3GPP TSG RAN WG2 Meeting #90
R2-152157
Fukuoka, Japan, 25th –29th May, 2015
Agenda Item:
  7.2.2.1
Souce:
  Intel Corporation
Title:
Control plane aspects of CA with up to 32 CCs
Document for:  Discussion and decision

1. Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” is being specified to support CA with up to 32 CCs. In this contribution, we discuss some potential impacts on control plane to achieve this design target. 
2. Discussion
2.1 RRM measurement
One parameter related to RRM measurement in CA is the maximum number of measurement object IDs maxObjectId, which is defined as 32 ([1], section 6.4). 
In principle, a single measurement object is configured per frequency carrier. Considering up to 32 CCs in Rel-13 CA, theoretically the number of measurement object IDs may need to be increased to a larger value (e.g. 64) if we consider to support measurement in non-serving frequencies. On the other hand, the existing maximum value maybe still sufficient if we consider some optimization in RRM measurement for up to 32 CCs. For example, when multiple CCs are located in the same band, eNB can derive the channel quality of one CC from a measurement report on another CC in the same frequency band because the propagation loss is likely similar. It enables the eNB to add SCell without receiving measurement reporting on the corresponding CC. From our perspective, although up to 32 CCs are supported, it is not a practical scenario that 32 CCs are located in different bands. In this case, all 32 CCs may not need to be configured as measurement object and thus the required measurement object IDs can be reduced and current value is enough.
We can leave it to eNB implementation whether the UE needs to measure a certain CC to be added as a serving cell. However, current specification mandates the eNB to configure a measObject for each serving frequency. Therefore, if we keep this eNB requirement for up to 32 CCs, it is inevitable to configure 32 measurement objects for 32 serving frequencies. And consequently, RAN2 may need to increase the number of measurement objects more than 32. 

	5.5.2.1
General

E-UTRAN applies the procedure as follows:

-
to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency; 


Proposal 1: RAN2 to discuss whether it is possible not to configure a serving frequency for measurement.
Proposal 2: If all serving frequencies should be configured for measurement, RAN2 to discuss whether the maximum number of measurement objects needs to be increased to accommodate more number of frequency carriers.  

Additional aspect to be discussed is whether some enhancements need to be considered for measurement gap for CA up to 32 CCs. 
In current LTE, a single measurement gap pattern with a constant gap duration (i.e. 6ms) is configured by eNB and applied to all serving cells for simplicity, although a single RF chain is required to measure a certain frequency carrier. RRM measurement without gap can bring up to 15% throughput gain (assuming 40ms MGRP) so that it is an attractive feature to enhance measurement gap especially in case of CA with a large number of CCs. One potential solution would be that measurement gap is applied to only relevant serving cells (i.e. to the serving cells operating on the RF chain measuring the concerned frequency). However, it is assumed that RF architecture is UE implementation and not visible to eNB. Some enhancements can be considered to address the challenges of existing measurement gap mechanism.

Proposal 3: RAN2 to discuss on the feasibility of enhancing measurement gap framework for supporting CA up to 32 CCs.  
2.2 Serving cells Indexing 
Currently, the IE SCellIndex and ServCellIndex is used to identify a SCell and a serving cell (i.e. the PCell or a SCell). These IEs can indicate up to 7 SCells and up to 8 serving cells without extension [1]. 
	SCellIndex-r10 ::=





INTEGER (1..7)
ServCellIndex-r10 ::=




INTEGER (0..7)


For CA up to 32 CCs, the serving cell indexing value become insufficient. One way to address this issue is to simply extend the range of ServCellIndex in accordance with the increased CC numbers (i.e. 32). 
Currently, ServCellIndex value of the scheduled cell is also used in DCI format as carrier indicator field (CIF) in case of cross-carrier scheduling. Since RAN1 has made decision to keep the Rel.10 CIF size of 3 bits for CA up to 32 CCs in the RAN1 #80bis meeting, one needs to further consider how to map of ServCellIndex to CIF if it was extended to up to 32 CCs. This issue can be simply addressed by configuring a CIF value by RRC for each scheduled cell. Then, CIF value configured by RRC can be used in DCI format to perform cross-carrier scheduling. Consequently, the same CIF value can be assigned for multiple scheduled cells that are associated with different scheduling cells for cross-carrier scheduling operation. 
Proposal 4: SCellIndex and ServCellIndex values is extended to 32 for up to 32 CCs.
Proposal 5: A CIF value for each scheduled cell is signalled by RRC.
3. Conclusion
In this contribution, we have discussed some possible impacts on higher layer to enable the LTE CA of up to 32 CCs and made the following observation and proposals: 

Observation 1: The currently available number of TAGs seems to be sufficient. 
Proposal 1: RAN2 to discuss whether it is possible not to configure a serving frequency for measurement.
Proposal 2: If all serving frequencies should be configured for measurement, RAN2 to discuss whether the maximum number of measurement objects needs to be increased to accommodate more number of frequency carriers.  

Proposal 3: RAN2 to discuss on the feasibility of enhancing measurement gap framework for supporting CA up to 32 CCs 
Proposal 4: SCellIndex and ServCellIndex values is extended to 32 for up to 32 CCs.
Proposal 5: A CIF value for each scheduled cell is signalled by RRC to support up to 32 serving cells.
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