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Introduction
In the RAN1#91 meeting, the following agreements on NR PUCCH were reached [1]. 
	Agreements:
· Value range of starting symbol in a slot is 0 -13 for PUCCH Format 0 and 2.
· FFS: Not all values can be configured for a UE.
· The index of initial cyclic shift for DMRS for PUCCH format 3 is 0.
· The index of initial cyclic shift for DMRS for PUCCH format 4 can be 0, 3, 6, 9 which is determined by index of pre-DFT OCC.
· FFS: the cyclic shift hopping (no RRC impact)
· For 1-PRB, the same set of length-of-12 sequences as in Format 0 are used for DMRS in Format 3 and 4.


In this contribution, we present several change requests related to PUCCH for 3GPP TS 38.211, based on the latest specification [2]. 
CR related to sequence and cyclic shift hopping

[bookmark: _Toc500952660]In Section 6.3.2.2.2 of TS 38.211, the cyclic shift hopping is given for PUCCH format 0,1,3,4, where the description of is unclear, and it seems the notation is in conflict with that in 3GPP TS 38.213 [3] copied as follows. 





[ If a UE transmits HARQ-ACK using PUCCH format 0, the UE determines a value  for computing a value of cyclic shift  [4, TS 38.211] as  where is provided by higher layer parameter PUCCH-F0-F1-initial-cyclic-shift of PUCCH-F0-resource-config, and  is determined from the value of one HARQ-ACK bit or from the values of two HARQ-ACK bits as in Table 9.2.1-3 and Table 9.2.1-4, respectively, where a NACK value is mapped to '0' and an ACK value is mapped to '1'. ]

[bookmark: _GoBack]It was agreed that the index of initial cyclic shift for DMRS for PUCCH format 4 can be 0, 3, 6, 9 which is determined by index of pre-DFT OCC. However, this is missed in the definition of. 



In addition, the meaning of  in two formulas  and  should be different. To make it clear, we propose to use different parameters for the two formulas.
Based on the above analysis, we propose the following changes. 
----------------------------Text Proposal for Section 6.3.2.2.2 in TS 38.211---------------------------
	
The cyclic shift  varies as a function of the symbol and slot number according to
  
where

-	is the slot number in the radio frame


-	 is the OFDM symbol number in the PUCCH transmission where  corresponds to the first OFDM symbol of the PUCCH transmission,

-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PUCCH transmission in the slot given by [5, TS 38.213]

-	 is given by [5, TS 38.213] for PUCCH format 0 and 1; for PUCCH format 3; 
 for PUCCH format 4, where  is PUCCH-F4-preDFT-OCC-index,
-  except for PUCCH format 0 when it depends on the information to be transmitted according to [clause 9.2 of 5, TS 38.213].
The function  is given by





where the pseudo-random sequence  is defined by clause 5.21,  is the OFDM symbol number within a slot. The pseudo-random sequence generator shall be initialized with , where  is given by [5, TS 38.213], at the beginning of each radio frame.


----------------------------Text Proposal for Section 6.4.1.3.3.1 in TS 38.211--------------------------
	
[bookmark: OLE_LINK26][bookmark: OLE_LINK13]The reference-signal sequence  shall be generated according to



[bookmark: OLE_LINK2]where  is given by clause 6.3.2.2. 
The cyclic shift  is given by clause 6.3.2.2.2. varies with the symbol number and slot number according to



CR related to scrambling for UL control


[bookmark: _Toc500952672]In TS 38.211, the block of bits for both PUCCH and PUSCH are scrambled by the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator is initialized by, 







We can note that  is slot  and code-word  independent, i.e.,  is a constant under the condition of  for a specific UE. 
In order to achieve interference randomization, we propose to use a similar scrambling sequence initialization as LTE.
Taking section 6.3.2.6.1 as an example, we propose to change as following.  
----------------------------Text Proposal for Section 6.3.2.6.1 in TS 38.211--------------------------
	


The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to



where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

  
where

-	 equals the higher-layer parameter Data-scrambling-Identity if configured,

-	 otherwise


Conclusion
In this contribution, we provide some text proposals for cyclic shift hopping and scrambling in TS 38.211. The detailed text proposals are presented inline of each section. 
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