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1 Introduction
The maximum UE data rates have increased significantly in recent releases, e.g. in Release 9 with the introduction of the feature Dual Carrier MIMO and in Release 10 with the introduction of the multi-cell operation on three cells and/or four cells. 

In particular four new UE categories have been introduced in Release 10, as summarized in the table below:

	Category
	DL Carriers
	DL carriers with MIMO
	Code rate
	Modulations with MIMO operation
	Modulations without MIMO operation

	29
	3
	0
	1
	NA
	QPSK, 16QAM, 64QAM

	30
	3
	3
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	31
	4
	0
	1
	NA
	QPSK, 16QAM, 64QAM

	32
	4
	4
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


In this contribution we discuss the implications of the introduction of these new UE categories for the network, and highlight the importance of an early indication to the network of the peak data rate UE that these UE can achieve.
2 Discussion
The maximum supported data rates for a Release 9 UE is achieved by UEs supporting the feature Dual Carrier MIMO. In Release 9, an early indication of the Dual Cell MIMO feature support was introduced by RAN2 [1]. 

In Release 10, with the introduction of the multi-cell operation on three cells and/or four cells, a UE can achieve up to 168.8 Mbps, therefore doubling the maximum data rate that was possible in Release 9.
Similarly to what happened for Release 9, the new high data rates introduced in Release 10 require significant processing power, both in the UEs and in the network nodes. The network nodes need to address the distribution of the very high data rate UEs to different processing elements. The initial allocation might need to be decided based on information contained in RRC Connection Request, rather than at a later phase of the connection setup.
Already some paper addressing this problem and asking for a solution has been presented in RAN2 [2], but the discussion was at that time postponed in order to conclude the work on the UE categories first.

Based on the reasoning above, we think it is important to provide to the network at least a rough indication of the maximum supported data rate of the UE as early as possible, and propose:
Proposal 1: An indication of the maximum data rate supported by the UE is included in the RRC Connection Request

Despite several alternative mechanisms can be envisioned, we would prefer to keep some consistency with what has been done in previous releases, therefore we think that a good solution would be to provide an indication of the multi-cell operation on three cells and/or four cells supported by the UE.
Nevertheless, we noticed that the maximum data rate achieved by a UE supporting multi-cell operation on three cells and/or four cells can be quite different, depending on the actual UE categories signalled by the UE, as summarized below:

· Category 29, i.e. 3 Carriers without MIMO: 63.3 Mbps
· Category 31, i.e. 4 Carriers without MIMO: 84.4 Mbps
· Category 30, i.e. 3 Carriers with MIMO: 
126.6 Mbps
· Category 32, i.e. 4 Carriers with MIMO: 
168.8 Mbps
In order to give the network a useful indication, we propose to distinguish the first two cases (lower rate) from the second two cases (higher rate), so we can have an indication from the UE in the RRC Connection Request message by using an optional bit that can be either:

set to “0” to indicate that the maximum data rate that the UE supports is either 126.6 Mbps or 168.8 Mbps 
or

set to “1” to indicate that the maximum data rate that the UE supports is either 63.3 Mbps or 84.4 Mbps
We believe that this solution provides a sufficient indication for the network and at the same time consumes the minimum reasonable number of bits in the RRC Connection Request message.

In ASN.1, this can be implemented for example using the following variable/type:  

supportOfMoreThanTwoCells


ENUMERATED { higher rate, lower rate }

A draft CR containing this solution is available in [3] and presented for approval. Therefore we propose:
Proposal 2: The indication of the maximum data rate supported by the UE in the RRC Connection Request is as specified in [3]
3 Conclusion
In this contribution we have highlighted the need for an early indication of the maximum data rate supported by the UE, and propose:
Proposal 1: An indication of the maximum data rate supported by the UE is included in the RRC Connection Request
Proposal 2: The indication of the maximum data rate supported by the UE in the RRC Connection Request is as specified in [3]
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