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1.  Introduction
The “UE Transmit Antenna Selection” procedure is specified in section 8.7 of TS 36.213 [1] and section 5.3.3.2 of TS 36.212 [2]. UE Transmit Antenna Selection is controlled by the network. The selected antenna port for the UL transmission is signalled to the UE together with the UL grant on PDCCH (DCI Format 0). If UE transmit antenna selection is configured, the CRC parity bits of PDCCH are scrambled with the antenna selection mask (specified in [2]) and the UE C-RNTI. The antenna selection mask toggles the LSB to indicate the required transmit antenna port for the UE to use. This procedure effectively reserves a pair of C-RNTIs for a connection. Only one C-RNTI is signalled to the UE while the other is implicit to the allocated C-RNTI. However, the pair of C-RNTIs should be reserved for the UE at the eNodeB. Hence the UE transmit antenna selection capability should be taken in to account in allocation of T-CRNTI/C-RNTI. This document discusses the UE transmit antenna selection and its impacts on T-CRNTI/C-RNTI allocation.
2. Discussion 
Section 5.3.3.2 of TS36.212 [2] describes the antenna selection masking used in the UE transmit antenna selection. The relevant section from section 5.3.3.2 of TS 36.212 [2],
5.3.3.2
CRC attachment
……………..

In the case where UE transmit antenna selection is not configured or applicable, after attachment, the CRC parity bits are scrambled with the corresponding RNTI 
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for k = A, A+1, A+2,..., A+15. 

In the case where UE transmit antenna selection is configured and applicable, after attachment, the CRC parity bits of PDCCH with DCI format 0 are scrambled with the antenna selection mask 
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 as indicated in Table 5.3.3.2-1 and the corresponding RNTI 
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for k = A, A+1, A+2,..., A+15. 

Table 5.3.3.2-1: UE transmit antenna selection mask

	UE transmit antenna selection 
	Antenna selection mask
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	UE port 0
	<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0>

	UE port 1
	<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1>


According to the description in section 5.3.3.2, it is required to reserve a pair of C-RNTIs in order to support network controlled UE transmit antenna selection. Only one C-RNTI is signalled to the UE while the other is implicit to the allocated C-RNTI. Within the context of this document these C-RNTIs are termed Primary and Secondary C-RNTIs respectively.
UE transmit antenna selection is an optional UE feature where the UE signals its capability to the network via the UE capability transfer procedure (UE-EUTRA-Capability). Accordingly, the network may configure UE transmit antenna selection via the RRCConnectionReconfiguration procedure as proposed in [3]. Note that both the UE capability procedure and RRCConnectionReconfiguartion procedure are initiated once the UE is in RRC_CONNECTED state. However, the C-RNTI is allocated to the UE prior to the UE capability procedure, hence the capability of UL transmit diversity is not known at the time of C-RNTI allocation. In case, UE transmit antenna selection is configured and the corresponding secondary C-RNTI is not available to be used for this UE, it is required to reassign a C-RNTI in order to support UE transmit antenna selection as specified in [2].   

It is agreed in RAN2#63bis the C-RNTI shall only be reallocated when performing handover [4]. Unless the agreement made in the last meeting is reversed, initial C-RNTI allocation should guarantee the possibility of UE transmit antenna selection which may be configured later. In other words, only C-RNTIs which have the corresponding secondary C-RNTIs available for allocation shall be considered for the initial C-RNTI allocation.

Note that, a temporary C-RNTI is allocated to the UE in Message2 of the random access procedure. The allocated Temporary C-RNTI becomes the permanent C-RNTI after contention resolution. Hence the Temporary C-RNTI space shall only contain C-RNTIs with the corresponding secondary C-RNTIs available for allocation.
Proposal 1: Include a note in section 7.1 of TS 36.321 [5] such that temporary C-RNTI space shall only contain C-RNTI pairs where both C-RNTIs of the pair are available for allocation. 
3.
Conclusion 

In this contribution, the UE transmit antenna selection procedure and its impact on Temporary C-RNTI allocation is discussed. It is proposed to include a note in section 7.1 of the MAC specification [5] to indicate that temporary C-RNTI space shall only contain C-RNTI pairs where both C-RNTIs of the pair are available for allocation. This guarantees that the network controlled UE transmit antenna selection procedure, specified in [1,2], may be employed  without the need for reallocation of the C-RNTI, in case UE transmit antenna selection is subsequently configured. 
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