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1
Introduction
In this document, we suggest supporting configurable DM-RS for 1ms TTI UL SPS, to put the 1ms TTI SPS operation on par in terms of flexibility with the sTTI UL SPS operation
2
Background
The UL SPS discussions for LR&SPT had been mainly focusing on the sTTI UL SPS operation and the related decisions had been somehow done last minute in the WI phase. 

The following agreement has been done to enable configurable UL DM-RS operation for UL SPS in order to enable overbooking of UL SPS resources: 

Agreement: 
For UL sTTI SPS operation, different DMRS and/or RPF can be configured by RRC (3-bit CS and 1-bit RPF). The CS and RPF fields in the sDCI are set to zero. 
We think, that the same flexibility should be also enabled for 1ms TTI, as not all the UEs in the field may support sTTI operation. We think that this simple enhancement (by bringing the 1ms TTI and sTTI on par) will help the operation of the Rel-14 UL skipping for 1ms TTI. 

The feature should be supported by having a separate UE capability, which is independent of the UE’s capability to support shortened processing time and/or shortened TTI. The configurable CS for SPS should also be independently configurable, i.e. not linked to the configuration of shortProcessingTime or shortTTI. 
We therefore suggest taking the following decision: 

Proposed agreement: 
For 1ms TTI UL SPS operation, different Cyclic shift for DM RS can be configured by RRC (3-bit CS). 
· No changes to the SPS activation / release DCI (i.e. DM-RS CS field set to ‘000’).
· Independent UE capability signaling (36.331 impact)

· Independent RRC configuration (i.e. independent from shortProcessingTime or shortTTI configuration, 36.331 impact)
The related envisioned needed changes can be summarized as follows: 

	
	

	Reason for change:
	Support RRC configurable DM-RS CS for SPS (1ms) PUSCH  

	
	

	Summary of change:
	Introduce the RRC configurable DM-RS CS for 1ms TTI SPS PUSCH to 36.211 

	
	

	Consequences if not approved:
	RRC configurable DM-RS CS for (1ms) PUSCH not supported

	
	

	
	

	Clauses affected:
	36.211 Sections 5.2.2.1.1


3
TP / Pseudo draft CR to 36.211
5.5.2.1.1
Reference signal sequence
< Unchanged parts are omitted >
The cyclic shift 
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if the ul-V-SPS-RNTI-r14 was used to transmit the most recent uplink-related DCI for the transport block associated with the corresponding PUSCH transmission. 

Otherwise, the cyclic shift 
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where the value of 
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 is given by Table 5.5.2.1.1-2 according to the parameter cyclicShift provided by higher layers. For non-BL/CE UEs 
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 is given using the most recent uplink-related DCI 3GPP TS 36.212 [3] for the transport block associated with the corresponding PUSCH transmission, except for subslot-PUSCH/slot-PUSCH, as follows:

-
if the higher-layer parameter ul-DMRS-IFDMA is not set, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI, 

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is not present in the most recent uplink-related DCI, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI,

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI, 
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 is given by Table 5.5.2.1.1-1 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-1, and

-
if higher-layer parameter ul-DMRS-IFDMA is set and the Cyclic Shift Field mapping table for DMRS bit field is present in the most recent uplink-related DCI, 
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 is given by Table 5.5.2.1.1-3 using the cyclic shift field in the most recent uplink-related DCI when the Cyclic Shift Field mapping table for DMRS bit field indicates the use of Table 5.5.2.1.1-3. 
For subslot-PUSCH/slot-PUSCH for non-BL/CE UEs, 
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is given by Table 5.5.2.1.1-4, using the cyclic shift field in the most recent uplink-related DCI. If the Cyclic Shift Field mapping table for DMRS bit field is not set, 
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in Table 5.5.2.1.1-4 is ignored. If the Cyclic Shift Field mapping table for DMRS bit field is set, both 
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are given by Table 5.5.2.1.1-4.
For BL/CE UEs, a cyclic shift field of '000' shall be assumed when determining 
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 from Table 5.5.2.1.1-1.
The first row of Table 5.5.2.1.1-1 or the first row of Table 5.5.2.1.1-4 (for subslot-PUSCH/slot-PUSCH) 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 and cyclicShiftSPS is not configured, or

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

An exception applies if PUSCH for the transport block is semi-persistently scheduled and cyclicShiftSPS is configured (see 3GPP TS 36.331, sps-ConfigUL-r15). In this case, the value of 
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 is given by Table 5.5.2.1.1-2 according to the parameter cyclicShiftSPS provided by higher layers.
An exception applies if subslot-PUSCH/slot-PUSCH for the transport block is semi-persistently scheduled (see 3GPP TS 36.331, sps-ConfigUL-sTTI-r15). In this case: 

-
the value of 
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 is given by Table 5.5.2.1.1-2 according to the parameter cyclicShiftSPS provided by higher layers 

-
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 is given by Table 5.5.2.1.1-1, if the higher layer parameter ifdma-Config-SPS is not set, and,

-
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is given by Table 5.5.2.1.1-3, if the higher layer parameter ifdma-Config-SPS is set.
< Unchanged parts are omitted >
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