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Discussion and decision
1 Introduction

This contribution addresses a number of connection control related aspects that have previously been identified as open issues. This concerns the use of delta signalling upon cell change (by re-using the SCell index), need codes, value ranges as well as some more detailed signalling and specification aspects.
2 Discussion

2.1 Main open issues
Cell identification

It is currently not entirely clear which fields uniquely identify an SCell and which fields are just 'cell characteristics' i.e. additional parameters that can be part of the common configuration. Our assumption is that an SCell is uniquely identified by by the physCellId and the dl-CarrierFreq and that other fields like freqBandindicator, additionalSpectrumEmission, dl-Bandwidth, ul-CarrierFreq, ul-Bandwidth are merely characteristics of the SCell. This means that the latter parameters can be placed in the (common) SCell configuration
Proposal 1
An SCell is uniquenly identified by the physCellId and the dl-CarrierFreq. Other parameters can be regarded as SCell characteristics and be placed in the (common) SCell configuration.

Delta signalling upon SCell change

During the RAN2#71 meeting a base line agreement regarding delta signalling for SCells was reached, which is as follows:

· Upon SCell addition, full configuration is used

· Upon SCell modification, delta signalling is used

During the previous meeting, it was suggested to use delta signalling whenever modifying the configuration associated with an existing SCell index i.e. to allow delta signalling upon SCell change (upon change of physCellId and/ or the dl-CarrierFreq). Although the complexities related to this enhancement may be limited, this is considered to be an optimisation that is not really needed i.e. when configuring SCells, message size is typically assumed to be less of an issue. Hence, our proposal is as follows:

Proposal 2
Delta signalling does not apply upon change of SCell or, in other words, the physCellId and/ or the dl-CarrierFreq can not be reconfigured
Note
Our estimation showed that delta signalling upon SCell change could possibly save up to 20 bytes of signalling. The common SCell configuration info consists of ~15 bytes (assuming no MBSFN subframes) of which 10 byes are typically the same between neighbours (based on the analysis performed for REL-8). The dedicated SCell configuration info consists of ~23 bytes, of which 10 bytes could typically be the same between neighbouring cells (i.e. the parts not related to the allocation of specific radio resources).
Need codes

The following table provides an overview of the optional fields included in downlink signalling. Also new fields for which the field code is not marked as FFS are included, since this aspect has not been discussed so far. For each of these a proposed way forward is indicated.
	No
	IE & Field
	Discussion
	Proposal

	1
	RRCConnectionReconfiguration-v10xy-IEs

sCellToReleaseList
	No constraints apply

Same as e.g. for DRB-To release when optional
	Need ON

	2
	RRCConnectionReconfiguration-v10xy-IEs

sCellToAddModList-r10
	No constraints apply

Same as e.g. for DRB-To AddMod when optional
	Need ON

	3
	SCellToAddMod-r10

cellIdentification
	Field is mandatory upon SCell setup. It is currently FFS if the field can be changed (see proposal 3)

-> MP upon setup and FFS otherwise
	Introduce condition

	4
	SCellToAddMod-r10

radioResourceConfigCommon
	Field is mandatory upon SCell setup and not present otherwise
	Introduce condition

	5
	SCellToAddMod-r10

radioResourceConfigDedicated
	Field is mandatory upon SCell setup and optional otherwise

Typically delta signalling is used at this level (need ON)
-> MP upon setup and optional Need ON otherwise
	Introduce condition

	6
	MAC-MainConfig

sCellDeactivationTimer
	Field should be optional. Delta signalling seems desirable to avoid the overhead associated with the extension marker. A value infinity can be used to indicate that the UE shall 'release' the associated functionality.
	Need ON

	7
	MAC-MainConfigSCell

pdsch-Start, schedulingCell
	Leave for the moment until the status regarding these L1/L2 parameters is clearer
	Defer

	8
	PhysicalConfigDedicatedSCell
antennaInfo
	No constraints apply

Typically delta signalling is used at this level (need ON)
	Need ON

	9
	PhysicalConfigDedicatedSCell

pdsch-ConfigDedicated
	No constraints apply

Typically delta signalling is used at this level (need ON)
	Need ON

	10
	PhysicalConfigDedicatedSCell

pusch-ConfigDedicated
	No constraints apply

Typically delta signalling is used at this level (need ON)
	Need ON

	11
	PhysicalConfigDedicatedSCell

uplinkPowerControlDedicated
	No constraints apply

Typically delta signalling is used at this level (need ON)
	Need ON

	12
	PhysicalConfigDedicatedSCell

cqi-ReportConfig
	No constraints apply

Typically delta signalling is used at this level (need ON)
	Need ON

	13
	PhysicalConfigDedicatedSCell

soundingRS-UL-ConfigDedicated
	No constraints apply

Typically delta signalling is used at this level (need ON)
	Need ON

	14
	PRACH-ConfigSCell

prach-ConfigIndex
	Delta signalling is not applicable for the common configuration (full configuration applies upon setup and change is done by means of SCell release and setup). Moreover, a condition is defined one level above. Hence the field should be mandatory at this level.
	Change to MP

	15
	RadioResourceConfigCommonSCell

dl-Bandwidth
	Delta signalling is not applicable for the common configuration (full configuration applies upon setup and change is done by means of SCell release and setup).
( Field is always mandatory to included
	Change to MP

	16
	RadioResourceConfigCommonSCell

ul-FreqInfo
	If uplink is configured, the field is optional, need OP with clarification in the field description as in SIB2 (FDD: absence means default distance, TDD: not present). Relates to [2]
	Change to OP & add clarification

	17
	RadioResourceConfigCommonSCell

additionalSpectrumEmission
	Same as dl-Bandwidth
	Change to MP

	18
	RadioResourceConfigCommonSCell

antennaInfoCommon
	Same as dl-Bandwidth
	Change to MP

	19
	RadioResourceConfigCommonSCell

mbsfn-SubframeConfigList
	Delta signalling is not applicable, but this concerns optional functionality hence the field is optional, need OR.
	Need OR

	20
	RadioResourceConfigCommonSCell

p-Max
	If uplink is configured, the field is optional need OP i.e. if absent, the the UE applies the maximum power according to UE capability. Relates to [2]
	Change to OP

	21
	RadioResourceConfigCommonSCell

uplinkPowerControlCommon
	If uplink is configured, the field is mandatory to include. Relates to [2]
	Change to MP

	22
	RadioResourceConfigCommonSCell

phich-Config
	Same as dl-Bandwidth
	Change to MP

	23
	RadioResourceConfigCommonSCell

soundingRS-UL-ConfigCommon
	Same as uplinkPowerControlCommon.
	Change to MP

	24
	RadioResourceConfigCommonSCell

ul-CyclicPrefixLength
	Same as uplinkPowerControlCommon
	Change to MP

	25
	RadioResourceConfigCommonSCell

pdsch-ConfigCommon
	Same as dl-Bandwidth
	Change to MP

	26
	RadioResourceConfigCommonSCell

prach-Config
	There is no delta signalling for these common parameters. Hence the field is optional present for TDD, need OR and for FDD the field is not present and the UE shall delete any existing value for this field.
	Change to conditional

	27
	RadioResourceConfigCommonSCell

pusch-ConfigCommon
	Same as uplinkPowerControlCommon
	Change to MP

	28
	RadioResourceConfigDedicatedSCell
physicalConfigDedicated
	No constraints apply

Typically delta signalling is used at this level (need ON). Is already indicated in draft CR
	Need ON

	29
	RRM-Config
cellInfoList-r10
	Need codes are not applicable, but conditions may be used.

This information probably only applies upon handover within E-UTRA. However, there does not seem any real need for a condition
	(None)

	30
	CellInfo
rsrpResult
	Presently UE mandatorily reports both RSRP and RSRQ for each cell reported additionally. The same status applies here
	Change to MP

	31
	CellInfo
rsrqResult
	Presently UE mandatorily reports both RSRP and RSRQ for each cell reported additionally. The same status applies here
	Change to MP


Proposal 3
The need codes are updated in accordance with the table above

Value ranges/ multiplicity values
The following table provides an overview of the fields and multiplicities for which the value (range) is currently undefined. For each of these a proposed way forward is indicated.

	No
	IE & Field
	Discussion
	Proposal

	1
	MAC-MainConfig
sCellDeactivationTimer
	Although 320ms seems rather low, and values higher than 10.24s may be interesting, the proposal is to use these as lower and higher bounds as starting point. A value infinity is used to indicate that the UE shall 'release' the associated functionality.
	[rf32, rf64, rf128, rf256, rf512, rf1024, infinity]

	
	MAC-MainConfigSCell
pdsch-Start
	It seems desirable to first conclude the related discussion on L1 parameters
	Defer

	
	ServCellIndex
	INTEGER (0..7)

Now that it is agreed to use value 0 for the PCell (only), it seems the FFS can be removed
	Remove FFS

	
	SCellIndex
	INTEGER (1..7)

Now that it is agreed to use value 0 for the PCell (only), it seems the FFS can be removed
	Remove FFS

	
	maxSCell
	No real gain if protocol can support larger value than what the UE is required to support (as E-UTRAN knows the UE capabilities when assigning SCells). So no benefit for using value 8 for this constant in combination with a lower limit in clause 11.1 ( use 5
	Apply 5


Proposal 4
Apply the value ranges/ values in accordance with the table above

Clarification regarding applicability of fields
TS 36.331 includes the following types of parameters:

a) 
Parameters not affected by Carrier aggregation (everything above MAC Main e.g. RB related parameters)

b) 
Parameters applicable for the PCell only i.e. because the concerned functionality only applies for the PCell (E.g. SPS, functionality not applicable in connected, PUCCH is mapped to PCell)

c) 
Common parameters i.e. parameter for for a function which is common for all cells, or for a function which runs independently for each cell but using the same value/ configuration (e.g. E-UTRAN aligns SFNs, the DRX is common)

d) 
Parameters applicable for the concerned SCell

Although some aspects may be obvious from other (e.g. L2/ L1) specifications, some discussion seems desirable to come to a uniform handling in TS 36.33. Let's discuss the different cases. Obviously no clarification is needed for parameters of type a) and of type d). For parameters of type 2 and 3, the clarification is typically included in other specifications. However, there are exceptions e.g. the alignment of the SFN. The following approaches seem possible:

· 
Clarify the type for all parameters (but at the highest possible level only)

· 
Define a default (e.g. PCell only) and only state something for parameters for which something different applies

· 
Add clarification only for parameters for which the handling is not clear from other specifications

A rough estimate is that this approach would involve introducing a statement for around 25 fields. The second approach is estimated to introduce a clarification for around 10 fields whereas the last option would involve even less statements. Although the first option has the largest impact on the specification, it is obviously the clearest and seems easiest to apply and maintain consistently. Hence we have a slight preference to apply this option:

Proposal 5
Clarify for all MAC-Main and physical configuration paremeters, at the highest possible level, if they apply for the PCell or are common for all cells

An example of a statement as currently included in the draft CR on the introduction of Carrier Aggregation [1] is shown below:

	systemFrameNumber

Defines the 8 most significant bits of the SFN. As indicated in TS 36.211 [21, 6.6.1], the 2 least significant bits of the SFN are acquired implicitly in the P-BCH decoding, i.e. timing of 40ms P-BCH TTI indicates 2 least significant bits (within 40ms P-BCH TTI, the first radio frame: 00, the second radio frame: 01, the third radio frame: 10, the last radio frame: 11). The (same) SFN value applies for all serving cells i.e. for the PCell as well as for SCells, if configured.


2.2 More detailed signalling issues
Need for SCell specific version of IE AntennaInfo

In the draft CR the field AntennaInfoDedicatedSCell has been introduced provisionally. The new IE concerns a merger of the fields included in antennaInfoDedicated and antennaInfoDedicated-v920. As the original field is optional (see ASN.1 extract), the newly merged field could be used to replace the original field i.e. the -r10 version of the IE could be used for the PCell as well as for SCells.
PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated

UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON

schedulingRequestConfig


SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Need ON



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Need ON


]]

}

Presently antennaInfo applies some rather complicated conditions. Furthermore, ASN.1 constraints are not used consistently in this IE (none related to the transmission mode, while several related to the number of Tx antenna's). This inconsistence can be resolved in two manners. The first option is to also reflect constraints related to the transmissionMode in the ASN.1 by means of nested choices i.e. as follows:

AntennaInfoDedicatedSCell-r10 ::=

SEQUENCE {


transmissionMode-r10



CHOICE {



tm1








NULL,



tm2








NULL,



tm3








CHOICE {




n2TxAntenna






BIT STRING (SIZE (2)),



n4TxAntenna






BIT STRING (SIZE (4))



},


tm4








CHOICE {




n2TxAntenna






BIT STRING (SIZE (6)),




n4TxAntenna






BIT STRING (SIZE (64)),




},


tm5








CHOICE {




n2TxAntenna






BIT STRING (SIZE (4)),




n4TxAntenna






BIT STRING (SIZE (16))



},


tm6








CHOICE {




n2TxAntenna






BIT STRING (SIZE (4)),




n4TxAntenna






BIT STRING (SIZE (16))




},


tm8








CHOICE {




n2TxAntenna






BIT STRING (SIZE (6)),




n4TxAntenna






BIT STRING (SIZE (32))




}

}

OPTIONAL, 














-- Cond TMS


ue-TransmitAntennaSelection0

CHOICE{



release






NULL,



setup






ENUMERATED {closedLoop, openLoop}

}

}

Another alternative is not to specify any ASN.1 constraints regarding the signalling of the codebook restrictions i.e. as follows:

AntennaInfoDedicated ::=


SEQUENCE {


transmissionMode




ENUMERATED {












tm1, tm2, tm3, tm4, tm5, tm6,












tm7, tm8, ...},


tx-Antenna






ENUMERATED {












n2, n4, ...},


codebookSubsetRestriction


CHOICE {



bs2








BIT STRING (SIZE (2)),



bs4








BIT STRING (SIZE (4)),



bs6








BIT STRING (SIZE (6)),



bs16







BIT STRING (SIZE (16)),


bs32







BIT STRING (SIZE (32)),


bs64







BIT STRING (SIZE (64))

}

OPTIONAL, 














-- Cond TM


ue-TransmitAntennaSelection


CHOICE{



release






NULL,



setup






ENUMERATED {closedLoop, openLoop}

}

}

Note
One step further is to use a variable length bit string

We don't really have a slight preference to simplify the ASN.1 (statement may still be captured in the field description) and propose:

Proposal 6
RAN2 is requested to consider introducing a critical extension for the antennaInfoDedicated and to use that for both the PCell and SCells. Furthermore RAN2 is requested to consider simplifying the IE structure.

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
An SCell is uniquenly identified by the physCellId and the dl-CarrierFreq. Other parameters can be regarded as SCell characteristics and be placed in the (common) SCell configuration.

Proposal 2
Delta signalling does not apply upon change of SCell or, in other words, the physCellId and/ or the dl-CarrierFreq can not be reconfigured

Proposal 3
The need codes are updated in accordance with the table included in this contribution

Proposal 4
Apply the value ranges/ values in accordance with the table included in this contribution

Proposal 5
Clarify for all MAC-Main and physical configuration paremeters, at the highest possible level, if they apply for the PCell or are common for all cells

Proposal 6
RAN2 is requested to consider introducing a critical extension for the antennaInfoDedicated and to use that for both the PCell and SCells. Furthermore RAN2 is requested to consider simplifying the IE structure.

Although a corresponding text proposal is not attached, the following points should be noted:

· Proposal 1 does not require any changes to the draft CR
· Proposal 2 only involves removal of the eNote from 5.3.10.3b
· The application of proposal 3 is rather straightforward, with the exception of the proposals concerning uplink fields which depend on the resolution of [2]
· The application of proposal 4 is really straightforward
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