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1
Introduction
RAN2 #69 meeting it was agreed that E-UTRAN provides all relevant information for transmission and reception on SCC by using dedicated signalling message, now captured in also in draft stage-2 CR [1].  Contribution in [2], analyses what information from current SI content should be provided to the UE to enable the transmission and reception. Further after RAN2 #69bis meeting, an email discussion was initiated to discuss how to inform UEs utilising cell as SCC, if the content of SI on that cell is about to change.
No explicit decision, nor contribution in [2], or email discussion is really addressing whether UE shall acquire SI from SCC or not in normal carrier aggregation operation in general. In this contribution we address issues related to this.
2
Discussion
2.1
Different parameter values

The contribution in [2] makes good summary of the information provided currently in SI of the cell, that UE would require for transmitting and receiving in the cell configured as SCC.  The Table 1, Appendix, summarizes this analysis. In the summary, we consider that RACH is now only relevant for PCC and thus those parameters are removed.
However, the analysis in [2] only listed the current Rel-8 parameters but does not consider, if the parameter values can or could be different between UEs utilising the cell as SCC or for Rel-8/9 UEs utilising the cell for normal serving cell operation. We note also that this list does not consider any new Rel-10 CA related parameter either. 
When looking at Table 1, one can notice that quite many parameter values could typically be the same for UEs utilising the cell as SCC and as for Rel-8/9 UEs utilising the cell as normal serving cell. However, for some parameters, different parameterisation could be considered. Furthermore many parameters are related to uplink so that UE can have correct power control setting or Rel-8 PUCCH configuration. These parameters would not be applicable for DL only CA operation.
We note that if UEs are required to acquire SI from SCC, we should carefully consider and specify following:

1) Which parameters the UE should obtain from SI of the SCC? List might be different depending on the SCC configuration (DL only carrier aggregation or cross component carrier scheduling, number of MiMo antennas)
2) If some parameter values obtained from SI are different, from the values obtained form dedicated signalling, which values should take the precedence? Dedicated or latest received value?
3) Is there a need to introduce any new parameters into SI, or possibility to signal different values for existing parameters, for CA purposes?
4) What is the likelihood that UE is commanded to read SI from the SCC, when it is not actually needed, i.e. the change is not effecting to the parameters relevant for that specific UE. 

Clearly, above issues will introduce significant work in standardisation and dependency between SI content and carrier aggregation. Those issues would not be present if only dedicated signalling was used for configuring SCC for the UE, as dedicated signalling could be appended release by release with necessary parameters. 

2.2
Deactivated component carrier

When the component carrier is configured but deactivated, it is common understanding that the UE is not receiving the corresponding downlink constantly; rather only infrequent measurements are performed. Further it is RAN1 assumption that when carriers are using continuous spectrum, the UE is assumed to perform retuning of the RF part when SCC is deactivated. This is especially the case when deactivated carrier is at the edge of the continuous spectrum. Further, we note that activation of the carrier is performed explicitly by MAC signalling by E-UTRAN. There was also a proposal in the previous RAN2 meeting to carefully design the activation/deactivation procedure and the time instant when the re-tuning of the RF is performed so that any network is able to know when UE can be addressed by scheduling [3]. 

Thus, if there would be a requirement for a UE to read SI of the deactivated SCC, this would require that UE would need to activate the extra RF (SCC on different band) or perform retuning of the RF used for reception of PCC or other activated SCC. The latter situation would mean either that time instants when retuning (back and forth) is performed are defined, as for regular activation/deactivation, or we should accept the potential data loss. 
2.3
Cross component carrier scheduling

When a certain SCC is configured to operate with cross component carrier scheduling, the working assumption in RAN1 is that all the scheduling is done in single place. This means that UE receives the scheduling commands (DL allocations and uplink grants) from PDCCH, which is located on different carrier than corresponding PDSCH and PUSCH used for its reception and transmission respectively. 

If UE was required to read SI of the cell, configured in cross component carrier scheduling, the UE would be required to receive PDCCH also from the secondary carrier. In Rel-8 simultaneous reception of SI based on common search space and dedicated transmission based on dedicated search space is required for the serving cell. However, in this case the downlink allocation is obtained from the same PDCCH. This would not be the case when cross component carrier scheduling and SI reception would occur at the same time, as in single TTI the UE could receive PDSCH allocation from two PDCCHs.

Furthermore, as the number of carriers configured for UE as cross component carrier scheduled can be equal to the number of maximum component carriers supported by UE capability, the UE would need to be designed to receive two allocations of PDSCH on each carrier simultaneously.

Naturally, we could define some restrictions to this requirement but those would either limit the reading the SI on SCC or cross component carrier scheduling.

 3
Conclusion

Addition of SI reading on SCC based on paging indication has been discussed in the previous meeting and in the email discussion. The main motivation for this has been the simplicity of the network implementation. In that discussion, it has been also noted that reading the system information is not feasible in certain system scenarios (HetNet), and introduces problems when UE is not in the coverage of the SCC. 
In this contribution, we have considered the SI reading from SCC, generally independently from actual trigger, and identified following further issues on: 
1) Which parameters the UE should obtain from SI of the SCC? List might be different depending on the SCC configuration (DL only carrier aggregation or cross component carrier scheduling, number of MiMo antennas)

2) If some parameter values obtained from SI are different from the values obtained from dedicated signalling, which values should take the precedence? Dedicated or latest received value?

3) Is there a need to introduce any new parameters into SI, or possibility to signal different values for existing parameters, for CA purposes?

4) What is the likelihood that UE is commanded to read SI from the SCC, when it is not actually needed, i.e. the change is not effecting to the parameters relevant for that specific UE? 

5) How to address the reception caps during RF re-tuning (back and forth) when SI needs to be read on deactivated SCC.

6) How to address SI reading, in case of cross component carrier scheduling?

Based on above, we believe that LTE Rel-10 CA should relay only on dedicated signalling when (re-)configuring secondary component carrier. The possible drawback which is dedicated signalling in short time period due to the reconfiguration of some parameter affecting multiple UEs was one of the arguments to support paging and UE SI reading from SCC. However this does not justify introducing UE requirement for reading SI from SCC as the need to update SI from SCC is questionable in the first place and because this problem can be mitigated by smart network implementation. (e.g, deactivating SCC or not schedule on that SCC while changed SI is delivered to UE)
Proposal: LTE Rel-10 CA relays only on dedicated signalling when (re-)configuring secondary component carrier(s) and UE is not required to read SI from the BCCH of the SCC.
4
Appendix
Table 1: Information from Rel-8/9 SI needed for SCC operation
	System information block
	1st level IE
	2nd level IE
	Comment

	MIB
	

	
	dl-Bandwidth
	
	Typically same value used. However it could in principle be differnet when cross carrier scheduling is used.

	
	phich-Config
	
	Typically same value used.

Relevant when UL CA is configured in corresponding SCC.
Not relevant if cross carrier scheduling is configured .

	SIB1
	

	
	p-Max
	
	Could be different for UE using the cell as SCC compared to UEs using the cell  as serving cell.

	
	tdd-Config
	
	Same value.  TDD only

	SIB2
	

	
	radioResourceConfigCommon
	

	
	
	pdsch-ConfigCommon
	Typically same value, especially if same number of antenna ports  are used

	
	
	pusch-ConfigCommon
	Typically same value. Relevant if UL CA is configured. Defines the PUSCH mapping to physical resources. 

	
	
	soundingRS-UL-ConfigCommon
	Typically same value used. 

	
	
	uplinkPowerControlCommon
	Could be different for UE using the cell as SCC compared to UEs using the cell  as serving cell.
Relevant in when uplink CA is configured

	
	
	ul-CyclicPrefixLength
	Same value.

	
	freqInfo
	

	
	
	ul-CarrierFreq
	Typically same value used. Relevant in when uplink CA is configured

	
	
	ul-Bandwidth
	Typically same value used. However it could in principle be differnet when cross carrier scheduling is used.
Relevant in when uplink CA is configured

	
	
	additionalSpectrumEmission
	Could be different for UE using the cell as SCC compared to UEs using the cell as serving cell.
Relevant in when uplink CA is configured

	
	mbsfn-SubframeConfigList
	
	Same value.

Only relevant if MBMS is used in cell.

	
	timeAlignmentTimerCommon
	
	Could be different for UE using the cell as SCC compared to UEs using the cell as serving cell.

Relevant in when uplink CA is configured
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