.’ In order to be suitable cell.

	Vodafone
	Yes. UE which is emergency camping on a non-allowed CSG cell should reselect to any ‘acceptable’ or suitable cell if it can find one on the macro (on any RAT).  





�  Assuming the UE can memorize the information broadcasted in the home cell, i.e. it has a wide area validity (~PLMN in the area the fingerprinting algorithm looks for home cell) and does not change too often.  
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