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1
Introduction
In this contribution, we discuss one issue related to UE antenna port based CRC masking under antenna switching in UL and propose the corresponding clarification.
2
Discussion
In Rel-8, the following is specified [1] (36.212, Section 5.3.3.2):
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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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. 

Further, in Section 8.7 of [2], it is specified that:

UE transmit antenna selection is configured by higher layers.

If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection in response to the most recent command received via DCI Format 0 in section 5.3.3.2 [4].

If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna to be selected by the UE is not specified.
It is clear that when closed-loop UE transmit antenna selection is configured for the UE, the antenna selection mask 
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  should be applicable. However, it is unclear whether the antenna selection mask is still applicable when the UE is configured with open-loop UE transmit antenna selection. 

In particular, when the UE is configured with open-loop UE transmit antenna selection, there are two alternative interpretations:

· Alt 1: The UE is not expected to decode DCI format 0 with UE port 1 based antenna selection mask

· Note that the above statement is from functionality perspective. It is possible that the CRC masking based on UE port 1 may correspond to a valid RNTI configured the UE (e.g., SPS C-RNTI), and if so, the UE may still effectively decode DCI format 0 with the valid RNTI which is equivalent to UE port 1 based antenna selection mask. 
· Alt 2: The UE is still expected to decode DCI format 0 with UE port 1 based antenna selection mask

· If the UE successfully decodes a DCI format 0 with UE port 1 based antenna selection mask, it treats it as a valid grant. Note that it is still up to UE implementation whether UE port 0 or UE port 1 is used for PUSCH transmission, since the UE is configured with open loop antenna switching.

It should be clarified that Alt 1 is the intended UE behavior. 
· Proposal: When the UE is configured with open-loop UE transmit antenna selection, the UE is not expected to decode DCI format 0 with UE port 1 based antenna selection mask.

In addition, given the ambiguity of the specifications, it is necessary to have some clarification, e.g., in 36.212. One possible clarification is given below:

----------------------TEXT BEGINS -----------------------------------------------------------------------------------

In the case where closed-loop 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 closed-loop 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 
[image: image16.wmf]15

,

1

,

0

,

,...,

,

rnti

rnti

rnti

x

x

x

 to form the sequence of bits
[image: image17.wmf]1

3

2

1

0

,...,

,

,

,

-

B

c

c

c

c

c

. The relation between ck and bk is:

 

[image: image18.wmf]k

k

b

c

=









for k = 0, 1, 2, …, A-1



[image: image19.wmf](

)

2

mod

,

,

A

k

AS

A

k

rnti

k

k

x

x

b

c

-

-

+

+

=


for k = A, A+1, A+2,..., A+15. 
------------------------TEXT ENDS------------------------------------------------------------------------------------
3
Conclusions 
In this document, we discussed one issue related to UE antenna port based CRC masking under antenna switching in UL and propose to clarify that:
· When the UE is configured with open-loop UE transmit antenna selection, the UE is not expected to decode DCI format 0 with UE port 1 based antenna selection mask.
Given the ambiguity of the specifications, it is necessary to have some clarification, e.g., 36.212. If agreeable, a separate CR can be drafted.
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