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1 Introduction
Rel-17 SRS enhancements have been finished, while there are some remaining issues. In this contribution, we provided our views on some remaining issues. 
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In RAN1#108e meeting, the maximum number of CS for RPFS was discussed, which will impact on the SRS capacity. In current spec, the maximum number of CS is determined based on value of , the reason is that in Rel-15/16 SRS framework, the number of RBs for SRS is a multiple of 4, so maximum number of CS can be represented as a function of only . But to be accurate, the final factor to determine the maximum number of CS is actually the length of SRS sequence.
Table 6.4.1.4.2-1: Maximum number of cyclic shifts  as a function of .
	
	

	2
	8

	4
	12

	8
	6


In Rel-15/16, based on number of RBs for SRS a multiple of 4, the SRS sequence length and maximum number of cyclic shift values are actually as follows:
	
	
	SRS sequence length


	2
	8
	Actually a multiple of 24

	4
	12
	Actually a multiple of 12

	8
	6
	Actually a multiple of 6


Based on the conclusion, there is no further restriction on the number of RBs () for RPFS, as long as there is no new sequence length. While this will cause some values of number of RBs for SRS, for example, when the number of RBs configured for SRS is  = 20, and if =4, then the actual number of RBs for the SRS is actually 20/4=5. If comb value  is configured to be 2, the final sequence length for SRS is , this sequence length exists in legacy TS, so this configuration satisfies requirement. While there is an issue, that is if based on current spec, the maximum number of CS for this configuration is 8 (based on the function of ), but the actually maximum number of CS for this SRS configuration can not support 8, as the length of SRS sequence is 30, only a multiple of 6. So actually, the maximum number of CS supported for this SRS configuartion is only 6, i.e.  should be 6. While based on current function, , only if the cyclic shift value  is 0 or 4, i.e. only if (same as ) and  (same as ), the SRS ports can be orthogonal. In other words, up to 2 orthogonal ports can be supported based on different CS. Even based on network configuration to guarantee the orthogonality is not a good way, as discussed in last meeting, capacity of SRS is significantly reduced and 4-port SRS can only be supported with restriction.

And the key issue exists when  (with current TS, ), while with PF configured, the sequence length is not always a multiple of 8, then only 2 orthogonal ports can be supported based on CS, which significantly reduce the usability for RPFS, and this is not a corner case, especially in case of frequency hopping, which companies think the typical use case for RPFS. As shown in Table 1, we listed the sequence length for different SRS bandwidth configuration, in case of  = 2 and =2. Based on current maximum number of CS determination scheme, , and sequences can be orthogonal if the sequence length is a multiple of 8, while we can see all yellow marked sequence length is not a multiple of 8, i.e. based on , orthogonal ports will be significantly reduced, and 4-port SRS can not be supported, especially for frequency hopping case, there are quite limited case available in last and second last column.
Table 1. SRS sequence length () in case of  = 2 and 

	

	

	

	

	


	
	
	Sequence length
	
	Sequence length
	
	Sequence length
	
	Sequence length

	0
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	1
	8/2=4
	24
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	2
	12/2=6
	36
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	3
	16/2=8
	48
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	4
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12
	4/2=2
	12

	5
	20/2=10
	60
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	6
	24/2=12
	72
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	7
	24/2=12
	72
	12/2=6
	36
	4/2=2
	12
	4/2=2
	12

	8
	28/2=14
	84
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	9
	32/2=16
	96
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12

	10
	36/2=18
	108
	12/2=6
	36
	4/2=2
	12
	4/2=2
	12

	11
	40/2=20
	120
	20/2=10
	60
	4/2=2
	12
	4/2=2
	12

	12
	48/2=24
	144
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12

	13
	48/2=24
	144
	24/2=12
	72
	12/2=6
	36
	4/2=2
	12

	14
	52/2=26
	156
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	15
	56/2=28
	168
	28/2=14
	84
	4/2=2
	12
	4/2=2
	12

	16
	60/2=30
	180
	20/2=10
	60
	4/2=2
	12
	4/2=2
	12

	17
	64/2=32
	192
	32/2=16
	96
	16/2=8
	48
	4/2=2
	12

	18
	72/2=36
	216
	24/2=12
	72
	12/2=6
	36
	4/2=2
	12

	19
	72/2=36
	216
	36/2=18
	108
	12/2=6
	36
	4/2=2
	12

	20
	76/2=38
	228
	4/2=2
	12
	4/2=2
	12
	4/2=2
	12

	21
	80/2=40
	240
	40/2=20
	120
	20/2=10
	60
	4/2=2
	12

	22
	88/2=44
	264
	44/2=22
	132
	4/2=2
	12
	4/2=2
	12

	23
	96/2=48
	288
	32/2=16
	96
	16/2=8
	48
	4/2=2
	12

	24
	96/2=48
	288
	48/2=24
	144
	24/2=12
	72
	4/2=2
	12

	25
	104/2=52
	312
	52/2=26
	156
	4/2=2
	12
	4/2=2
	12

	26
	112/2=56
	336
	56/2=28
	168
	28/2=14
	84
	4/2=2
	12

	27
	120/2=60
	360
	60/2=30
	180
	20/2=10
	60
	4/2=2
	12

	28
	120/2=60
	360
	40/2=20
	120
	8/2=4
	24
	4/2=2
	12

	29
	120/2=60
	360
	24/2=12
	72
	12/2=6
	36
	4/2=2
	12

	30
	128/2=64
	384
	64/2=32
	192
	32/2=16
	96
	4/2=2
	12

	31
	128/2=64
	384
	64/2=32
	192
	16/2=8
	48
	4/2=2
	12

	32
	128/2=64
	384
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12

	33
	132/2=66
	396
	44/2=22
	132
	4/2=2
	12
	4/2=2
	12

	34
	136/2=68
	408
	68/2=34
	204
	4/2=2
	12
	4/2=2
	12

	35
	144/2=72
	432
	72/2=36
	216
	36/2=18
	108
	4/2=2
	12

	36
	144/2=72
	432
	48/2=24
	144
	24/2=12
	72
	12/2=6
	36

	37
	144/2=72
	432
	48/2=24
	144
	16/2=8
	48
	4/2=2
	12

	38
	144/2=72
	432
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12

	39
	152/2=76
	456
	76/2=38
	228
	4/2=2
	12
	4/2=2
	12

	40
	160/2=80
	480
	80/2=40
	240
	40/2=20
	120
	4/2=2
	12

	41
	160/2=80
	480
	80/2=40
	240
	20/2=10
	60
	4/2=2
	12

	42
	160/2=80
	480
	32/2=16
	96
	16/2=8
	48
	4/2=2
	12

	43
	168/2=84
	504
	84/2=42
	252
	28/2=14
	84
	4/2=2
	12

	44
	176/2=88
	528
	88/2=44
	264
	44/2=22
	132
	4/2=2
	12

	45
	184/2=92
	552
	92/2=46
	276
	4/2=2
	12
	4/2=2
	12

	46
	192/2=96
	576
	96/2=48
	288
	48/2=24
	144
	4/2=2
	12

	47
	192/2=96
	576
	96/2=48
	288
	24/2=12
	72
	4/2=2
	12

	48
	192/2=96
	576
	64/2=32
	192
	16/2=8
	48
	4/2=2
	12

	49
	192/2=96
	576
	24/2=12
	72
	8/2=4
	24
	4/2=2
	12

	50
	208/2=104
	624
	104/2=52
	312
	52/2=26
	156
	4/2=2
	12

	51
	216/2=108
	548
	108/2=54
	324
	36/2=18
	108
	4/2=2
	12

	52
	224/2=112
	672
	112/2=56
	336
	56/2=28
	168
	4/2=2
	12

	53
	240/2=120
	720
	120/2=60
	360
	60/2=30
	180
	4/2=2
	12

	54
	240/2=120
	720
	80/2=40
	240
	20/2=10
	60
	4/2=2
	12

	55
	240/2=120
	720
	48/2=24
	144
	16/2=8
	48
	8/2=4
	24

	56
	240/2=120
	720
	24/2=12
	72
	12/2=6
	36
	4/2=2
	12

	57
	256/2=128
	768
	128/2=64
	384
	64/2=32
	192
	4/2=2
	12

	58
	256/2=128
	768
	128/2=64
	384
	32/2=16
	96
	4/2=2
	12

	59
	256/2=128
	768
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12

	60
	264/2=132
	792
	132/2=66
	396
	44/2=22
	132
	4/2=2
	12

	61
	272/2=136
	816
	136/2=68
	408
	68/2=34
	204
	4/2=2
	12

	62
	272/2=136
	816
	68/2=34
	204
	4/2=2
	12
	4/2=2
	12

	63
	272/2=136
	816
	16/2=8
	48
	8/2=4
	24
	4/2=2
	12



In case of PF is configured, the SRS sequence mapping to REs is actually changed, still taking the discussed example, ( = 20, =4,  = 2), the sequence length is 30, and the sequence is mapped to REs with comb 2, while for legacy UE, if SRS sequence length is 30, the configuration is actually  = 20, and   = 8, i.e. the 30-length sequence is mapped to REs with comb 8, which is totally different mapping structure. So we are wondering with the new SRS sequence mapping structure, why sticking to legacy  rules and reducing the usability? The highlighted configurations (sequence length not a multiple of 8) are actually with values of subband not a multiple of 4 (different from legacy), in other words, even keeping  to be 8, the RPFS UE can not be orthogonal with legacy UE based on CS, as same sequence can not be fully overlapped between RPFS UE and legacy UE, and actually the non-highlighted configurations can be achieved with legacy configuration, that’s why we have concern on the usability of RPFS. If based on implementation to use non impacted configurations (i.e. the configurations not highlighted in above table), our concern is that these can be achieved with legacy configurations already, which also leading to RPFS useless. 
The key issue exists when K_TC = 2 (i.e. , needing sequence length a multiple of 8, not like 6 is a divisor of 12), so we think the determination of  should be updated, otherwise, the SRS enhancement is meaningless.
Proposal: When P_F = 2 or 4 and K_TC = 2, if  is not an integer, , otherwise, .
3 Conclusion
In this contribution, we provided our views on SRS enhancement, and we proposed that:
Proposal: When P_F = 2 or 4 and K_TC = 2, if  is not an integer, , otherwise, . 
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