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Introduction 
The email discussion was kicked off by the rapporteur (Huawei) on 8th October and ended on 5th November 2008.
The following companies participated at the discussions: Huawei; Interdigital; LG, Motorola; Panasonic, 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: [63bis_LTE_B04]

The objective of which is to discuss:
· inter frequency reselection and non allowed CSG handling.
· PCI split handling at PLMN boundaries; 

· Common offset for range of PCI/PSC for CSG cells; 

· and Treselection handling (Intra/inter frequency). 

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

The status of companies on these four subjects are shown in the following sections.


2.1 PCI split on PLMN boundaries
	Company
	Opinion

	Status
	Two opinions:
· No Need for anything, Operators will co-ordinate between themselves
· Signalling solution where the UE is aware of the split in different PLMNs (see appendix)

	Texas Instruments
	H-eNBs for both PLMN1 and PLMN2 should signal a split list for each PLMN. 

UE tries to select first to a macro cell that is neither split. 

If such a macro cell is not found, the UE will select to a cell that is in the complement set of (H2 ( H1). 

Proposes that PCI splits defined in the standard be made nested. I.e. Let H_a, H_b, H_c…. be the PCI splits agreed in the spec, then we should have H_a ( H_b ( H_c ( H_d… etc.

	Huawei, Telecom Italia, T-Mobile, Samsung, Panasonic, Qualcomm, LG
	Do nothing in the standard, Operator co-ordination will solve the problem


2.2 Treselection
Much discussion occurred on whether Treselection improvements were required.
Of the proponents for the Treselection Schemes Telecom Italia and Qualcomm support whereas 5 companies against.

There were some companies expressed timescales as a factor to their motivation and that it was not absolutely necessary for Rel-8.

Some companies interpreted that the LS from RAN4 seems to assume that UEs have to read the BCCH in order to get IFRI and so much of the motivation from the proposal was not needed.

	Company
	Opinion

	Qualcomm, Telecom Italia
	Support a larger Treselection value for CSG cells. Details in section 3, and R2-086282.

	Huawei, T-Mobile, Texas Instrument, Panasonic and Samsung
	Against for technical or timescale reasons




2.3 Common Offset signalling
There was major consensus that a common offset for a range of PSC/PCI was agreed.
The main discussion centered around how the signalling would be done in terms of coding. Various schemes were suggested 
	Company
	Opinion

	T-Mobile, Panasonic, Interdigital, Telecom Italia, 
	Scheme1: Blocks of 5 PCI with a coding x * 5 PCI with x= 1..16 and for further discussion if a starting indication from top or bottom of the PCI range is needed

	Huawei & Vodafone
	Scheme2(Huawei): Start plus either 5, 10, 25, 50

	LG
	Scheme4(LG): Evenly distributed PCI’s reserved for CSG cells. PCI , distance between adjacent PCI is signalled. (R2-086712)

	Qualcomm

Telecom Italia
	Qualcomm has a proposal R2-086278 that provides full flexibility. We are also okay with the more coding optimized proposal from Ericsson in R2-086402.


2.4 Inter frequency cell reselection and non accessible cell
For those companies that expressed an opinion, there was major support for:
· Implicit priority where CSG cells implicitly have a higher priority to the macro cells. Companies cited use case that could not be supported given the decision from the last RAN2 meeting

· Major support for IFRI: T-Mobile and Vodafone will come to this meeting with a CR introducing IFRI handling [R2-086095]



2 Conclusion 
Split handling on PLMN boundaries: It seems clear that the overwhelming majority of companies who expressed an opinion favored an approach that did not touch the UE/standard meaning that Operators would have to co-ordinate themselves in these PLMN border areas. There was some offline discussions, on whether this would effect the way that the split information would be coded (i.e. how flexible it would need to be signaled), see discussions on Common offset signalling.
Common offset signaling: There was no disputing the need for having a common offset, the main issue is the flexibility needed by the Operator and in offline discussions where the information should be sent. On the signaling of the PCI split there was a major support for a simplified scheme allocating PCIs in multiple chunks of 5 PCIs.
Another issue was raise which is somewhat related to the Qoffset common signalling: that is informing the UE of PCI/PSC split (agreed as SIB1 in LTE and SIBx in UMTS). There are different proposals here for encoding the range of PCI/PSC, including Qualcomm’s proposal R2-086277.
Treselection: Notwithstanding the non technical issues (timescales, absolute need etc). The need for such functionality depends very much on what we expect the behaviour of non CSG UE has to read the BCCH in order to know whether to camp on or not a CSG cell and whether we expect these UE’s to have the PSC/PCI split information and how this information is used as part of the cell reselection procedure. Inputs to this meeting will hopefully clarify whether a CSG dependent Treselection would be helpful or not.



3 Appendix: Company positions on the questions posed
2.1 PCI split on PLMN boundaries

	Company
	Opinion

	Texas Instruments
	The following example illustrates the complication at the PLMN boundary as follows:

Let us consider 2 PLMNs, say PLMN_1 and PLMN_2 on the same frequency, at the PLMN boundary. We use the notation (H1, M1) for home and macro PCI allocations for PLMN_1, and analogously (H2, M2) for home and macro PCI allocations for PLMN_2.  Naturally, H1( M1 = H2 ( M2 = {0, 1… 503}.

Let us also assume that, under the current setup, a non-CSG capable UE reads the PCI split from a cell in PLMN1. It will immediately discount PCIs in H1 for cell selection/reselection. However, if M2 ( H1 is not a null set, it is likely that the UE will not consider a valid cell from PLMN2 for cell selection/reselection.

Hence, our proposed solution is as follows: H-eNBs for both PLMN1 and PLMN2 should signal a list {(H1, PLMN_1)(H2, PLMN_2)}. Then the UE will try to select first to a macro cell that is not in either H1 or H2. If such a macro cell is not found, the UE will select to a cell that is in the complement set of (H2 ( H1). 

Further, to make sure that a non-CSG capable UE can eliminate a maximum number of home eNBs in the selection/reselection process (in other words, to make the set H2 ( H1 as large as possible), we propose that PCI splits defined in the standard be made nested. I.e. Let H_a, H_b, H_c…. be the PCI splits agreed in the spec, then we should have H_a ( H_b ( H_c ( H_d… etc.

	Huawei
	At the boundary of a PLMN the UE will use the PCI split for the serving PLMN (scsgPCI) as the comes close to the border. 

We identify the following use case where the macro PCIs in neighbouring PLMN (nmPCI) are contained within scsgPCI. In this case the UE (as part of the cell reselection) will apply the CSG offset to rank the macro cell and select to the macro cell pre-maturely. 

This we believe is undesirable and, may lead to interference in the serving PLMN (LAU) and the UE may find itself out of service on uplink in this case.

Conclusion: On PLMN boundaries, operators will have to co-ordinate the split of PCI/PSC used for CSG and macro to ensure that the mobility of the UE is homogeneous. Presently, we do not see any special UE requirements, to deal with badly planned PLMN boundaries. We think that we should avoid any special behaviour wrt planning problems, in order to simplify the UE.

	T-Mobile
	We also do not see a need to have something specific for this situation. Cross border operator coordination will solve the issue.

	Telecom Italia
	We also think that coordination among operators may be sufficient to manage boundary PLMN scenarios.

	Panasonic
	For PLMN boundaries case, UE should consider current PCI split information is valid when UE remain in the current PLMN. In case, PLMN selection is triggered, UE should consider current PCI split information is not valid. UE should re-access the PCI split information from SIB1 after completion of PLMN selection. 

Thus, no special handling on PLMN boundaries is required.

	Samsung
	We don’t believe that we need to introduce a new mechanism to deal with different PCI-PSC splits at PLMN boundaries. This kind of problem can be avoided by coordination between operators.

	LG
	Since we believe coordination would be sufficient means to solve the issue, we would not see the real need of special treatment for it, as long as operators are ok to accept coordination.




2.2 Treselection

	Company
	Opinion

	Texas Instruments
	We believe that the current ‘speed dependent’ scaling of Treselection is sufficient and do not see the need for CSG specific Treselection. 

The design principle behind ‘speed dependent’ scaling was that Treselection should scale according to the number of reselections (handovers) that the UE makes in idle (resp. connected mode) and not on the size of the cell. From the point of the view of the overall system the scenarios of a UE moving at 20m/s through a 1000m radius macro-cell is the same as a UE moving at 0.2m/s through a 10m radius CSG cell. We should retain this principle in Rel-8 (and possibly going forward). 

This also cleanly avoids the further problem that the CSG specific Treselection timer in R2-085382 brings up: “We have to keep in mind that increasing Treselection timer for CSG cells may delay a UE from reselecting to an allowed CSG cell when it knows to be in fairly stationary conditions.”

However, we do believe there is some justification in adding a higher-speed mobility value to the current set of speed dependent scaling parameters. Currently, we have normal, medium and high in 36.304. It may be a good idea (depending on use case) to add a ‘very-high’ value.

	Telecom Italia
	We think a CSG specific Treselection,CSG, able to extend the wait time for mandatory CSG reselection, may be useful. The optional reselection between current Treselection and new CSG specific Treselection,CSG would be linked in some way to a preferred CSG cell.

We understand that the introduction of the CSG specific scaling is independent from the mobility states of the UE, since it is intended to extend the reselection time and not to reduce this timer as occurred with a speed dependent scaling factor. The mobility is taken into account by multiplying Treseletion by both speed dependent scaling factor and CSG specific scaling factor. 

	Huawei
	One motivation of these improvements is that passing UEs will camp and perform LAU. We think that this is not true because CSG is meant to stop this behaviour. 

With respect to the TAU update traffic, in the case CSG is an allowed CSG, for LTE we have signaling free mobility and in UTRA the LAU traffic is terminated on the same CN node. If any saving is expected for UTRA we would expect a signaling free mobility solution to be adopted

So for LTE we see no motivation. In UTRA there could be motivation, but we still see this as optimization and is very dependent on the coverage of the cell.

With respect to saving BCCH reading. We think that mobiles that are not presently looking for CSG cells need not read the BCCH of these CSG cells. It is only when autonomous search is triggered that the UE needs to read BCCH to find CSG, so we think that this reasoning is not valid i.e. a UE can save on battery life.

So, we see that these proposals are more or less optimizations and are not necessary for the system to work for Rel-8 and therefore given the timescales for Rel-8 we propose that they are not included as part of the WID.

	Panasonic
	Consider RAN4 LS (R4-082656) response, UE is able to camp on non best cell by adopting mechanism like intra-frequency cell reselection indicator; And consider PCI split information is known to UE; for UE to select non-allowed target CSG cell would not be big issue since pre-knowledge the target cell as CSG w/o access BCCH is possible and UE is able to reselect to a non-best cell to camp on w/o reselect to another carrier frequency. 

Thus, the Treselection for CSG cell is not necessary.

	Samsung
	We think that CSG specific Treselection is not needed in release 8 timeframe.

	Qualcomm
	A larger Treselection for CSG cells becomes more important due to the input we received from RAN4 regarding non-allowed cells.
Regarding the following comment from Mike
With respect to saving BCCH reading. We think that mobiles that are not presently looking for CSG cells need not read the BCCH of these CSG cells. It is only when autonomous search is triggered that the UE needs to read BCCH to find CSG, so we think that this reasoning is not valid i.e. a UE can save on battery life.

The RAN4 LS requires any UE that sees a CSG cell as best ranked to read the SIB of the CSG cell and check the intra-freq reselection indicator. Given this requirement, there will be significant effect on battery life when a UE is moving through a dense CSG deployment.
Also, in case the non-allowed cell that a UE is passing by sets the reselection indicator to “go to other freq”, then the UE will be forced to perform a frequency reselection causing potential disruption of service and imbalance of frequency loading. This makes it even more important to delay the UE reading of SIBs from CSG cells.

The details of the Treselection proposal are in a mail from us below, and can also be found in R2-085382. A summary of the Treselection proposal is as follows.
-          Proposal 1: Make the Treselection value specific to the PCI of the evaluated cell
o        Thus, the network can set a higher Treselection value for PCIs that are reserved for CSG cells or even for other small cells
-         Proposal 2: Allow the UE to select the target cell before the Treselection time if the target cell is an allowed CSG cell or other optimization conditions per UE implementation (such as current cell strength being too low).
o        This provides good user experience in terms of quick reselection after the user comes into the house
More details can be found in R2-086282.





2.3 Common Offset signalling

	Company
	Opinion

	Qualcomm
	We support the use of a common offset. This can be achieved by using the framework introduced by Ericsson in R2-085408. We have modified Ericsson’s document to include signaling of a common Qoffset value (please see document attached to email).
PhysicalCellIdentityAndRange ::=


CHOICE {



singlePCI







PhysicalCellIdentity,



rangeOfPCI







SEQUENCE {




startPCI







PhysicalCellIdentity,




endPCI








PhysicalCellIdentity
-- shall be > startPCI

}

}

Update: We are also okay with Ericsson’s updated contribution R2-086402.

	T-Mobile
	With regard to the PCI allocation for CSG we propose a very coding optimised approach like following: 
Reserve chunks of 5 PCI for CSG indentification. Given the reply from RAN1 on the collision propability in total 50 might be sufficient.
So we propose 1*5, 2*5, 3*5 ... 16*5 -> which requires 4 bits 
In addition we either fix in the standard that this range starts from the lower or upper end. If this is not acceptable we spend another bit indicating the start from either lower or upper end.

	Panasonic
	To adopt a common CSG offset for group of PCI is a feasible and is much simple approach.

	Telecom Italia
	Offset signalling

We support the use of a common offset per range of PCIs.

Ericsson document with Qualcomm modification is a good proposal for achieve this goal.

PCI reservation

a simple approach (e.g. n * 5 PCIs) could be acceptable. The level of flexibility in positioning the PCI range depends on the SIB space.

	Huawei
	I find the coding of the range is not very efficient if sent on the BCCH.

We think that for hNB there will be blocks of PCI?PSC set aside (5, 10, 25 & 50).

This is my belief so can we have a more efficient coding of the IE

	InterDigital
	We are fine with having groups of 5 PCIs, and with using the encoding (as outlined by T-mobile) for the common CSG offset signaling

	Texas Instruments
	Texas Instruments supports a simple approach as suggested by T-Mobile for PCI reservation, together with the type of encoding suggested by T-Mobile.

	Vodafone
	We have a concern about the proposed signalling of the PCI split i.e. to have a range starting from the lower end or higher end of the PCI space. Our concern is related to the PCI allocation at country borders. At country borders, operators cannot use all of the available PCIs but would instead be allocated blocks of PCIs by the administration. Hence, the coding to start from the lower or upper end will not always work, especially for the case where  middle blocks e.g. PCIs 168-335 are allocated at a border of 3 countries. Hence the reserved PCI list should come from this block. 
To make the coding work we need to have a start PCI value and then a range is indicated e.g. as proposed by T-mobile.
We have a contribution at the next meeting on the PCI allocation at country borders and we think the PCI reservation for CSG cells is somewhat related to this discussion as outlined here.

	LG
	(Detailed in R2-086712) Regarding the set of PCIs reserved for CSG cells, we would like to maximize the minimum PCI difference for the purpose of interference minimization. 

In other words, if we could have only two PCIs for CSG cells as an extreme example, the set of {0,252} would be better than {0,1} since the first set has larger distance(252) than another (distance 1)

Looking at physical layer specs, it is identified that many resource allocation are tied with PCI in such a way that the time frequency resource for PCI(N) is the very neighbor of that for PCI(N+1).

Those tied relationship holds for PCFICH resource allocation, DL Reference Signal positioning and somewhere else. 

One of the way to maximize the minimum PCI difference would be to signal the PCI difference, say D. Then the UE considers the 0, D, 2D, 3D, …. ,(N-1)xD<504, to be the PCIs for CSG cells. If needed, PCI offset can be also signaled.
This scattering or equip-distanced way of PCI reservation would be efficient in both interference minimization and signaling overhead perspectives. 




2.4 Inter frequency cell reselection and non accessible cell

	Company
	Opinion

	Qualcomm
	Regarding the issue of inter frequency cell reselection, Qualcomm supports the use of implicit priority.

Consider the following scenario.
F1: Macro frequency, no H(e)NB present
F2: H(e)NB frequency, no macros present 

Case A is when F2 is advertised by the macro network (as part of other frequency neighbor). While camped on one frequency, the standard requires the UE to periodically check all frequencies with equal or higher priority. For this reason, to save battery life we believe that the frequency F1 should have priority higher than F2. 

Case B is when F2 is not advertised by the macro network. In this case, F2 has an unknown priority value.

Now consider the scenario where based on autonomous search, a UE discovers its home CSG. Our understanding is that the standard disallows reselection to the frequency of the home CSG as long as there is good service on F1 (in both case A and case B). Implicit priority allows the UE to camp on F2 in a standards compliant manner.

If some companies feel that implicit priority is not required, could they describe the expected UE behavior in the example scenario.

To clarify, I am quoting our understanding of the implicit priority proposal: 
If an allowed CSG cell is the best ranked cell on its own frequency, then the UE is allowed to reselect to that CSG cell without regard to frequency priority values.
Regarding the issue of non-accessible cell handling, we favor the applicability of the intra-frequency reselection indicator to non-allowed CSG cells. Further, if the UE is camping on the second best ranked cell (because the best ranked cell is non-allowed, and its indicator is set to ‘allowed’), then the best ranked cell should be able to change its indicator to ‘not-allowed’ and expect the UE to obey the new value within a certain standardized time interval.

	Huawei
	We would like to support QC with respect to the need to have an implict priority scheme for CSG for precisely the same reasons as you have stated.
 

RAN4 have favoured the use of the intra frequency reslection indicator in their LS and it would seem reasonable that when a UE that is camped on a allowed CSG (which is not the best) be given some time to verify that:
-    it is still allowed to camp on the cell in the case another cell has become better ranked 
-    or a previous cell that has the IFRI bit set to "allowed" has changed the intra frequency reselection indicator to "not allowed" (IFRI).
 

Furthermore, we assume that for intra cell reselection the UE will have to check the IFRI bit of all cells that meet the cell reselection criteria until it either finds its CSG or it finds a cell where the IFRI bit is not set. In the case it finds itself on a non allowed cell, then the UE will consider the frequency as barred. This should trigger the UE to perform a cell selection out of the layer.
 

For Inter frequency cell reselection the UE will have to check the IFRI bit of all cells that meet the cell reselection criteria until it finds its CSG cell.
 

For manual selection, the UE will rank all the cells and provide CSG IDs and the HNBID of all the the cells upto the cell where and IFRI bit is set. That is to say the UE will not report a CSG cell that is worse than the "last best" cell that has the IFRI bit set. This avoids allowing the user to manually select a CSG cell to which it can not be allowed to camp on when the user selects it. We are not sure that this complexity is necessary but it would seem reasonable from an MMI point of view. It is unclear what standardisation we need to provide for this, because it would seem to me that the UE should continually monitor and rank the cells during manual CSG selection to maintain the MMI upto date. Or just leave this to implementation.
 

So we see that Manual CSG selection and inter frequency reselection criteria are equivqelnt in order to avoid going to a cell and then afterwards going elsewhere (i.e. intra freq or inter frequency out of the CSG cell).

	InterDigital
	We support the use of implicit priority to allow the UE to camp on its allowed CSG cell in the scenario described by Qualcomm (i.e. Macro cells on F1, CSG cells on F2 and F1 priority higher than F2 priority or F2 not advertised).

	Panasonic
	For inter-frequency cell reselection, an implicit priority for home cell is prefers due to simplicity.  

	Panasonic
	For non accessible cell handling, it would be adequate to have a mechanism such that UE is allowed to camp on non best cell (e.g. intra-frequency cell reselection indicator). Based on LS from RAN4 (R4-082656), RAN4 do show agreement to support having some mechanism to allow UE to camp on non best cell. 

Thus, we would prefer to have mechanism to enable UE to camp on non best cell.

	Telecom Italia
	The inter-frequency cell reselection of CSG cell should be based on the rule that CSG cell priority is assumed to be the highest priority by default.

Cell reselection of a CSG cell on a different frequency may be 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 by using an “intra-frequency cell reselection allowed” IE, based on the agreed LS (R4-082656) we will receive from RAN4 at the next meeting.

	Samsung
	We support introducing inter-frequency reselection indicator (IFRI) and relevant assumptions such as (periodic) reading IFRI of a best radio cell when a UE has camped on a non-best cell.
We also support to give implicit priority to a frequency when an allowed CSG cell is found on the frequency and the CSG cell is best radio cell.
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