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Introduction
In this contribution, we share some miscellaneous on TS 38.331 for MIMO-evo.

[bookmark: _Toc156129771]Discussion 
UL 8TX
Reason for change：. 
According to 38.331 i00 , the field description of codebookTypeUL-r18 is not implemented perfectly, please see below
	[bookmark: _Hlk142050961]CodebookTypeUL-r18 ::=  CHOICE  {
   codebook1-r18                      ENUMERATED {ng1n4n1, ng1n2n2}
   codebook2-r18                      ENUMERATED {ng2}
   codebook3-r18                      ENUMERATED {ng4}
   codebook4-r18                      ENUMERATED {ng8}
}

	PUSCH-Config field descriptions

	codebookTypeUL
Configures codebooktype for PUSCH, see Reference XXX.



First of all, the codebookTypeUL-r18 is configured for PUSCH transmission with 8 antenna ports, see below quote, secondly, in the field description, it is also lack of explain regarding the value ‘ng1n4n1, ng1n2n2, ng2, ng4, ng8’.
-----------------------------------------  TS 38.214 i10 -------------------------------------------------------------------------------------------------------------------------------------
For codebook based transmission with eight antenna ports, the UE determines its codebook based upon the reception of higher layer parameter[s] CodebookType and ULcodebookFC-N1N2 if CodebookType is configured with Ng=1 in pusch-Config for PUSCH associated with DCI format 0_1 and 0_2, depending on the UE capability. According to the configured CodebookType, coherent UL MIMO operation applies within antenna port groups as defined in Table 6.3.1.5-8 of [4, TS 38.211].
-----------------------------------------  TS 38.214 i10 -------------------------------------------------------------------------------------------------------------------------------------


1. [bookmark: _Toc159175259]Adopt the following field description regarding the codebookTypeUL to TS 38.331.
	PUSCH-Config field descriptions

	codebookTypeUL
Configures codebooktype for PUSCH transmission with 8 antenna ports, see Reference XXX subclause 6.1.1.1 in TS 38.214 [19]
codebook1-r18, codebook2-r18, codebook3-r18 and codebook4-r18 are codebook types for PUSCH transmission with 8 antenna ports corresponding to 1 port group, 2 port groups, 4 port groups and 8 port groups, respectively. 
“ng1n4n1” denotes 1 port group with number of antenna ports in first (n1=4) and second (n2=1) dimension 
“ng1n2n2” denotes 1 port group with number of antenna ports in first (n1=2) and second (n2=2) dimension 
“ng2”, “ng4”, and “ng8” denote 2, 4 and 8 port groups respectively. 




SRShoppingSubset
Reason for change：
For SRS transmission, the subset of comb offsets for comb offset hopping or the subset of cyclic shifts for cyclic shift hopping is configured as TS 38.331 as below: 
combOffsetHopping-r18                   SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023)                                          OPTIONAL,   -- Need R
        hoppingSubset-r18                       CHOICE {
          transmissionComb-n4                       BIT STRING (SIZE (4)),
          transmissionComb-n8                       BIT STRING (SIZE (8))
        }                                                                                                  OPTIONAL,   -- Need R
        hoppingWithRepetition-r18               ENUMERATED {symbol, repetition}                            OPTIONAL    -- Need R
    }                                                                                                      OPTIONAL,   -- Need R
    cyclicShiftHopping-r18                  SEQUENCE {
        hoppingId-r18                           INTEGER (0..1023)                                          OPTIONAL,   -- Need R
        hoppingSubset-r18                       CHOICE {
          transmissionComb-n2                       BIT STRING (SIZE (8)),
          transmissionComb-n4                       BIT STRING (SIZE (12)),
          transmissionComb-n8                       BIT STRING (SIZE (6))
        }                                                                                                  OPTIONAL,   -- Need R
 
	combOffsetHopping
Configures UE with comb offset hopping. The hoppingId is used to initialize pseudo random comb offset hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingWithRepetition configures time-domain hopping behavior for repetition factor R>1. 

	cyclicShiftHopping
Configures UE with cyclic shift hopping. The hoppingId is used to initialize pseudo random cyclic shift hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingFinerGranularity enables finer granular hopping, see TSxxxxx. If hoppingSubset is configured, hoppingFinerGranularity is not configured.


How to set the value of each bit for the bit string regarding the transmissionComb-n2, transmissionComb-n4, transmissionComb-n8 is not indicated in the field description.
The RAN 1 agreements regarding the bit string is shown as below:
Agreement
When a subset of comb offsets for comb offset hopping is configured, and when a subset of cyclic shifts for cyclic shift hopping is configured, support the following option for configuring the subset S={S(0), S(1), …, S(z-1)} with [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps2.png][image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps3.jpg], where [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps4.png][image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps5.jpg] for comb offset hopping and [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps6.png][image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps7.jpg] for cyclic shift hopping, and:
· Option 1b: S(0), S(1), …, S(z-1) are configured via a Z-length bitmap with S(i-1) being the i-th bit set as 1.

In this sense, we propose:

1. [bookmark: _Toc159175260]Adopt the following field description regarding the combOffsetHopping and cyclicShiftHopping to TS 38.331.
	combOffsetHopping
Configures UE with comb offset hopping. The hoppingId is used to initialize pseudo random comb offset hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingWithRepetition configures time-domain hopping behavior for repetition factor R>1. The hoppingSubset indicates a set [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps8.jpg] by a bit string, see clause 6.4.1.4.3 of TS 38.211. The i-th bit in the bit string is set to 1 to indicate the [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps9.jpg], where t is determined by its ordinal position among the positive bits in bit string, i.e., if the i-th bit is a first positive bit, t=0; if the i-th bit is a second positive bit, t=1, and so on.

	cyclicShiftHopping
Configures UE with cyclic shift hopping. The hoppingId is used to initialize pseudo random cyclic shift hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingFinerGranularity enables finer granular hopping, see TSxxxxx. If hoppingSubset is configured, hoppingFinerGranularity is not configured. The hoppingSubset indicates a set [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps10.jpg] by a bit string, see clause 6.4.1.4.2 of TS 38.211. The i-th bit in the bit string is set to 1 to indicate the [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps11.jpg], where t is determined by its ordinal position among the positive bits in bit string, i.e., if the i-th bit is a first positive bit, t=0; if the i-th bit is a second positive bit, t=1, and so on.





Conclusion
In this contribution, we provide our views on miscellaneous of RRC specification for MIMO evo. We have the following observations and proposals:
Proposal 1:	Adopt the following field description regarding the codebookTypeUL to TS 38.331.
	PUSCH-Config field descriptions

	codebookTypeUL
Configures codebooktype for PUSCH transmission with 8 antenna ports, see Reference XXX subclause 6.1.1.1 in TS 38.214 [19]
codebook1-r18, codebook2-r18, codebook3-r18 and codebook4-r18 are codebook types for PUSCH transmission with 8 antenna ports corresponding to 1 port group, 2 port groups, 4 port groups and 8 port groups, respectively. 
“ng1n4n1” denotes 1 port group with number of antenna ports in first (n1=4) and second (n2=1) dimension 
“ng1n2n2” denotes 1 port group with number of antenna ports in first (n1=2) and second (n2=2) dimension 
“ng2”, “ng4”, and “ng8” denote 2, 4 and 8 port groups respectively. 



Proposal 2:	Adopt the following field description regarding the combOffsetHopping and cyclicShiftHopping to TS 38.331.
	combOffsetHopping
Configures UE with comb offset hopping. The hoppingId is used to initialize pseudo random comb offset hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingWithRepetition configures time-domain hopping behavior for repetition factor R>1. The hoppingSubset indicates a set [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps8.jpg] by a bit string, see clause 6.4.1.4.3 of TS 38.211. The i-th bit in the bit string is set to 1 to indicate the [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps9.jpg], where t is determined by its ordinal position among the positive bits in bit string, i.e., if the i-th bit is a first positive bit, t=0; if the i-th bit is a second positive bit, t=1, and so on.

	cyclicShiftHopping
Configures UE with cyclic shift hopping. The hoppingId is used to initialize pseudo random cyclic shift hopping. If UE is configured with both comb offset and cyclic shift hopping, only one hoppingId is configured. The hoppingFinerGranularity enables finer granular hopping, see TSxxxxx. If hoppingSubset is configured, hoppingFinerGranularity is not configured. The hoppingSubset indicates a set [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps10.jpg] by a bit string, see clause 6.4.1.4.2 of TS 38.211. The i-th bit in the bit string is set to 1 to indicate the [image: C:\Users\10217691\AppData\Local\Temp\ksohtml14824\wps11.jpg], where t is determined by its ordinal position among the positive bits in bit string, i.e., if the i-th bit is a first positive bit, t=0; if the i-th bit is a second positive bit, t=1, and so on.
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