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Discussion and Decision

1
Introduction
In RAN2#70 a terminology of PCell was discussed and whether utilizing existing REL8/9 terminology of serving cell should be utilized instead of PCell. 
2
What is Pcell?
The terminology of PCell i.e. the primary serving cell seems to be quite important to settle in order to see its impacts to RRC specification. Currently it is said in [1]:

When CA is configured, the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment, one cell provides the security input (one ECGI, one PCI and one ARFCN) and the NAS mobility information (e.g. TAI) similarly as in Rel-8/9: the Primary Serving Cell (PCell)
This seems to imply that PCell resembles the existing serving cell terminology in REL8/9. Additional aspects seem to promote this understanding e.g.

· The PCCs (DL and UL) corresponds to the PCell, and can be changed with handover procedure (i.e. with security key change and RACH procedure);
· The UL PCC is used for transmission of L1 uplink control information;

· Re-establishment is triggered when the DL PCC experiences RLF, not when DL SCCs experience RLF
· NAS information is taken from the PCell
Based on these agreements it seems that Pcell very closely resembles REL8/9 serving cell. But before the final assessment can be drawn, also the measurement related aspects need to be studied, as the “serving cell” terminology is widely used in measurement event evaluation. 
Benefit of modelling the PCell as REL8/9 serving cell is to clearly indicate that UE behaviour regarding the PCell is similar to REL8/9 serving cell i.e. in case UE only has one serving cell then it is clear that UE behaviour corresponds to REL8/9 serving cell operation. 

2.1
Measurements and REL8/9 Serving Cell vs. Pcell
The following agreement is included in [1]:
UE sees a CC as any other carrier frequency and a measurement object needs to be set up for a CC in order for the UE to measure it. Inter-frequency neighbour measurements (for which no serving cell is defined for measurement purposes) encompass all the carrier frequencies which are not configured as CCs. 

This seems to indicate that normal measurement object behaviour that is defined in REL8/9 is also applicable in REL10. This seems to be quite natural approach as the existing measurement functionalities are defined for mobility purposes and the PCell mobility seems to resemble very much what is serving cell mobility in REL8/9. As the existing measurement requirements are defined considering the mobility of serving cell it seems that PCell mobility procedures should be achieavable by existing mobility measurement requirements.
Proposal 1: PCell mobility could be based on the measurement functionalities that are defined for REL8/9 serving cell i.e. normal measurement object definitions for intra/inter-frequency and inter-RAT are applicable in REL10 as well
Currently the new events for CA/CC managements are:
· For measurement events A1, A2 and A3 the serving cell corresponds to the CC corresponding to the measurement object (i.e. the eNB may configure separate events A1, A2 and A3 for each cell corresponding to a configured CC
· In addition, A3-PCC is introduced for which the reference cell is PCell and target object can be any frequency for which a measurement object is defined. If an SCC is the target object, the corresponding SCell is included in the comparison
Extensions of A1/2 and A3 are corresponding to SCC measurement object/configuration and as such do not seem to include any impact to Pcell – See details in [5]. But the A3-PCC seems to be very much linked to Pcell definition and here we try to analyze the A3-PCC and relations to REL8/9 serving cell:

If one considers the Pcell as similar to REL8/9 serving cell then the A3-PCC seems to be achievable with existing specification structure as long as the UE has been configured the measurement object corresponding to frequency of SCC. This automatically includes all the cells from the SCC carrier in to comparision and effectively the A3-PCC functionality is captured in the specifications. Of course this approach would imply that the performance requirements of A3-PCC correspond to normal mobility requirements defined for REL8/9, but this seems to be valid taking into account the reasoning for A3-PCC agreement in RAN2#69bis, which included:

· Inter-Frequency Mobility: Mobility to a frequency that does not correspond to a configured CC.

· PCC Management within configured set.

So it seems that simplest way to capture A3-PCC is to consider Pcell as REL8/9 serving cell. 

Proposal 2: From measurement point of view Pcell is same as REL8/9 serving cell. 

Proposal 3: Pcell can be renamed as serving cell (existing REL8/9 terminology) and SCell terminology is kept to differentiate secondary serving cells  

Proposal 4: Considering above proposals and if they are agreed one can consider A3-PCC being captured in the spec without any explicit additional changes 

But clearly in order to realise A1/2/3 extensions one needs to differentiate SCell from “normal” serving cell as proposed in [5] where the agreed extensions of A1/2/3 are being discussed.
2.2
Security and serving cell terminology
In REL8/9, the PCI of the serving cell is used in the calculation of the security key. In 36.331, the term ‘serving cell’, or ‘cell’ or ‘PCI’ are not mentioned in context of  security, but only the keys based on the cell identity are mentioned (see section 5.3.1.2). However, the term ‘cell’, and terms associated with cells, like ‘PCI’, are used in SA3 specification 33.401 [3]. 
In order to avoid major re-writing of this terminology in 33.401, it would be better to map the term ‘cell’, in case of CA to the cell, which is the reference for the security. This cell may not be the PCell in all cases: Currently it is open, if the change of PCell results also in change of security keys.
One alternative would be to add the following text into 36.331, section 5.3.1.2.:
The nextHopChainingCount parameter is used upon handover and connection re-establishment by the UE when deriving the new KeNB that is used to generate KRRCint, KRRCenc and KUPenc (see TS 33.401 [32]). An intra cell handover procedure may be used to change the keys in RRC_CONNECTED. In case of carrier aggregation, the cells referred in TS 33.401 [32], are the security reference cells. The security reference cell is the most recent of the following cells:
-
The cell, where the UE has entered RRC_CONNECTED;

-
The PCell, where the UE has made connection re-establishment;

-
The target PCell of the UE in handover. 

It should be noted that the term ‘handover’ (including also ‘intra-cell handover’) in 36.331 and 33.401 is used only in situations, where the security keys are changed. There is no reason to re-define the term in this respect. 
One advantage of this formulation is that if it is agreed (in Rel-10 or later) that the PCell can be changed without change of security keys, the last bullet point is still applicable: The target PCell in the latest handover remains as the security reference, even though the current PCell could be different (because the latest PCell change was not handover, and hence the current PCell was not the most recent target PCell in handover).
However, no changes are proposed now. This topic can be discussed, when there are agreements on PCell vs. security reference cell.

3          Analysis of occurrences of serving cell in 36.331
In the [2] following occurrences of “serving cell” can be found:

· Ch. 5.3.9 – When upper layers request release of RRC connection they may indicate barring of serving cell 

If Pcell is considered as serving cell the functionality seems to be still valid

· Intra-frequency measurements: measurements at the downlink carrier frequency of the serving cell.

· Inter-frequency measurements: measurements at frequencies that differ from the downlink carrier frequency of the serving cell.

Also definitions of intra/inter-frequency measurements seem to be valid if Pcell is considered as REL8/9 serving cell. Of course when one adds configurations SCell those needs to be considered separately what is the measurement type for measurements of such a cell.

· Different types of cells for measurements:

· The serving cell.
· Listed cells - these are cells listed within the measurement object(s).

· Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on the carrier frequency(ies) indicated by the measurement object(s).
This seems to be very similar to considearations of intra/inter frequency measurements and naturally there may become new type of cells for measurements due to introduction of SCell. But that is left out of this contribution.
· Autonomous gaps for SI reading request procedure refer to aborting communication with serving cell

This is not as simple as earlier points. For intra-frequency cases this seems to be valid as UE cannot simultaneously receive SIBs and PDCCH of serving cell/Pcell and other cell on same frequency. 
· S-measure refers to serving cell i.e. if RSRP of serving cell is lower than threshold UE needs to perform measurements of neighbouring frequencies/cells/RATs

If the Pcell is considered as REL8/9 serving cell it would mean that Pcell would be used as a reference for deciding whether to perform neighbour cell measurements.  In [6] some additional aspects for this were considred and in RAN2#69bis it was left for further study whether any enhancements are required. But the decision of saying that Pcell is same as REL8/9 serving cell does not stop adding new functionality in this respect.  We discuss the the usage of s-Measure with PCell and SCells in more detail in [6].
· if the ue-RxTxTimeDiffPeriodical is configured in the associated reportConfig: perform the UE Rx – Tx time difference measurements on the serving cell;

Similarly to events A1 and A2 also Rx-Tx time difference calculations based on PCell seems to be natural and thus redefining Pcell to serving cell should not cause any problems.

· Event definitions of A1,2 and 3

These were already analysed in earlier chapter and shown that Pcell considered as serving cell concept does not cause problems
· set the measResultServCell to include the quantities of serving cell;

This seems to be still valid as the measResultServCell would be the results of PCell. But when a measurement events of SCells (extensions of A1,2 and 3) are thought then the reporting could include SCell quantity instead of Pcell quantitities.  
· rlfReport and measResultLastServCell

This field refers to the last measurement results taken in the serving cell, where radio link failure happened. As the PCell is used for RLF detection this aspects seems to be also OK if PCell is redefined as serving cell.
	NeighCellConfig field descriptions

	neighCellConfig
Provides information related to MBSFN and TDD UL/DL configuration of neighbour cells of this frequency

00: Not all neighbour cells have the same MBSFN subframe allocation as serving cell
10: The MBSFN subframe allocations of all neighbour cells are identical to or subsets of that in the serving cell

01: No MBSFN subframes are present in all neighbour cells

11: Different UL/DL allocation in neighbouring cells for TDD compared to the serving cell
For TDD, 00, 10 and 01 are only used for same UL/DL allocation in neighbouring cells compared to the serving cell.


For the MBSFN configuration of intra-frequency neighbour cells also defining PCell as REL8/9 serving cell seems to provide rather simple approach of capturing PCell in stage-3
3

Conclusion
As explained above it seems that Pcell terminology corresponds to REL8/9 serving cell and by taking this assumption into account in further work in stage 2 and 3 it seems to be very simple to capture the agreements in stage regarding PCC by assuming that Pcell equals to REL8/9 serving cell. Additionally these decisions ensure that it is clear that UE operation in case of only one serving cell is similar what would be UE operation by REL8/9 specifications. This would ensure easier understanding for reading the specification and avoiding unnecessary interpretations to differentiate PCell operation from REL8/9 serving cell operation. This lead us to propose following:
Proposal 1: PCell mobility could be based on the measurement functionalities that are defined for REL8/9 serving cell i.e. normal measurement object definitions for intra/inter-frequency and inter-RAT are applicable in REL10 as well
Proposal 2: From measurement point of view Pcell is same as REL8/9 serving cell. 

Proposal 3: Pcell can be renamed as serving cell (existing REL8/9 terminology) and SCell terminology is kept to differentiate seconday serving cells  

Proposal 4: Considering above proposals and if they are agreed one can consider A3-PCC being captured in the spec without any explicit additional changes 
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