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Introduction
This document summarizes the email discussion on Rel-16 LTE enhancements (other than IoT, MIMO, broadcast). This document summarizes only phase 2 email discussion, and the summary of other phases is provided separately. Please see [2] for more information regarding the email discussion structure, and the deadline of the 1st phase discussion is 28Th May (note: finally extended to 31st May).
WI/Sis for discussion
In this email discussion, the following topics are discussed. Please note that the same table is captured in [2]. Additionally it was decided not to proceed the 2nd phase for HRLLC and aerials. Please see an accompany document for more detail [3].
	WI/SI name
	Contact company
	Reference document 

	Uplink enhancements for WTTc 
	Huawei
	RP-180363

	Even further mobility enhancement
	China Telecom
	RP-180222

	Advanced receivers for LTE V2X
	Intel
	RP-180238

	Further performance enhancement for LTE in high speed scenario
	NTT DOCOMO
	RP-180375

	Low Complexity 4Rx
	Qualcomm
	RP-180436


Guidance of this email discussion
Guidance 1: Please add “component number”, e.g. 1-1), 1-2), to clarify which part of the WID/SID you like/don’t like, when you incorporate your views into the table. If it is not easy for you to classify your comments, please use “general” as a distinguishable label. 
Guidance 2: One company can use multiple rows to input their comments.
Guidance 3: Moderator’s summary will be made by using the following rules:
· If no company shows their concern on a particualr component until the deadline, the moderator considers that the component is stable. 
· Else if we receive both concerns/objections and supports on a particualr component, the moderator will try to resolve the issue by changing the statement. If it is find to be difficult, the moderator will add a squre blacket to the component (as a scattered-support component) and report the situation to RAN#80. 
· If there are concerns/objections while no support is shown, the moderator will propose to remove the component (i.e. no square bracket is added). 
Guidance 4: Needless to say, the input, which does not follow the motivation & goal agreed in phase 1, will not be taken into account when the moderator’s summary is made. 
Guidance 5: Please follow the deadline! The input after the deadline may be de-prioritized.

Details of the email discussion 
In phase 1 email discussion, we have agreed the motivation and goal for each item and the outstanding issue has also been clarified. In the phase 2 discussion, the draft WID/SID prepared by the contact companies is used as a starting point. 


Uplink enhancements for WTTc
Summary of the 1st phase discussion
[bookmark: WF31]Way forward:
The motivation and goal is updated as follows:
· Motivation
· For DL, optimization for stationary UEs such as CPE type UEs was performed in Rel-15. Similar optimization should be considered for UL.
· Goal
· Study the potential enhancements for UL taking into account the characteristics of stationary UEs such as CPE type UEs (i.e.no battery issue, non-stringent size limitation etc.)
· The gain and standard impact shall be analyzed
Go to the 2nd phase discussion and discuss the detail of potencial UL enhancements for stationary UEs.
This item should start from the study item (or study phase) to investigate the performance gain and the standardization impact, if agreed.
The contact company (Huawei) is respectfully asked to provide the draft scope, including the list of potential techniques, of this SI as a stating point of 2nd phase discussion. 
SID proposal as a starting point of 2nd phase discussion
The proposed objective of this potential SI is as follows (with blue font): 
· [bookmark: OLE_LINK1]1) To study techniques for enhancing the uplink of stationary UEs, including the specification impact  (RAN1, RAN2, RAN4)
· 1-1) Enhanced uplink SU/MU MIMO schemes for capacity enhancements such as codebook extension and non-codebook-based precoding. 
· 1-2) More accurate uplink channel measurement and uplink CSI acquisition
· 1-3) Overhead reduction of uplink reference signals for slow-varying channels 
· 1-4) Special improvement for the users with poor link quality, such as enhancements to inter-cell coordination techniques
· 2) Both types of UEs with and without high power are assumed. For high power UEs, 26 dB Tx power is assumed
Note: no performance part (this is SI) 

Companies input
Please incorporate companies view on the draft WID in the previous section. Also, please follow the guidance in section 3:

	Company name
	Component number
	Comments

	China Telecom
	1-1)~1-4)
	We are fine with current scope, and think they are reasonable directions to be considered to further excavate the UL potentials for capacity enhancements. 

	TIM
	
	We are fine with the current scope – we should aim as much as possible to guarantee backward compatibility of the considered features

	Ericsson
	1-1) – 1-4)
	In summary: We think 1-1) should not be in this study, but can be a candidate in the LTE Rel-16 MIMO thread.  Components 1-2 and 1-4) may also need to be aligned with the LTE Rel-16 proposals.  The feasibility and/or gain of components 1-2) – 1-4) is not yet clear to us, and more details of the schemes are needed.  Also, it would help to know if RAN1, RAN2, and RAN4 input is needed for each component, or if not, which groups’ inputs are needed for each component.  
In more detail:
0. Should not be within this study, as LTE UL MIMO enhancement candidates should be considered together within the LTE Rel-16 MIMO proposals.
0. The feasibility / potential gain is not yet clear.  Is RAN4 input intended for this component?  For example, if the gains are from time averaging, RAN4 input on feasibility may be needed.  If gains are from improved interference estimation, it is not clear what schemes would provide better performance than implementations using Rel-15 specifications.  More detailed explanation of the schemes may help understand the potential.  Also, there is some overlap with the LTE Rel-16 MIMO enhancements, where SRS coverage/capacity is being discussed.  
0. Is the intent to save more than 1 out of 14 symbols?  If so, how, and will solutions require RAN4 inputs on feasibility?
The feasibility / potential gain is not yet clear.  How are existing coordination schemes insufficient and what schemes are envisaged? If UL CoMP techniques are proposed, they would seem to better fit in the LTE Rel-16 MIMO proposals.

	Nokia
	1-1
	This component should be handled under the LTE MIMO discussion; this discussion is specifically about aspects “other than MIMO”. In any case, we consider that it is important to see uptake of existing MIMO features before adding further extensions and complexity. UL CA and MU-MIMO seem to be of more value for UL capacity enhancement. Hence we do not think this bullet should be included. 

	Nokia
	1-2
	It is not clear what is meant by “more accurate uplink channel measurement and uplink CSI acquisition”. Is this implying a change in RAN4 performance requirements? Further clarification is needed before deciding whether this bullet could be relevant. 

	Nokia
	1-4
	This bullet is rather vague and does not seem consistent with the motivation of the WI. It is not clear why UEs which are stationary and not constrained by tx power or size should have poor link quality. Hence this bullet should not be included here.  

	Samsung
	1-1
	Can be discussed in LTE MIMO. 

	
	1-2
	Overlapped with MIMO discussion? 

	
	1-3
	If the intention is reducing to 1 symbol per subframe, it may not be able to support frequency hopping. In this case, it may not bring up gains but loss. In addition, eMTC and NB-IoT support same DMRS density as for LTE even assuming 1Hz Doppler. Therefore, we don’t think it is feasible or beneficial. 

	
	1-4
	We also wonder when the scenario will happen. 



Summary and way forward
4 companies have joint the email discussion, and their view is equally split:
· Two companies (operators) support the objectives (1-1 to 1-4)
· Two companies expressed their concrn on the objectives (1-1 to 1-4), and the concern is summarized as follows:
· The objectives are abstruct to the potential solution(s), and hence it is not so easy to estimate the potential gain. 
· The scenario is not clear.
· The task for each WG (RAN1 and/or RAN4) is not clearly mentioned
It was identified from this email discussion that companies are not on the same page regarding the problems, conditions and solutions. Therefore, the moderator thinks we need to spend more time to achieve mutual understanding, and it is a bit premature to start the discussion on the detailed SID components. Hence, the following is proposed: 
Proposed way forward:
· Add square bracket to component 1-1)
· Reason: The difference between “UL MIMO enhancement for stationary UE” and “general UL MIMO enhancement” is not clear. In other word, it needs be clarified whether general UL MIMO enhancement is performed, or some optimizaion for stationary UE is performed. Otherwise the scope might be too broad and there is a risk to consume unnecessary TUs. 
· Next step: Interested companies are encouraged to have an offline face-to-face discussion to achieve a common understanding on the above point, and apply necessary changes for clarification.
· Add square bracket to componetnt 1-2)
· Reason: The description is so broad that more detailed information is necessary to achive a common understanding among companies. More specifically, it would be helpful if the potential schemes and impacted WGs (RAN1 only or RAN1&RAN4) is clarified to speed-up the discussions. 
· Next step: Interested companies are encouraged to have an offline face-to-face discussion to achieve a common understanding on the above point, and apply necessary changes (as necessity).
· Add square bracket to componetnt 1-3)
· Reason: It needs to clarify the potential scheme to reduce UL RS, and the impact to WGs (i.e. RAN1 only or RAN1&RAN4)
· Next step: Interested companies are encouraged to have an offline face-to-face discussion, and change the statement if necessary. 
· Add square bracket to componetnt 1-4)
· Reason: The companies failed to understand the condition where any enhancement is necessary. In addition, the potential enhancements are not clear, i.e. general enhancement is performed, or some optimizaion for stationary UE is performed.
· Next step: Next step: Interested companies are encouraged to have an offline face-to-face discussion to achieve a common understanding on the above point, and apply necessary changes for clarification.
· Next step (after offline/online discussion)
· The contact company is requested to update the SID to address the concern above, if necessary.
· Ask RAN to treat the updated SID when it is ready.


HRLLC enhancements
Summary of the 1st phase discussion
[bookmark: WF32]Way forward:
The following is agreed as the conlusion of the 1st phase discussion:
· (IMT-2020 requirement): Moderate number of companies showed their interest, but not clear majority
· While majority of companies consider that the Rel-15 HRLLC can address IMT-2020 requirements, it is pointed out that the there might be a scenario (e.g. TDD, multi-user deployment) not satisfying the requirements. 
· If this is the case, it is reasonable to address this issue under the potential new HRLLC WI. 
· Also, leftovers/enhancements to Rel-15 WIs (sTTI & sPT, HRLLC) are proposed. However, the number of supporting companies for this activity is rather small. 
· (Beyond IMT-2020 requirement): As for the satisfaction of tigher requrements than IMT-2020, companies’ view is diverged.
· It is a common understanding that the requrements are mainly achieved/served by NR. The LTE HRLLC could be as subset/comprement of NR URLLC.
· The question is to what extent LTE should satisfy the URLLC requirement beyond IMT-2020. Through the email discussion, no company has provided information to justify the necessity, for instance:
· (1) Constraint to deploy NR URLLC to a certain localized/specialized area, 
· (2) Necessary functionality to satisfy the requrement, and
· (3) The achievable benefit (gain) and the specification impact especially on the lower layer
· (4) Urgency to specify something in Rel-16
· Therefore, It would not be easy to come up with a clear goal of this new WI/SI at this stage, and the moderator recommends to continue discussions in RAN#80 
The interested compapnies are encouraged: 
· to input their individual contributions to RAN#80 to address the issues above, and 
· to continue offline difcussion aiming at the progress and WI/SI approval in RAN#81.
Summary and way forward
No conclusion here because the 2nd phase discussion was not held. The moderator will report the result of 1st phase discussion to RAN#80. 

Aerial Vehicles
Summary of the 1st phase discussion
[bookmark: WF33]Way forward
Do not proceed to the 2nd phase discussion due to the lack of supporting operators and the diverged veiw of the design goal in Rel-16.
· Interested companies are encouraged to continue offline discussion to solve the following issues (intdividual contribution to RAN#80 is also appreciated) :
· (1) Commonarity between LTE and NR to support aerial UEs, and the possibitity to have a joint discussion 
· Features for drone operaton: e.g. subscription based identification, height event based reporting of height/location, indication of airborne status
· Harmonisation of NR and LTE signal designs
· (2) Whether to follow the conclusion of SI (TR36.777) or also address the additional problems 
· (3) commonarity with aerial network and MBB network v.s. dedicated network for aerials
· (4) Urgency/necessity for the LTE enhancements for aerial UEs on top of Rel-15 enhancements (2 companies)
· (5) Necessity of additional performance study and the identification of futher enhancements (1 company)
· (6) Handling of mobility issue, which is a continuation/enhancement of Rel-15 work, , while the solution should not be limited to aeria UEs (2 companies)
· The moderator will report that there was a proposal to have a joint discussion with LTE and NR for aerial UEs because some fundamental features are needed for NR as well.
· Interested companies are encouraged to input a company tdoc for this issue.
The potential new WI/SI for aerial UEs will not include HAPS use case 
· If companies want to start the discussion on HAPS for LTE, it is recommended to submit a separate WID/SID and motivation paper to draw companies’ attention. 
Summary and way forward
No conclusion here because the 2nd phase discussion was not held. The moderator will report the result of 1st phase discussion to RAN#80. 



Even further mobility enhancement
Summary of the 1st phase discussion
[bookmark: WF34]Way forward:
The motivation and goal is agreed as follows:
· Motivation
· Considering the new use cases such as URLLC, it is desired that “close to 0ms“ handover could be supported for as many scenarios as possible. 
· In addition, mobility robustness related issues have not been addressed in Rel-15.
· Goal
· Study and identify the cases/scenarios which cannot utilize existing 0ms interruption handover solution, and specify necessary functionalities.
· Furthermore, study mobility robustness improvement related solutions.
· Note: During the 2nd phase discussion, the companies are encouraged to narrow down the solution(s) for the finer TU estimation and workload reduction.
· If it is successful, we can directory go to WI (study phase at the beginning can also be considered for a few components)
· Otherwise, SI is suggested for further assessment of the potential solutions.
Proceed to the 2nd phase discussion with the following constraint:
· The motivaton (2) is not included.
The contact company (China Telecom) is respectfully asked to provide the SID/WID proposal as a stating point of 2nd phase discussion. 
· The input from Qualcomm is taken into account.
As for service-based mobility, continue separate discussion taking into account the progress of SA2 discussions, i.e. this motivation is not included in the 2nd phase discussion.
SID/WID proposal as a starting point of 2nd phase discussion
The proposed objective of this potential SI/WI is as follows (with blue font): 
<Core part>
· 1) Specify further enhancements to achieve following targets,
· 1-1) reduce user data interruption during handover, which targets as close as possible to 0ms, i.e. relaxed requirements could be considered. 
· 1-2) improve the robustness during handover,
· 2) Specify necessary core requirements for the identified solutions 
· 3) The work is split into two phases,
· 3-1) Study Phase, to evaluate the proposed solutions, e.g. DC based handover, conditional handover and carrier aggregation during handover, and do down selection or merger, if necessary.
· 3-2) Work Phase, to specify the chosen solution(s)
4) Note: The following cases are considered in above objectives.
- Inter and intra frequency handover
- Inter and intra eNB handover
- Sync and async deployments
- dual Rx/dual Tx, dual Rx/single Tx,  and single Rx/Tx options
- low and high velocity
<performance part>
[bookmark: OLE_LINK12]5) Specify necessary requirement for the core requirements for introduced mobility enhancement solutions.


Companies input
Please incorporate companies view on the draft WID in the previous section. Also, please follow the guidance in section 3:

	Company name
	Component number
	Comments

	Qualcomm
	3-1),
	We propose to rephrase as follows:
· 3-1) Study Phase, to evaluate the proposed solutions, e.g. DC based handover, conditional handover and enhancements to make-before-break, including support of carrier aggregation in source/target eNB during handover, and do down selection or merger, if necessary.
Carrier aggregation during handover is not a technique in itself, but a desired property of the method which can be applicable to the chosen solution(s) (i.e., it should be possible to operate in CA in source/target eNB for higher reliability and/or data rates). 


	
	
	



Summary and way forward
One company has joined the email discussion, and proposed a modification. From moderator’s point of view, the proposal needs to be taken into account in the study. However, the comment was proposed at the last moment of the email discussion, and company had no time to comment it. Given this situation, the moderator would propose the following: 
Proposed way forward:
· Modify 3-1) as proposed by Qualcomm, and add square bracket to this bullet
· i.e. 3-1) [Study Phase, to evaluate the proposed solutions, e.g. DC based handover, conditional handover and enhancements to make-before-break, including support of carrier aggregation in source/target eNB during handover, and do down selection or merger, if necessary.]
· Reason: Companies had no time to comment to the modification
· Next step: Check online if the change above is agreeable



Advanced receivers for LTE V2X
Summary of the 1st phase discussion 
[bookmark: WF35]Way forward:
The motivation and goal is agreed as follows:
· Motivation
· For V2X scenarios, it is preferred to improve the demodulation performance and coverage in both noise and interference limited scenarios
· Goal
· Study the feasibility to improve the LTE sidelink V2X performance by advanced receiver, which potentially have a standardization impact (e.g. UE performance requirements or core specification)
Proceed to the 2nd phase discussion 
The contact company (Intel) is respectfully asked to provide the detailed SID proposal as a stating point of 2nd phase discussion. 

SID proposal as a starting point of 2nd phase discussion
The proposed objective of this potential SI is as follows (with blue font): 
The general purpose of the SI is to study feasibility of using advanced LTE V2X receivers for Sidelink including:
· LMMSE-IRC receivers;
· Decoding of multiple PSSCH/PSSCH packets transmitted in the overlapping resources;
· Both 2RX and 4RX antennas receivers.
The study item has the following objectives:
1) Identify and agree on the target scenarios and assumptions including at least
· 1-1) Realistic deployment scenarios (based on Rel-14 RAN1 work)
· 1-2) Simulation assumptions for link-level evaluations
· 1-3) Interference models for link-level evaluations
2) Identify reference advanced LTE V2X receiver structures and evaluate their performance/complexity trade-off and implementation feasibility including at least
· 2-1) Investigate feasibility of the following receiver structures 
· 2-1-1) LMMSE-IRC with single PSCCH/PSSCH decoding (i.e. no decoding of multiple overlapping PSCCH/PSSCH transmissions)
· 2-1-1) LMMSE-IRC with multiple PSCCH/PSSCH decodings (i.e. decoding of multiple overlapping PSCCH/PSSCH transmissions)
· 2-2) Investigate feasibility of receiver structures with 2RX and 4RX antennas
· 2-2-1) Note: The first priority for 2RX antennas and the second priority for 4RX antennas
3) Evaluate advanced LTE V2X receivers performance benefits over baseline Rel-14/15 V2X receiver
· 3-1) Baseline receiver: LMMSE-MRC with single PSCCH/PSSCH decoding and 2RX antennas
4) Identify impact on the UE performance requirements or other specification impacts 

Note: no performance part (this is SI) 

Companies input
Please incorporate companies view on the draft WID in the previous section. Also, please follow the guidance in section 3:

	Company name
	Component number
	Comments

	<N/A> 
	
	




Summary and way forward
No comment was provided to the draft SID. Therefore, we can consider that the SID is stable.
Proposed way forward
· Report to RAN that there is no “scattered support” part in the draft SID, and it is stable now.
· Note: During the phase 1 discussion, some companies expressed their views that no standardization is necessary. It needs to be comfirmed that their consern is still valid, or the current SID is acceptable to them. 


Further performance enhancement for LTE in high speed scenario
Summary of the 1st phase discussion
[bookmark: WF36]Way forward:
The motivatio and goal is agreed as follows:
· Motivation
· Though the enhancements for high-speed scenario were performed so far, the earlier releases were not able to cover all the possible scenarios such as following:
· UE speed up to 500km/h
· Carrier aggregation scenario
· Goal
· Introduce further enhancements for missing high-speed scenario(s)
· The impact on physical layer and the existing network/deployment are minimized
Proceed to the 2nd phase discussion
The contact company (NTT DOCOMO) is respectfully asked to provide the WID proposal as a stating point of 2nd phase discussion. 
Note: the meaning of “minimized” above is somewhat ambiguous. However, the clarification discussion is left to the 2nd phase discussion. 
Note: as for the support of HAPS, the moderator’s way forward is described in section 3.3.3. The interested companies are respectfully asked to check the section. 
Note: avoidance of duplicated work with other WI, e.g. robustness for RLM, is considered in the 2nd phase discussion.

WID proposal as a starting point of 2nd phase discussion
The proposed objective of this potential WI is as follows (with blue font): 
Core part WI
The core part of this WI include
1) Extend the RRM/demodulation enhancement to CA scenario
· 1-1) Extend Rel-14 RRM/demodulation enhancement to CA case at least
· 1-2) Other solutions are not precluded. 

2) The following new scenario are considered
· [bookmark: OLE_LINK38]2-1) The target speed is 500km/h
· 2-2) The bands include up to 3.5GHz
· 2-3) SFN scenario defined in TS36.101 and TR36.878 with bidirectional coverage for tunnel and open space 
· 2-4) SFN scenario defined in TS36.878 with unidirectional coverage for tunnel and open space
· 2-5) More discussion on how to specify the general unidirectional antenna pattern 
· 2-6) In addition to SFN scenarios, other deployment scenarios are not precluded

[bookmark: OLE_LINK39]3) Investigate the downlink and uplink demodulation performance, and identify and specify the solutions to enhance the UL/DL demodulation performance under the above scenarios
· 3-1) For uplink enhancement, the denser reference signals defined for V2V can be considered
· 3-2) For downlink enhancement, the NR PT-RS like reference signal can be considered, and the schemes captured in TR36.878 can also be considered.
· 3-3) Other solutions are not precluded, e.g., sTTI based solution and/or DMRS based solution.

4) Investigate the RRM measurement performance, and identify and specify the solutions to enhance the RRM measurement performance under the above scenarios, if needed
· 4-1) The schemes captured in TR36.878 can be considered.
· 4-1-1) Candidate solution 1: UEs would need to perform cell search and measurement more frequently than once per DRX cycle;
· 4-1-2) Candidate solution 2: Enhance cell identification and measurement requirements in DRX for high speed scenarios;
· 4-1-3) Candidate solution 3: Trigger the active measurements, e.g., the UE could increase the measurement activity if the serving cell RSRP falls below a certain threshold;
· 4-1-4) Candidate solution 4: Network provides the assistant information to UE such that UE have different behaviour compared to the legacy UE;
· 4-1-5) Candidate solution 5: Enhanced RRM requirements are defined up to the upper bound DRX cycle;
· 4-1-6) Candidate solution 6: Enhance RRM requirements based on the estimated UE relative distance changes by the use of previous UE measurements at previous DRX ON durations.
· 4-1-7) Candidate solution 7: Reduce RLM (out of sync monitoring) window and RLF timers to enable quick RRC re-establishments in the target cell
· 4-2) Other solutions are not precluded.

[bookmark: OLE_LINK41]5) Improve the robustness for RLM in the high speed scenario

6) Investigate and improve issues in existing high speed scenario which has already been defined in each spec, if any. 
· 6-1) For example, SFN scenario with UE velocity up to 350km/h.

Performance part
10) Specify the necessary RRM test cases
11) Specify the necessary UE demodulation performance requirements, and CSI reporting requirements if any
12) Specify the necessary BS demodulation performance requirements

Companies input
Please incorporate companies view on the draft WID in the previous section. Also, please follow the guidance in section 3:

	Company name
	Component number
	Comments

	Nokia
	3
	This component does not seem consistent with the goal that “the impact on physical layer and the existing network/deployment are minimized”. New RS should be precluded. 

	Nokia
	All other components
	Fine. 

	Intel
	1-1)
	We suggest to simply keep objective “Extend the RRM/demodulation requirements for high-speed scenarios to CA”.

	Intel
	3)
	We suggest to rephrase “Investigate the downlink and uplink demodulation performance for the target scenarios”. Overall split between RAN1/RAN4 for this objective is unclear. Suggest to propose that RAN4 will investigate performance and RAN1 will specify solutions in case RAN4 identifies any issues.

	Intel
	3-2), 3-3)
	We reckon that the current scope is too extensive, especially big impact on possible demodulation solutions, considering the time budget. We suggest to limit the scope to a reasonable range with priorities as follows:
1. 1st priority: to investigate LTE CRS-based solution, since it may have the least impact on network and UE sides;
2. 2nd priority: to investigate LTE DMRS-based solution;
3rd priority: to consider other options.

	Intel
	5)
	Overall it needs to prove that RLM has some issues in HST scenarios. Once issues are confirmed, we can work on enhancements. Suggest to rephrase as “Study RLM performance in the high speed scenario and specify solutions to improve RLM robustness if needed”

	Intel
	6)
	The objective is unclear. Recommend to specify what exactly is planned to be done. Otherwise, it could be removed

	Ericsson
	3-1), 3-2) and 3-3)
	We have concerned on adding new reference signals in UL and DL, as this will impact physical layer of LTE. We would like to remove these objectives.

	Ericsson
	4), entire 4-1) and 4-2)
	We would like to minimize the impact on RRM. We therefore suggests that RRM requirements defined in Rel-14 for high speed enhancement are also made applicable to high speed enhancement in Rel-15.

	Ericsson
	5) 
	We would like to minimize the impact on RLM and suggest to reuse Rel-14 approach used under high speed. Therefore no new RLM requirements are defined in Rel-15.

	Ericsson
	6) 
	The objective is broad and unclear. We propose to remove it.

	Ericsson
	10) 
	We just to specify the necessary RSRP/RSRQ/RS-SINR measurement accuracies for channels with Doppler frequency up to 1250 Hz (500 KHz @2.6 GHz). Then define corresponding RRM tests to verify the accuracies. 

	IITH
	3-2)
	We propose to consider usage of PTRS with higher density for enhancing high speed UE demodulation performance for uplink.



Summary and way forward
4 companies have joint the email discussion, and several concern as well as a supporting comment is provided. It seems that some components of this WI is not stable. The companies concern are summarised as follows:
· Component 1)
· One company proposed to use a simple sentence (i.e. remove 1-1 and 1-2 ) because the sub-bullets (1-1 and 1-2) are unclear and confusing. 
· Component 3)
· Two companies showed their concern to add new physical layer signal. One company mentioned clear priority need to be set to reduce the workload. (Meanwhile, one company showd their interest on PTRS) 
· One company mentioned that work split among WGs (i.e. RAN1 an RAN4) should be clear
· Component 4)
· One company showed their concern to have a different requirement from Rel-14. 
· Component 5)
· One company showed their concern on the impact to RLM, i.e. Rel-14 RRM should be reused
· Component 6)
· Two compnaies raised a concern to add broad and unclear objective. They proposed to remove it. 
· Component 10) 
· One company proposed to specify RSRP/RSRQ/RS-SINR measurement accuracies for channels with Doppler frequency up to 1250 Hz, and the corresponding RRM tests. 
· (moderator’s note: this proposal is linked to other components, and hence it can be discussion after the discusison on other component has been finished) 
In the moderator’s understanding, the comments are mostly about the scope reduction. It would be always good to do it for the workload management. In addition, since the comments were provided very late, the other companies had no chance to review/comment them. Therefore, the following is proposed as a way forward: 
Proposed way forward:
· Add square bracket to component 1-1) and 1-2)
· Reason: it was pointed out that the sentence is unclear and ambiguous
· Next step: Ask RAN to resolve this issue, i.e. choose one from the following options:
· Option 1: keep this components as it is (assuming the concern is solved by offline discussion)
· Option 2: Add clear explanation what 1-1) means, and what other solution in 1-2) is
· Add square bracket to component 3)
· Reason: there is a concern to impact on physical layer signal(s).
· Next step: Ask RAN to resolve this issue, i.e. choose one from the following options:
· Option 1: Remove this component, i.e. no new physical layer signals are defined
· Option 2: Set priorities of study, i.e. 1st priority is to investigate LTE CRS/DMRS-based solution. 
· Add square bracket to component 4-1) and 4-2)
· Reason: There is a proposal to apply Rel-14 mechanism for simplification
· Next step: Ask RAN to resolve this issue, i.e. choose one from the following options:
· Option 1: Keep all the options, i.e. 4-1-1) to 4-1-7) and 4-2)
· Option 2: Change the sentence such as “Investigate the RRM measurement performance, and identify and specify the solutions to enhance the RRM measurement performance under the above scenarios as long as RAN4 identifies non-necessity of the new RRM requirements” 
· Option 3: Remove 4-1-1) to 4-1-7) and 4-2), and add a sentence such as “RRM requirements defined in Rel-14 is applied”
· Add square bracket to component 5)
· Reason: There is a proposal to apply Rel-14 mechanism
· Next step: Ask RAN to resolve this issue, i.e. choose one from the following options:
· Option 1: Keep the current sentence 
· Option 2: Change the sentence such as “Improve the robustness for RLM in the high speed scenario as long as RAN4 identifies non-necessity of the new RLM requirements”
· Option 3: Remove this component, i.e. no new RLM requirements are defined
· Add square bracket to component 6)
· Reason: The objective is broad and unclear
· Next step: Ask RAN to resolve this issue, i.e. choose one from the following options:
· Option 1: Keep the current sentence 
· Option 2: Remove this component
· Add square bracket to component 10)
· Reason: The description depends on the other component(s)
· Next step: Come back after other part of this WI becomes stable
[bookmark: OLE_LINK31]
Low Complexity 4Rx
Summary of the 1st phase discussion 
[bookmark: WF37]Way forward:
The proponent compnaies are encouraged to continue offline discussion with the companies who have already shown their concern.
The proponet is tasked to seek the potential means to address the opponents’ concern
· i.e. Reduce/remove the complexity imposed on the eNB
The contact company (Qualcomm) is respectfully asked to lead the offline disucssion and provide the detailed WID proposal as a stating point of 2nd phase discussion. 
· The proposal should not be the same as in RP-180436.
· The start of 2nd phase discussion may be delayed


WID proposal as a starting point of 2nd phase discussion
The contact company (Qualcomm) has provided information about the offline discussion status on this topic. It seems to be difficult to have a progress until RAN#80. Hence, the 2nd phase email discussion was not held.

Summary and way forward
Given the situation above, the moderator propose the following way forward:
Proposed way forward:
· No consensus in this meeting.
· Interested companies are encouraged to continue offline discussion. 

Summary of phase 2 email discussion and way forward
The email discussions for potential WI/Sis are summarized in Table 2.
	WI/SI name
	Contact company
	Discussion Results

	Uplink enhancements for WTTc 
	Huawei
	SID is provided [5], but the components are not so stable. Further offline discussion is recommended for better understanding on the problems & potential solutions. 

	HRLLC enhancements
	Ericsson
	No discussion was held (see the conclusion of phase 1 discussion)

	Aerial Vehicles
	Huawei
	No discussion was held (see the conclusion of phase 1 discussion)

	Even further mobility enhancement
	China Telecom
	WID is provided [6], but one component needs final confirmation. It can be done online in RAN#80. 

	Advanced receivers for LTE V2X
	Intel
	SID is provided [7], and the contents seem to be stable. It is recommended to check online if this SID can be approved.

	Further performance enhancement for LTE in high speed scenario
	NTT DOCOMO
	WID is provided [8], but it includes a couple of unstable components. It is expected to be resolved during RAN#80. 

	Low Complexity 4Rx
	Qualcomm
	No WID is provided: Interested companies are encouraged to have further offline discussions



Since this summary is too big for presentation, short summary of this email discussion will be prepared [1]. 

References
[1]  RP-180757, SoftBank (Email discussion moderator), Summary of email discussion on LTE enhancements (other than IoT, MIMO, broadcast) 
[2]  RP-180758, SoftBank (Email discussion moderator), Detail of email discussion on LTE enhancements (other than IoT, MIMO, broadcast) – guidance and structure
[3]  RP-180759, SoftBank (Email discussion moderator), Detail of email discussion on LTE enhancements (other than IoT, MIMO, broadcast) – phase 1 
[4]  RP-180760, SoftBank (Email discussion moderator), Detail of email discussion on LTE enhancements (other than IoT, MIMO, broadcast) – phase 2 
[5]  RP-180761, SoftBank (Email discussion moderator), New Study Item on LTE uplink enhancements for WTTc
[6]  RP-180762, SoftBank (Email discussion moderator), New Work Item on even further Mobility enhancement in E-UTRAN
[7]  RP-180763, SoftBank (Email discussion moderator), New Study Item on Study on Advanced Receivers for LTE V2X
[8]  RP-180764, SoftBank (Email discussion moderator), New Work Item on Further performance enhancement for LTE in high speed scenario

1

3GPP TSG RAN esting #60 RP-180760
La Joia,CA, USA, 11"~ 14%June 2018

Soure:  SoftBank (Emal discussion moderator)

Tiie: Datal o omall discussion on LTE enhancaments (other
han loT, MO, roadeast - phaso 2

Agendaem: 1011

Document for: Information

1. Introduction

R T G s sy ot 3 o G,k b ey of
P o ey Pt (1 e o e s
S o0 o of e T e e s B T
iy

2. WUSis for discussion
I s st o, g i e dcs, e e o e s

T Rty sl s b 7 P o MRLLE Pl
SRR

Uik e b T e ke

e
[ea—

Lo Compen = [Ty

3. Guidance of ths emall discussion

S e e e et Sk v e o 16 o
e L L
: 1 s vy e by i o

T o e e o et B e e S




