3GPP TSG RAN WG2 #64

Tdoc R2-086246
Prague, Check Republic

Source:
Huawei
Title:
PSC/PCI split handling and clarifications
Agenda Item:
4.2
Document for:
Discussion and Decision

1. Introduction 

During RAN2#63bis decided that the UE may receive the PSC/PCI information from the CSG BCCH and optionally from the macro.

This document studies other issues associated to PCI split and suggest solutions to them.

Ref [1] & [2] are CRs and TPs in line with the signaling proposals in this Tdoc.
2. Discussion

It was proposed that the PSC/PCI when received would be valid for 24 hours.
Although it was not explicitly stated we believe that the PSC/PCI split information is valid per ARFCN/PLMN.

Proposal 1: PSC/PCI split information is valid per ARFCN/PLMN.

The discussion in RAN2 was for the context of multiple mixed carrier deployment however, we also believe that the agreement is also applicable to dedicated carrier deployments as well. We have no proposal, but we only ask the question for clarification only. Since a CSG cell is deployed in both mixed and dedicated deployment scenarios the information will be sent in both.
The decisions made open up a question as to how many instances of PSC/PCI/ARFCN/PLMN does the UE need to remember and track as part of the PSC/PCI procedures. There are various views on this and we feel that although a fixed number would be preferable, we could also leave this up to UE implementation as well.
Proposal 2: The number of PSC/PCI/ARFCN/PLMN instances is a UE implementation.

For ePLMN operation 

It is assumed that operators will co-ordinate on PLMN borders. If co-ordination is not provided on PLMN borders, then PSC/PCI information will cause interference between PLMNs, and out of service problems.

Stage 3 Behaviour and Signaling aspects for PSC/PCI

We assume that a UE will always read the BCCH for the PSC/PCI split information and store it irrespectively of whether it has change or not, this means that the 24 hour timer will be restarted each time valid PSC/PCI is read from BCCH of CSG or Macro cell.
Proposal 3: When valid PSC/PCI is read from the BCCH it shall be stored and the 24 hour timer will be restarted.

With respect to signaling aspects we believe that:

· PSC/PCI split shall be able to signal a granularity of 1

· Groups of PCI should be allocated in the range:

· 5 PSC/PCI

· 10 PSC/PCI

· 25 PSC/PCI

· 50 PSC/PCI

· The number of Groups is TBD


 
PSC/PCI error handling proposals
We looked at the different possibilities for error handling given that a PSC/PCI split is on a ARFCN/PLMN basis. We conclude the following:
-
What shall UE do if it camps on a macro and finds the macro cell PSC/PCI is in the CSG PSC/PCI range?

This means that the PSC/PCI is not consistent for that ARFCN for what ever reason and therefore we propose that the PSC/PCI is made invalid. The UE has applied Qoffsetcsg and is effectively camped on the wrong cell.

Proposal4: The UE Should consider the PSC/PCI split as invalid for that ARFCN/PLMN and take new PSC/PCI split information (if available) 
Proposal4’: the UE should trigger cell selection.

Proposal4’’ it is TBD whether a timer needs to be set so that PSC/PCI is not considered for sometime for this ARFCN. This would allow the network to resynchronize.
Pros and cons:

Proposal 4 allows the UE to re-align in the case (for some reason) where the UE has got an old PSC/PCI split information. We do not think ignoring this event is a good idea.

-
What shall the UE do if it camps on a CSG cell and finds the PSC/PCI of the cell is not in the stored CSG/PCI range for that ARFCN/PLMN?
Proposal 5’: The UE shall consider the PSC/PCI split as invalid for that ARFCN/PLMN and take new PSC/PCI split information on the BCCH.
Proposal 5’’: The UE shall ignore information coming from this cell.

Pros and Cons:

Like proposal 4, proposal 5’ allows the UE to resynch to system parameters.
-
What shall UE do if it camps on CSG and PSC/PCI is not in the PSC/PCI range of the CSGs BCCH. This is a network configuration error and should never happen!
Proposal 6’: The UE shall consider the PSC/PCI split as invalid for that ARFCN/PLMN and take new PSC/PCI split information on the BCCH.
This will cause a very strange behaviour, because the UE should not actually be measuring the CSG cell it is camped upon! Does this error handling make any sense?
Proposal 6’’: The UE shall consider this as a configuration failure and should re-use the stored PSC/PCI split information. 

Proposal 6’’’: The UE shall ignore information coming from this cell.

Proposal6’’’’: The UE behaviour is undefined.

Pros and Cons:
We have no recommendation for this use case as we do not see what is essentially a syntax error. The network says it is a CSG cell and the PSC/PCI is not in the PSC/PCI split.


Where should PSCPCI split be sent?

PSC/PCI split information is used for cell reselection purposes and may be used by the UE for other purposes which are not standardized. The fact it is used for cell reselection purposes seems to suggest that it should be sent in SIB1(LTE)/SIB3 (UTRA). However, we think that there should be no technical problems if the information is sent in another SIB (possibly with a lower rate) thus removing any complexity and signaling constraints.

We see that the scope of the PSC/PCI is on a ARFCN/PLMN basis and it validity is long (24 hours).

If we analyse what the system impact is when PSC/PCI information is not available, we find that there is little negative effects. In fact CSG cells may be treated for cell reselection like macro cells and as a result they will be difficult to select during intra frequency cell reselection.

We therefore conclude that PSC/PCI information need not be sent quickly to UEs because in most cases a UE will have the PSC/PCI split information and we think that sending this information in SIB9(eUTRA)/SIB20(UTRA) is the best way forward. The only negative effect of sending PSC/PCI split in SIB9/20 is that when the UE has to reread the information, it may take a longer time to receive. However, we do not see this as being very problematic and having an outage of service for 5 seconds every 24 hours does not seem to be very important.
Question: How does a UE with out a CSG in its whitelist get the PSC/PCI split? We think that a UE that has no knowledge of PSC/PCI will get it automatically for mixed layer when it performs cell reselection and suddenly finds that it is a CSG it will read and have a valid PSC/PCI for 24 hours, and as a result these non CSG UEs will only ever fall onto CSG coverage and have a short out of service every 24 hours.

So we propose:

Proposal 7: PSC/PCI split information is sent on SIB9(eUTRA) and SIB20(UTRA)



Coding issues

There are several ways of encoding the PSC/PCI split information on the radio interface messages with regarding to the radio overhead. A simple way is just to define the starting and ending subscribing scrambling code as done in [3]. 
However, to be more efficient, we could define the starrating code and the length, an even more efficient and flexible way is to define, say four predefined different PSC/PCI groups, each group containing contiguous PSC/PCI of says 5, 10, 25, 50 consecutive codes, all that needs to be transmitted is a enumerated value to denote each of the groups, plus the starting code of that group. The most efficient one is to fix the starting position, either from the top or the bottom of the PSC/PCI space and then all that needs to be transmitted is just the enumerated value. The summary is as follows:

1. starting code plus ending code

2. starting code plus length

3. starting code plus a enumerated value

4. an enumerated value (with fixed starting position either the top or the bottom of the PSC/PCI space)

After having some discussion with other companies, here some consideration, we attach method 3 as an example. We also provide a number of instances of this to provide flexibility to Operators. We also believe that future features can profit from these instances (Open cell) and a solution can be possible for legacy Rel-8 mobiles.

We hope RAN2 could make a decision, and Huawei would be happy to update the CR accordingly.
General Error handling

When we considered the error handling we found that if we were to follow the decisions that were made concerning the mandatoriness of sending the PSC split from CSG cell, then the error handling would create unnecessary complexity for the UE, for example, what would a mobile do if it was on a CSG cell and there was no PSC/PCI split? We concluded that putting specific UE behaviour as unspecified every where in the standards would be unnecessary. We would prefer to agree that the UE should not test the network and so no error handling is defined at the moment and left FFS.
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