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1 Discussion
This contribution clarifies the uplink DMRS sequence during RACH procedure. According to email discussion in [1], TS36.211 section 5.5.2.1.1 specifies following behaviour related to orthogonal sequence (OCC) and cyclic shift for message 3 according to our understanding.
Table 1. DMRS orthogonal sequence w and CS assignment
	Case
	Explanation of cases
	w
	CS

	1
	PUSCH scheduled by random access response grant (initial transmission) 
	[1 1]
	0

	2
	PUSCH scheduled by DCI format 0 with TC-RNTI (retransmission)
	[1 1]
	indicated by DCI 

	3
	PUSCH triggered by PHICH and most recent uplink grant is DCI format 0 with TC-RNTI 
	[1 1]
	indicated by the most recent DCI

	4
	PUSCH triggered by PHICH and most recent uplink grant  is random access response grant
	[1 1]
	0


We think current specification is not sufficiently clear on the above behaviour. Therefore, we propose to modify section 5.2.2.1.1 of TS36.211 as described in Annex. The reason of uncertainty is as follows. 
The sentence “The orthogonal sequence 
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 for DCI format 0 if the higher-layer parameter Activate-DMRS-with OCC is not set or if the temporary C-RNTI was used to transmit the most recent uplink-related DCI” intends to cover the behaviour for case 2 and 3. However, it is not clear whether “the most recent uplink-related DCI” means the DCI which was used to schedule the message 3. Therefore, we propose to add “for the transport block associated with the corresponding PUSCH transmission”. 

The sentence “The first row of Table 5.5.2.1.1-1 shall be used to obtain 
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 if there is no uplink-related DCI for the same transport block, …” covers case 1 and 4. To be clearer, “associated with the corresponding PUSCH transmission” is needed also here. 
Note that in Table 1, the CS behaviour is different depending on the past transmission of DCI format 0 with TC-RNTI but it is coming from Release 8 behaviour. We assume eNB could use cs=0 in UL grant with TC-RNTI for a robust operation.
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1.1.1.1.1 5.5.2.1.1
Reference signal sequence
The PUSCH demodulation reference signal sequence 
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Section 5.5.1 defines the sequence 
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. The orthogonal sequence 
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 for DCI format 0 if the higher-layer parameter Activate-DMRS-with OCC is not set or if the temporary C-RNTI was used to transmit the most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission, otherwise it is given by Table 5.5.2.1.1-1 using the cyclic shift field in most recent uplink-related DCI [3] for the transport block associated with the corresponding PUSCH transmission. 

The cyclic shift 
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where the values of 
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 is given by Table 5.5.2.1.1-2 according to the parameter cyclicShift provided by higher layers, 
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 is given by the cyclic shift for DMRS field in most recent uplink-related DCI [3] for the transport block associated with the corresponding PUSCH transmission where the value of  
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 is given in Table 5.5.2.1.1-1. 
The first row of Table 5.5.2.1.1-1 shall be used to obtain 
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 if there is no uplink-related DCI for the same transport block associated with the corresponding PUSCH transmission, and 
-
if the initial PUSCH for the same transport block is semi-persistently scheduled, or

-
if the initial PUSCH for the same transport block is scheduled by the random access response grant.

The quantity 
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where the pseudo-random sequence 
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 is cell-specific. The pseudo-random sequence generator shall be initialized with 
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 at the beginning of each radio frame. 
The vector of reference signals shall be precoded according to
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where 
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 is the number of antenna ports used for PUSCH transmission.

For PUSCH transmission using a single antenna port, 
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For spatial multiplexing, 
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 shall be identical to the precoding matrix used in Section 5.3.3A.2 for precoding of the PUSCH in the same subframe.

Table 5.5.2.1.1-1: Mapping of Cyclic Shift Field in uplink-related DCI format to 
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uplink-related DCI format [3]
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Table 5.5.2.1.1-2: Mapping of cyclicShift to 
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