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1. Introduction
This document discusses additional signalling information, which is still needed for REL10 Carrier Aggregation operations as indicated by RAN4 in LS R4-113913. There are more than one of solutions for the issue and providing necessary information to the UE for meeting additional emission requirements for a given Carrier Aggregation case and Band. 

2. Discussion

Different geographical areas and countries can have different regulatory requirements for a given 3GPP E-UTRA band. As an example in Japan there exists a Personal Handy Phone system which is operating very close to 3GPP E-UTRA band 1. PHS band is protected by regulatory emissions limit that E-UTRA terminals must fulfil. This requirement is such that to comply with it some restrictions to UE transmission power and operating frequency is needed. As this PHS requirement is mandatory only in Japan it is not rational to require it to be met elsewhere thus a Network signalling method has been introduced to 3GPP specifications to inform a UE that there are additional emissions requirements that must be met in addition to the normal requirements.
The generic intra-band contiguous CA case CA_1 is also applicable in Japan therefore the co-existence with PHS system must be addressed. This means that some restrictions to UE transmission power and operating frequency must be established to fulfil the additional requirements hence a network signalling method is required. One way would be to re-use the current NS-signalling value that is used in single carrier mode and extend that to cover CA as well if there are no Band1 E-UTRA terminals existing or in development. However extending the usage of existing NS-values to cover CA also might not work well in future because of legacy terminals or as there most likely will be frequency bands where normal single carrier E-UTRA mode does not require NS-signalling but CA configurations will. Therefore there is a need to define NS-signalling separately for CA. Given what was said previously in mind and trying to define the CA NS-signalling as flexible as possible it is proposed that CA network signalling values are separated from normal E-UTRA signalling values. Going back to PHS example network would signal the current NS_05 for single carrier E-UTRA operation and when UE is configured to CA then a NS-singling value specific to CA is signalled.
For handling this different NS-value for carrier aggregation case RAN4 proposed to add possibility to signal a additionalSpectrumEmission (NS-value) also for PCell in the reconfiguration message for REL10. . This could be done in following manner:

1. Add a noncritical extension to the ASN.1 to allow to signalling of additionalSpectrumEmission for PCell in dedicated signalling similarly to SCells. One would need to clarify that UE shall apply this value even if UE would receive different from SIB2 in order to ensure that UE continues applying the dedicately signalled value.. Please find below the change in ASN.1 that would be needed:

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,

-- Cond CQI-r8


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,















-- Cond AI-r8


schedulingRequestConfig



SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Need ON



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Need ON


]],


[[
antennaInfo-r10




CHOICE {




explicitValue




AntennaInfoDedicated-r10,




defaultValue




NULL



}

OPTIONAL,














-- Cond AI-r10



cif-Presence




BOOLEAN






OPTIONAL,
-- Need ON


cqi-ReportConfig-r10


CQI-ReportConfig-r10


OPTIONAL,

-- Cond CQI-r10



csi-RS-Config-r10



CSI-RS-Config-r10



OPTIONAL,

-- Need ON



pucch-ConfigDedicated-v10x0

PUCCH-ConfigDedicated-v10x0

OPTIONAL,

-- Need ON



pusch-ConfigDedicated-v10x0

PUSCH-ConfigDedicated-v10x0

OPTIONAL,

-- Need ON



schedulingRequestConfig-v10x0
SchedulingRequestConfig-v10x0
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicated-v10x0










SoundingRS-UL-ConfigDedicated-v10x0
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicatedAperiodic-r10









SoundingRS-UL-ConfigDedicatedAperiodic-r10
OPTIONAL,
-- Need ON



ul-AntennaInfo-r10



UL-AntennaInfo-r10



OPTIONAL,

-- Need ON



uplinkPowerControlDedicated-v10x0
UplinkPowerControlDedicated-v10x0
OPTIONAL
-- Need ON


]] ,


[[



additionalSpectrumEmission-r10

AdditionalSpectrumEmission
OPTIONAL
-- Need OR

]]
}

2. Alternatively one could use similar ASN.1 as in alternative 1, but instead in case CA configuration is removed UE implicitly removes the configuration received in RRCConnectionReconfiguration message. This would require some procedural text in the 36.331 to ensure the release of the configuration.
3. One way would be to follow similar handling as for rlf-TimersAndConstants i.e. one would have additionalSpectrumEmission signalling with setup/remove structure. And in case the configuration is removed UE would apply the configuration received from SIB2. So one would need to add similar handling as now is in 36.331for rlf-TimersAndConstants in chapters 5.3.10.7 and 5.2.2.9.

Proposal 1: Add possibility to signal additionalSpectrumEmission for PCell with (non) critical extension with one of the above alternatives
As the ASN.1 is already frozen for REL10 and if one adds new parameters to be signalled NW would need to somehow know according to which version of REL10 specification UE is behaving. So one would need to somehow tell the NW that UE supports this new addition of NS-value handling. At least it could be done in following ways:

1. Add UE capability to indicate support for the feature

2. Mandate all the CA capable UEs to support the feature (or UEs supporting some specific bands)

To our understanding the RAN4 intention was to assume that all CA capable REL10 UEs would support this correction of handling NS-value. Thus we would propose to mandate all the CA capable UEs to support this feature
Proposal 2: Mandate all the CA capable UEs to support the signalling of NS-value for PCell in the RRCConnectionReconfiguration message. 
3
Conclusions

In this document we have discussed missing signalling information needed for CA operations in CA certain scenarios for the UE to meet additional emission requirements as requested by RAN4. We provided three alternatives how to achieve the RAN4 requirements and request RAN2 to choose one of those. Additionally there is question how do we ensure that NW knows if REL10 UE supports new ASN.1 for which we propose that all CA capable UEs will do so.
Proposal 1: Add possibility to signal additionalSpectrumEmission for PCell with (non) critical extension with one of the above alternatives

Proposal 2: Mandate all the CA capable UEs to support the signalling of NS-value for PCell in the RRCConnectionReconfiguration message. 
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