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Per Chairman’s guidance, the following email discussion is allocated to discuss LTE Rel-14 CR R1-2104575. This summary is generated to collect companies’ views.
 [105-e-LTE-6.1CRs-01] Email discussion/approval on R1-2104575 by May 24 - Xingguang (ZTE)

Discussion
SCS = 15 KHz
In LTE spec, for the SCS=15 KHz, the following equations are applied.
	

where






The can be derived by  


, where  represents the number of sub-carriers per RB for SCS=15 KHz. The “2” in  is derived by k=2m or k=2m+1 as shown above.

SCS = 1.25 KHz
The existing spec is as below.
	

where 





While for the SCS = 1.25 KHz case, the can be derived by



, where  represents the number of sub-carriers per RB for SCS=1.25 KHz. The “6” in  is derived by k=6m or k=6m+3 as shown above.



Thus, our CR tries to correct the equation for  for SCS= 1.25 KHz case. In summary we change  to  for SCS=1.25 KHz case.

The updated spec in R1-2104575 is as below.
	6.10.2.2.2	Mapping to resource elements for 1.25 kHz




The reference-signal sequence  in OFDM symbol  shall be mapped to complex-valued modulation symbols  with  according to 


where 







Question#1
Question#1: Do you think the CR in R1-2104575 is needed or not? Any views on how to correct the equation for  for SCS = 1.25 KHz case?
	Company
	View

	Qualcomm
	Although we agree the number (following the same approach as legacy) should be 12 and not 3, we think the current equation works and prefer to not correct the spec.
Note that what the equation does is it creates a 110RB long sequence, and then (for legacy) it picks the center N_RB for the sequence. The equation as it is today would just introduce an offset on how this sequence is picked, but the spec still works.

	ZTE
	Thanks Qualcomm for the comments. 
For all the SCS=15KHz, 7.5KHz, 2.5KHz and 0.37KHz, the same approach is used for reference-signal sequence mapping, i.e., picking the center N_RB. However, per the existing spec, it defines a different way to pick the N_RB for reference-signal sequence mapping only for SCS=1.25KHz. Based on our understanding, the previous intention is to pick the center N_RB. However, it somehow ends up with copy-paste mistake here. 
Besides, if we apply the existing equation in the spec, it requires different “offset” for different bandwidths, which unnecessary complicates the network and UE implementation/computations.
Furthermore, if we apply the existing equation in the spec, it picks different ranges of sequences for different bandwidths. However, with our CR, the sequence picked for smaller bandwidth (e.g., 1.4M) is a subset of the sequence picked for larger bandwidth (e.g., 5M), which may potential reduce the memory for UE and network.
Overall, although we understand Qualcomm’s comments that the spec still works, we believe it is worth it to correct this unintentional mistake in the spec to align reference-signal sequence mapping for SCS=1.25KHz with all other SCSs with potential gain of reducing the UE and network implementation complicity and reducing memory. It is better to correct this equation as early as possible to avoid potential NBC issue.

	Qualcomm
	Hi Xingguang,
 
Thanks for the reply. Let me quickly respond here.
 This is a Rel-14 correction which is NBC, so it should be avoided unless strictly necessary. Although we agree that it would have been better to follow the previous approach, the current spec works (and I don’t think there is any performance impact). We do not think there is a complication in generating the sequence in the UE and eNB, it is just reading from the buffer at a different position.
 We would welcome comments from others.
 
Alberto

	Huawei
	Dear Xingguang, Alberto, and all,
 
Thanks for the CR and the discussion.
We noted that the CR changing the number is theoretically correct but also worry it perhaps cause the NBC issue, so we tend to agree with Alberto that it is better not to change it and without the CR the current spec still works.
Thanks.
 
Regards,
Jinhuan (Huawei)


	ZTE
	Dear Jinhuan, Alberto and all,

Thanks for the further comments. We did some calculation about the "offset" mentioned by Alberto, it is totally arbitary numbers from our perspective, which will complicates the implementation a little bit.

	SCS=1.25KHz, the total sequence length   is 0,1,...,24*110-1 = 0~2639
The center of the sequence is 1320, corresponding   to RB = 55 of the 110RB  (1320/24=55)
Then the comparison of this CR() 
and the current   spec() 
are listed below   with all BW in LTE.

	
	BW=1.4MHz
RB=6
	BW=3MHz
RB=15
	BW=5MHz
RB=25
	BW=10MHz
RB=50
	BW=15MHz
RB=75
	BW=20MHz
RB=100

	
	m=0~143
	m=0~359
	m=0~599
	m=0~1199
	m=0~1799
	m=0~2399

	Current spec
	m’=312~455
	m’=285~644
	m’=255~854
	m’=180~1379
	m’=105~1904
	m’=30~2429

	Center
	384
	465
	555
	780
	1005
	1230

	offset
	1320-384=936
	1320-465=855
	1320-555=765
	1320-780=540
	1320-1005=315
	1320-1230=90

	offset_RB
	936/24=39
	855/24=35.625
	765/24=31.875
	540/24=22.5
	315/24=13.125
	90/24=3.75

	This CR
	m’=1248~1391
	m’=1140~1499
	m’=1020~1619
	m’=720~1919
	m’=420~2219
	m’=120~2519

	Center
	1320
	1320
	1320
	1320
	1320
	1320



We understand Alberto and Jinhuan's comments, we would hope companies can further check internally whether there is really NBC issue. If yes, then we can accept the spec as it is. But if there is no NBC issue, it is better to align the specfication/implementation of SCS=1.25KHz with all other SCS.

	Qualcomm
	Hi Xingguang,
 
I understand it leads to arbitrary numbers, but why is that an issue for implementation? If the gNB generates the whole sequence and implements the equation in the spec, it would be enough, no?
 
Alberto

	ZTE
	Hi Alberto, Jinhuan and all,

Thanks for the continuous effort. From ZTE's perspective, we admit the current spec can work with the current equation. The issue is that, as we commented previously, it may be better to align reference signal mapping for SCS 1.25KHz with all other SCSs with the potential benefits of reducing implementation complexity.

From Moderator's perspective, we understand companies' concern on the potential NBC issue since it is a Rel-14 CR. Thus, we are ok to withdraw this CR considering the comments received so far.

BR,




Conclusion
The CR is not agreed.

Reference
[1]  R1-2104575, Correction for MBSFN reference signal mapping to resource elements for 1.25 kHz, ZTE, RAN1#105-e meeting.
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