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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
This e-mail discussion targets on the open issues for RF impacts in LTE_terr_bcast_Other and the specific items are listed as following:
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Observation period and measurement intervals for EVM measurement
· EVM window length
· Observation period for frequency error and timing error
· 2nd round: TBA
Topic #1: EVM related issues
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]R4-2010730
	Nokia
	Observation: Trade-off between measurement accuracy, test time and equipment complexity should be carefully considered when analysing the issue.
Proposal 1. It is proposed to use as observation period 6 ms for 0.37 kHz SCS and 1 ms for 2.5 kHz SCS.
Proposal 2. It is proposed for measurement interval to adopt 10 ms for both 0.37 kHz and 2.5 kHz SCS.

	R4-2010943

	ZTE
	Proposal 1: for 2.5kHz SCS, not to change the observation period and measurement intervals for EVM
measurement. 
Proposal 2: for 0.37kHz SCS, not to change measurement intervals for EVM measurement and change observation period from 1ms to 3ms. 
Proposal 3: to adopt the EVM window requirement in Table 1 and Table 2.
Proposal 4: 
For 2.5kHz, observation period for frequency error and timing error as 1ms;
For 0.37kHz with MBSFN type 1/2, observation period for frequency error and timing error as 6ms;



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Observation period and measurement intervals for EVM measurement
Sub-topic description:
Open issues and candidate options before e-meeting:
· [bookmark: OLE_LINK15][bookmark: OLE_LINK7]Issue 1-1-1: Observation period for 0.37KHz
0.37KHz
· Option 1: 3ms [ZTE]
· Option 2: 6ms [Nokia]
· Recommended WF
· TBA
· Issue 1-1-2: Observation period for 2.5KHz
2.5KHz
· Option 1: 1ms [Nokia,ZTE]
· Recommended WF
· 1ms
· Issue 1-1-3: measurement intervals for 2.5KHzfor 0.37kHz and 2.5KHz
· Option 1: 10ms [Nokia,ZTE]
· Recommended WF
· 10ms


[bookmark: OLE_LINK6]Sub-topic 1-2 Observation period for freq and timing error estimation
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: observation period for 0.37KHz
· [bookmark: OLE_LINK9]Option 1:  6ms
· Recommended WF
· 6ms
Issue 1-2-2: observation period for 2.5KHz
· Option 1:  1ms
· Recommended WF
· 1ms

Sub-topic 1-3 EVM window length
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: 2.5KHz SCS 
· Proposals
· Option 1: R4-2010944 
Table E.5.1-2c EVM window length for extended CP for 2.5 kHz sub-carrier spacing
	Channel Bandwidth [MHz]
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP (Note 1)
[%]

	1.4
	768
	192
	168
	87.5

	3
	1536
	384
	348
	90.6

	5
	3072
	768
	746
	96.9

	10
	6144
	1536
	1500
	97.7

	15
	9216
	2304
	2268
	98.4

	20
	12288
	3072
	3024
	98.4

	Note 1:	These percentages are informative. 


· 
· Recommended WF
· TBA
Issue 1-2: 0.37KHz SCS 
· Proposals
· Option 1:  R4-2010944 
Table E.5.1-2d EVM window length for extended CP for 0.37 kHz sub-carrier spacing
	Channel Bandwidth [MHz]
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP (Note 1)
[%]

	1.4
	6144
	682
	596
	87.5

	3
	12288
	1364
	1236
	90.6

	5
	18432
	2046
	1982
	96.9

	10
	36864
	4092
	3998
	97.7

	15
	65536
	7276
	7160
	98.4

	20
	73728
	8184
	8054
	98.4

	Note 1:	These percentages are informative. 



· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Huawei
	One general comment. If the 43/46 dBm is assumed, The coverage can’t reach 50km or 100km.  Why do we need 0.37kHz? 
Issue 1-1-1: Observation period for 0.37KHz
3ms can be used as the basic unit of measurement for 0.37kHz.
Issue 1-1-2: Observation period for 2.5KHz
1ms can be used as the basic unit of measurement for 2.5kHz.
Issue 1-1-3: measurement intervals for 2.5KHzfor 0.37kHz and 2.5KHz
Based on the current spec, 10 sub-frames are used as the measurement intervals. There are two issues for 0.37kHz. 
1) 10 ms is not equal to 10 sub-frames for 0.37kHz. 
2) 10 ms is not an integer multiple of the  basic unit of measurement for 0.37kHz.
Issue 1-2-1: observation period for 0.37KHz
One slot can be used as the observation period which is aligned with the basic unit of measurement for 0.37kHz.
Issue 1-2-2: observation period for 2.5KHz
1 ms can be acceptable for 2.5kHz.
Issue 1-3-2: 0.37KHz SCS 
Based on RAN1’s spec, the proposed FFT size is not correct for 0.37kHz.


	Nokia
	Issue 1-1-1: We support option 2.
Issue 1-2-1: Option 1 is acceptable. 
Issue 1-2-2: Option 1 is acceptable.

	ZTE
	Rely to Huawei on 0.37KHz, it’s not precluded for LPLT, therefore it’s better to capture that. in future release, if possible, we could also add other HPHT requirements as complete spec.
Issue 1-1-3:
Measurement intervals 10ms for 0,37KHz, we think 3 symbols is enough for EVM measurement. Don’t see the reason why measurement interval should be integral multiple of basic limit of 0,37KHz.
Issue 1-2-1: observation period for 0.37KHz
For 0.37KHz , one slot is the same as one symbols, not sure how to conduct the frequency error estimation via single symbol or single slot, can Huawei  clarify that?
For transmissions using , a slot has a length of 92160. There are 13 slots, numbered in increasing order from 0 to 12, in a 40 ms period starting at  with slot 0 starting at  in the 40 ms period. 
Issue 1-3-2: 
We have already complied with FFT size as factor of 2 or 3, can huawei tell which number is not aligned with RAN1 assumption.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2010944

	Company A

	
	Company B

	
	Huawei: 
1. The observation period of Time/Frequency offset for 1.25kHz can't be changed from Rel-16. 
2. Based on RAN1’s spec, the proposed FFT size is not correct for 0.37kHz. 
3. For 0.37kHz, the basic unit of measurement is not a subframe. It's not aligned with current spec. 
4. Shall the observation period of Time/Frequency offset for 0.37kHz be 3ms or 1 slot which was mentioned last meeting?

	
	Nokia:  CR includes typos to be corrected in some places like lack of spaces or redundant spaces in clauses 4.4, Annex E.2, Annex E.4, Annex E.5, Annex E.5.1, 

	
	ZTE: 
1, for 1.25KHz, not sure how to measure frequnecy error via 1 symbol, can huawei clarify that. I think that should be one typo for 1.25KHz. 
2. For 0.37KHz, I have updated FFT size in this CR according to Huawei’s comments made in last meeting, can huawei which one is not correct.
3. For 0,37KHz,i used one slot (3ms) instead of one subframe, can huawei clarify more where is wrong?
4. as commented before, we think at least two symbols are needed to estimate the freq error.
To Nokia, typos could be correct, I will share in the following updated version.

	R4-2010945

	Company A

	
	Company B

	
	Huawei: 
1. UE doesn’t have to support all of the SCS, if UE support MBMS. (The clarification is needed).
2. There is no FRC for the SCS 0.37kHz and 2.5kHz.

	
	Nokia:  CR includes typos to be corrected in some places like lack of spaces or redundant spaces in clause 4.3A 

	
	ZTE: 
To Huawei, the exiting wording don;t have implication to UE support all SCS from the beginning, otherwise we need to revise the wording from 1st MBMS spec.
For FRC issue, similar as comments before, we fully understand that,then we need to revise from 1st MBMS spec, we don;t have intention to do that if no confusion is among companies, 
To Nokia: the following wording don;t the typos as Nokia mentioned, can we agree with current version?
including 15 kHz, 7.5 kHz ,1.25 kHz, 2.5 kHz and 0.37 kHz
Nokia to ZTE: Still there is typo as marked above and should be corrected to: 
including 15 kHz, 7.5 kHz, 1.25 kHz, 2.5 kHz and 0.37 kHz



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Sub-topic 1-1:The basic unit of EVM measurement and measurement intervals for EVM measurement
· The basic unit of EVM measurement for 2.5KHz
· 1ms
· measurement intervals for 2.5KHz
· 10ms
Sub-topic 1-2 Observation period for freq and timing error estimation
· Observation period for 2.5KHz
· 1ms
Sub-topic 1-3 EVM window length
· EVM window for 2.5KHz
Table E.5.1-2c EVM window length for extended CP for 2.5 kHz sub-carrier spacing
	Channel Bandwidth [MHz]
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP (Note 1)
[%]

	1.4
	768
	192
	168
	87.5

	3
	1536
	384
	348
	90.6

	5
	3072
	768
	746
	96.9

	10
	6144
	1536
	1500
	97.7

	15
	9216
	2304
	2268
	98.4

	20
	12288
	3072
	3024
	98.4

	Note 1:	These percentages are informative. 



Candidate options:
Recommendations for 2nd round:
Continue to discuss the remaining issues for 0.37KHz in 2nd round
Sub-topic 1-1:The basic unit of EVM measurement and measurement intervals for EVM measurement
· The basic unit of EVM measurement for 0.37KHz
· Option 1:3ms [Huawei, ZTE]
· Option 2: 6ms [Nokia]
· measurement intervals for 0.37KHz
· 10ms [Nokia, ZTE]
· Other [Huawei]
Sub-topic 1-2 Observation period for freq and timing error estimation
· Observation period for 0.37KHz
· 6ms [Nokia, ZTE]
· 3ms [Huawei]
Sub-topic 1-3 EVM window length
Further discuss whether the proposed value is aligned with RAN1 FFT agreement

Sub-topic 1-4  modifications on 1.25KHz in TS36.104 spec.
· Yes
· No
Sub-topic 1-5   UE doesn’t have to support all of the SCS, if UE support MBMS. (The clarification is needed)
· Yes
· No




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on the measurement interval and observation time for frequency/time correction for 2.5kHz and 0.37kHz
	
ZTE




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2010944
	to be revised

	R4-2010945
	to be revised 



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



