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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
The open issues of release 16 MTC RRM work item are addressed in this email discussions. In particular, following subtopics are addressed: PUR, RSS, DL quality reporting, MPDCCH improvement. First priority is given to the completing the open issues belonging to the core part of the WI, and second priority is given to the discussions on performance requirements. 

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Collect companies view on the open issues for sub-features. If there are no open issues for the sub-features, collect comments for the CRs submitted

· 2nd round: Reach technical agreements on the open issues and assign CRs to companies.  If possible, high-level agreement on performance requirements can be reached.

Topic #1: Mobility enhancement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003565
	Qualcomm Incorporated
	Proposal 1:
In idle mode, RSS-based RSRP measurement requirements apply for serving cell only if the RSS of serving cell
1. share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
2. RSS occasion precedes paging occasion MPDCCH for  successive DRX cycles (i.e., no overlap),  (FFS: the min/max allowed distance between the last subframe of RSS and first subframe of MPDCCH), and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
4. RSS-based measurement period is not longer than CRS-based measurement period

Where  for normal coverage and  for enhanced coverage.
Proposal 2:
In idle mode, RSS-based RSRP measurement requirements apply for intra-frequency neighbor cell only if the RSS of corresponding neighbor cell 
1. share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
2. at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH , or immediately after the last subframe of paging occasion, for  successive DRX cycles (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
4. RSS-based measurement period is not longer than CRS-based measurement period

Where  for normal coverage and  for enhanced coverage.
Proposal 3:
In connected mode, RSS-based RSRP measurement requirements apply for either serving or intra-frequency neighbor cell only if 
1. RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for serving cell MPDCCH/PDSCH for  successive RSS occasions, and
2. At least two successive subframes of RSS occasion of the cell being measured are available to UE during in the NB(s) that UE monitors, and during its DRX OnDuration (if configured), for  successive RSS occasions, and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB

Where  for normal coverage and  for enhanced coverage.
Proposal 4:
UE is NOT required to perform RSS-based RSRP measurement in RRC_CONNECTED mode for neighbour cells that are not in the neighbour cell list with signalled RSS parameters. 

	R4-2004380
	Huawei, HiSilicon
	Proposal 1:
The RSS measurement requirements apply provided that 
· RSS from neighbour cell is with same time offset as serving cell RSS
· RSS from neighbour cell is within same 2-RB layer as serving cell RSS
· For connected mode, RSS does not collide with measurement gap in time
Proposal 2:
RAN4 to further discuss the applicability of delay requirements for RSS measurement and CRS measurement.

	R4-2004185
	Ericsson
	Proposal 1:
We support the proposal in [4], i.e. for a UE that supports RSS-based RSRP measurement, UE shall be required to use RSS for RSRP measurement of a serving or neighbour cell in RRC_CONNECTED mode and meet the corresponding accuracy requirements only if: 
· RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for MPDDCH for the N number of samples, and
· RSS time location of the cell being measured does not coincide with UE’s measurement gap (if configured), and
· RSS power offset of the cell being measured is not smaller than 0 dB
Proposal 2:
L1 measurement period for RSS based RSRP measurement is defined as 480 ms and 800 ms in normal and enhanced coverage respectively for BL and non-BL UEs. 

	R4-2004186
	Ericsson
	Draft CR to support RSS for CE level selection.



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: RSS Measurement conditions
Sub-topic description:
The measurement conditions for IDLE- and CONNECTED mode for serving- and neighbor cell measurements are treated in this subtopic.

Open issues and candidate options before e-meeting:
Issue 1-1: IDLE mode
Option 1 (serving cell measurement): 
RSS-based RSRP measurement requirements apply for serving cell only if the RSS of serving cell
1. share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
2. RSS occasion precedes paging occasion MPDCCH for  successive DRX cycles (i.e., no overlap),  (FFS: the min/max allowed distance between the last subframe of RSS and first subframe of MPDCCH), and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
4. RSS-based measurement period is not longer than CRS-based measurement period

Where  for normal coverage and  for enhanced coverage.

Option 2 (neighbour cell measurements): 
In idle mode, RSS-based RSRP measurement requirements apply for intra-frequency neighbor cell only if the RSS of corresponding neighbor cell 
1. share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
2. at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH , or immediately after the last subframe of paging occasion, for  successive DRX cycles (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
4. RSS-based measurement period is not longer than CRS-based measurement period

Where  for normal coverage and  for enhanced coverage.

Option 3 (neighbour cell measurements): 
The RSS measurement requirements apply provided that 
· RSS from neighbour cell is with same time offset as serving cell RSS
· RSS from neighbour cell is within same 2-RB layer as serving cell RSS

· Recommended WF
· More discussions needed. 

Issue 1-2: CONNECTED mode
Option 1: 
In connected mode, RSS-based RSRP measurement requirements apply for either serving or intra-frequency neighbor cell only if 
1. RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for serving cell MPDCCH/PDSCH for  successive RSS occasions, and
2. At least two successive subframes of RSS occasion of the cell being measured are available to UE during in the NB(s) that UE monitors, and during its DRX OnDuration (if configured), for  successive RSS occasions, and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB

Where  for normal coverage and  for enhanced coverage.

Option 2: 
For connected mode, RSS does not collide with measurement gap in time

Option 3: 
UE is NOT required to perform RSS-based RSRP measurement in RRC_CONNECTED mode for neighbour cells that are not in the neighbour cell list with signalled RSS parameters.

· Recommended WF
· More discussions needed. 

Sub-topic 1-2: RSS measurement delays
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: IDLE delay
· Proposals 1
· L1 measurement period for RSS based RSRP measurement is defined as 480 ms and 800 ms in normal and enhanced coverage respectively for BL and non-BL UEs. 
· Proposal 2
· RAN4 to further discuss the applicability of delay requirements for RSS measurement and CRS measurement.

· Recommended WF
· The number of samples to use for measurements was agreed as 3 and 5 for normal and enhanced coverage. How to translate that in to the measurement delays in IDLE and CONNECTED mode needs discussions.


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

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

	Qualcomm
	Issue 1-1: we support option 1 for serving cell and option 2 for neighbor cells. In our view, option 3 is not clear enough. What does same time offset mean? If it means same start and end for each RSS occasion, it seems an unnecessarily restrictive condition. As long as there is overlap for 2 subframes, measurement should be possible. Also, what is the relationship of RSS with respect to PO in option 3? And our view is still that as long as RSS (2-PRB) falls in the same NB (6-PRB) for PO, UE should be able to measure.
Issue 1-2: we cannot agree on Proposal 1. Proposal 1 means UE has to violate its DRX operation and wake up just for the sake of RSS measurement. To us, improving measurement accuracy via RSS is secondary to saving in power consumption.


	Ericsson
	Sub topic 1-1: 
For the serving cell measurement and neighbor cell measurements, our preference is to define the measurements under the condition that RSS is available in N DRX cycles, where N=3 for normal coverage and N=5 for enhanced coverage. Since the UE is in IDLE mode, UE wakes up prior to the paging reception and perform the measurement.  We can also agree to set RSS power offset with respect to CRS is equal to or greater than 0 dB and that RSS-based measurement period is not longer than CRS-based measurement period. 

Sub topic 1-2:
We agree to option 1. Option 2 needs more clarification. Does it mean that RSS measurements are defined without using measurement gaps? If so, we have similar understanding. 

Sub topic 1-3:
The measurement delay of course depends on the configured RSS periodicity, and the delay can be derived assuming 3 samples in normal coverage and 5 samples in enhanced coverage. One approach is to scale the current delays with the RSS periodicity, this is agreeable to us. 


	Huawei, HiSilicon
	Issue 1-1: IDLE mode
For serving cell measurement, 
- we are fine with condition 1
- we need to further check on condition 2 as it is a bit restrictive from network perspective
- we are fine with condition 3
- we have one question on condition 4: What does measurement period mean in idle mode – is it Nserv for serving cell evaluation?  
For neighbor cell measurement, 
- we have a bit different understanding here, and in our view the requirements should only apply for neighbor cell RSS in the same 2-RB as the serving cell RSS. Neighbor cell RSS in a different 2-RB, even in the same NB, is considered as a different frequency layer because it requires separate resources for sampling, processing and filtering, and we don’t think UE should be required to handle multiple frequency layers for RSS.
- we agree with Qualcomm comment that same time offset as serving cell in option 3 may be unnecessarily restrictive, but condition 2 in option 2 may be also restrictive from network perspective so we need to further check on this
- we are fine with condition 3
- we have same question on condition 4: What does measurement period mean in idle mode – is it Tdetect, Tmeasure or Tevaluate for intra-frequency reselection?  
Issue 1-2: CONNECTED mode
We think at least option 2 is needed. To Ericsson comment – we meant the RSS requirements are defined only if RSS measurement does not require measurement gap (otherwise it will impact existing RRM requirements) and is not colliding with measurement gap in time domain (if they are colliding UE cannot measure RSS because it retunes to center 6-PRB).  
For option 1:
- condition 1 is similar as option 2, but we are not sure about NB for PDSCH, e.g. what happens if UE is not scheduled?
- condition 2, similar as idle mode, we need some time to check
- we are fine with condition 3. 
We are also fine with option 3, but is it also needed for idle mode?
We also notice that there is no condition proposed related to measurement period for connected mode, does it mean RSS requirements apply even its measurement period is longer than CRS based? If so, which measurement period should apply e.g. for event triggering?
Issue 1-3: IDLE delay (seems the numbering is wrong in section 1.2)
Proposal 1 is defining the measurement period as fixed number, but should it be based on the RSS periodicity?  
For proposal 2, we just want to confirm if it is correct understanding that UE is supposed to measure both CRS and RSS no matter which measurement period requirement applies?
How about the delay in connected mode?


 
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

	R4-2004186
	Huawei, HiSilicon: The CR is a bit confusing, as an implication is that RSS based measurement is not used for other tasks such as serving cell evaluation, intra-freq neighbour cell measurement for reselection.

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
Conditions for RSS based RSRP measurement in IDLE mode serving cell measurements:
· if the RSS of serving cell  share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· RSS-based measurement period is not longer than CRS-based measurement period, definition of measurement period in IDLE mode will be discussed further in 2nd round.

Conditions for RSS based RSRP measurement in IDLE mode neighbor cell measurements:
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 

For CONNECTED mode measurements:
· RSS power offset with respect to CRS is equal to or greater than 0 dB
· 


Measurement delays in IDLE:
1. RSS-based measurement period is not longer than CRS-based measurement period
2. 

Measurement delays in CONNECTED:
1. RSS-based measurement period is not longer than CRS-based measurement period
2. Existing measurement period is to be scaled with the RSS periodicity assuming 3 samples for normal coverage and 5 samples for enhanced coverage.

Candidate options:
Recommendations for 2nd round:
To be discussed in 2nd round for RSS based RSRP measurement in IDLE mode neighbor cell measurements:
Companies are encouraged to provide the views on whether the remaining conditions shall apply:
For IDLE mode serving cell measurements:
· Companies are encouraged to provide views on whether RSS occasion precedes paging occasion MPDCCH for  successive DRX cycles (i.e., no overlap),  (FFS: the min/max allowed distance between the last subframe of RSS and first subframe of MPDCCH), and

For IDLE mode neighbor cell measurements:
· More discussions needed and companies are encouraged to provided comments earlier to facilitate the discussions. 

To be discussed in the 2nd round for CONNECTED mode measurements:
FFS on : RSS frequency location of the cell being measured occurs in the NB(s) that UE monitors for serving cell MPDCCH/PDSCH for [image: Image] successive RSS occasions, and

FFS on: At least two successive subframes of RSS occasion of the cell being measured are available to UE during in the NB(s) that UE monitors, and during its DRX OnDuration (if configured), for [image: Image] successive RSS occasions, and

FFS on: RSS does not collide with measurement gap in time

To be discussed in the 2nd round for measurement delays in IDLE:
Existing measurement period (Nserv) is to be scaled with the RSS periodicity assuming 3 samples for normal coverage and 5 samples for enhanced coverage.

To be discussed in the 2nd round for measurement delays in CONNECTED:
1. Existing measurement period is to be scaled with the RSS periodicity assuming 3 samples for normal coverage and 5 samples for enhanced coverage.



To be discussed in 2nd round:
FFS: is the UE supposed to measure both CRS and RSS no matter which measurement period requirement applies?


	
	



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

	#1
	
	





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  

	
	



Discussion on 2nd round (if applicable)
Following agreements were made in the 1st round on Topic #1. 
Agreements
· Conditions for RSS based RSRP measurement in IDLE mode serving cell measurements:
· if the RSS of serving cell  share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· RSS-based measurement period is not longer than CRS-based measurement period, definition of measurement period in IDLE mode will be discussed further in 2nd round.
· Conditions for RSS based RSRP measurement in IDLE mode neighbor cell measurements:
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· For CONNECTED mode measurements:
· RSS power offset with respect to CRS is equal to or greater than 0 dB
· Measurement delays in IDLE:
· RSS-based measurement period is not longer than CRS-based measurement period
Session chair: no consensus in the 1st round on the Measurement delays in CONNECTED and it shall be discussed in the 2nd round.
Continue discussion in the 2nd round on the remaining aspects.
Moderator: Companies are encouraged to provide the feedback for the remaining issues in time to make better progress.

	Company
	Comments

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

	Qualcomm
	Sub-topic 1-1: 
On idle mode serving cell measurement:
The second condition:
RSS occasion precedes paging occasion MPDCCH for  successive DRX cycles (i.e., no overlap),  (FFS: the min/max allowed distance between the last subframe of RSS and first subframe of MPDCCH),
We think this (or something in this spirit) is needed because we believe that UE typically does measurements before paging reception to adjust for channel estimation and time/frequency tracking operation. In addition, we think RSS collision with MPDCCH paging reception is not a good idea since if paging is present, MPDCCH will be punctured with RSS per 36.213 which degrades paging performance. This should not happen since RSS-based measurement is merely an optimization. 
On question from Huawei, yes, our view of serving cell measurement period during idle is Nserv. So for instance, if DRX cycle > 640ms, then Nserv = 2 in current requirements which means serving cell evaluation will take 2 DRX cycles. In this case, RSS-based requirements should not be applicable since RSS-based measurement takes longer time.
On the exact distance of last RSS subframe and first MPDCCH subframe, we think they can be even back to back (i.e., 0ms distance) but we’d like to hear other views as well.

On idle mode neighbor cell measurement:
Our view is that same 2-PRB as serving cell is a bit restrictive from NW perspective. Can Huawei please clarify why CRS-based measurement for neighbor and serving cells can be done in the same NB but RSS has to restricted to 2-PRB? 
On second condition, here again our view is to avoid interfering with MPDCCH subframes to protect paging performance but in this case, neighbor cell can also be measured after paging occasion.
On the measurement period question from Huawei, we were only thinking of Tmeasure for intra-frequency reselection as the period but we’d like to hear other views as well.
On connected mode measurement:
To Huawei’s question on what happens if PDSCH is not scheduled, our intention of the wording in condition 1 of option 1 is that RSS overlap in frequency with either PDSCH or MPDCCH should work for measurement. 
In connected mode, RSS can overlap with MG but still leave at least two subframes for UE outside of MG for measurement. I believe the common understanding is that RSS-based measurement should not require MG. However, MG and RSS can still collide (since number of RSS subframes are larger than MG length). 
For measurement period, we didn’t propose anything since in our view, power consumption is of lesser importance in connected mode and UE can afford prolonged measurement period but we’re open to other views.
For the question of whether UE should do both CRS and RSS measurement, this may need further discussion. In our view, since UE already knows the RSS configuration, it might be able to identify whether the conditions for applicability would be satisfied or not but we need to further check.

	Ericsson
	IDLE mode serving cell measurement:
We are fine to include following sidecondition:
1. RSS occasion precedes paging occasion MPDCCH for  successive DRX cycles (i.e., no overlap),  (FFS: the min/max allowed distance between the last subframe of RSS and first subframe of MPDCCH), and
IDLE mode neighbour cell measurement:
We have similar view as Qulacomm about the placement of the 2 PRBs containing RSS for neighbour cell measurements. We can agree to remaining subconditions in option 2 (condition 3 was already agreed), i.e.:
1. share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
2. at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH , or immediately after the last subframe of paging occasion, for  successive DRX cycles (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
3. RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
4. RSS-based measurement period is not longer than CRS-based measurement period

CONNECTED mode measurement:
We have similar view as Qualcomm about the overlapping of measurement gap and the associated UE behaviour, i.e. RSS can be overlapped but in this case UE is not expected to measure on the RSS during the gap. However, it can do in the subframes before or after the gap. 
Measurement period:
The measurement period is defined as follows:
· Nserv for serving cell in IDLE mode assuming 3 measurement occasion in normal coverage and 5 measurement occasions in enhanced coverage.
· Tmeasure for neighbour cell in IDLE mode assuming 3 measurement occasion in normal coverage and 5 measurement occasions in enhanced coverage.
· Fixed length assuming 3 measurement occasion in normal coverage and 5 measurement occasions in enhanced coverage. 




	Huawei, HiSilicon
	IDLE mode serving cell measurement:
We are also fine to include the second condition from Qualcomm. Considering the main motivation of RSS is to allow UE to do fast re-sync, the placement of RSS before PO is reasonable, and we also agree it is typically where UE performs measurement.
We suggest to leave the min/max distance to PO as FFS.
We are fine to take Nserv as measurement period for serving cell, and we share same understanding as Qualcomm’s example.
IDLE mode neighbour cell measurement:
We are in principle fine to have similar measurement window as for serving cell above. But would UE know if neighbour cell RSS is available in the window or not? I understand the RSS offset can be derived based on PCI, but is the RSS duration known to the UE? We would also prefer to further check RSS measurement after PO, because it is not where UE typically performs measurement.

Ericsson: yes, the neighbour cell RSS configuration is assumed to be known the UE. With this assumption, can we agree to that to have same measurement conditions for the neigbhoru cells as for the serving cell?
Huawei response:  If this is the case, we are fine to use the same condition on time window for serving and neighbour cell. However, we still need to further discuss other conditions, e.g. the 2-RB v.s. 6-RB, the measurement period, the assumption on concurrent RSS/CRS measurement etc, those are specific issues for neighbour cell measurement. 
On the 2-RB or 6-RB, as response to Qualcomm, UE measures CRS on 6-RB as one frequency layer, but for RSS it is 3 frequency layers measured concurrently. It requires separate resources for sampling, processing and filtering, and this is the complexity we are concerned with.
On the measurement period, we are not sure if we should take T_measure or T_evaluate. T_measure in our view is the interval for UE to measure, e.g. UE is allowed not to measure every DRX cycle with small DRX, do we consider the same for RSS or UE should be required to measure RSS every DRX cycle?
Another issue is that RSS can be used for measuring some but not all neighbour cells, because some neighbour cell RSS is a different NB or not falling in the measurement window. So we would have to use CRS for some cells and RSS for others, meaning UE has anyway to do both CRS and RSS measurement. Does it mean we apply different measurement period and accuracy requirements for different cells? Also we need to further check how UE could measure both CRS and RSS, and we would like to hear views from others.
Ericsson: if RSS is not supported in some neighbour cells, then UE will have to do CRS based measurements in this of course. In this case, the legacy CRS measurement should apply. 
CONNECTED mode measurement:
For PDSCH NB, we understand UE would typically stay on the MPDCCH NB unless it is scheduled with PDSCH. So there is no guaranteed performance for RSS measurement on the PDSCH NB. Please let me know if I misunderstood something,
Ericsson: Not sure I have understood the concern. Is your concern that if RSS PRBs are transmitted in the PDSCH NB?Can you please explain?
Huawei response: Our concern is that UE is not always staying on the PDSCH NB (it is only there when scheduled), so RSS being transmitted on the PDSCH NB may not be a valid condition for RSS measurement.

Regarding collision with MG, we agree with Qualcomm and Ericsson that UE is not required to measure RSS during gap but it can measure RSS before or after MG (in the measurement window). 
On the measurement period, our question is whether UE is supposed to measure both CRS and RSS for the same cell? If so, which measurement period and accuracy requirements apply? Of course the question as raised for idle mode neighbour cell measurement also applies here, and we would like to hear other views.
Ericsson: it would depend on the RSS periodicity also. E.g. if RSS periodcity is long, then UE may have to perform CRS measurement in between. The requirements are not specified assuming CRS+RSS, so the UE which measures on CRS has to fulfil the CRS requirements. Similarly, when RSS based measurements are performed, RSS requirements shall apply
Measurement period:
We are ok with Ericsson proposal on serving cell. 
For neighbour cell in idle we need more time to check, e.g. do we need to define T_evaluate also for RSS? 
For connected mode, we need to consider RSS and CRS together before agreeing on the RSS measurement period.




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 
Summary of agreements:
IDLE mode serving cell measurements:
· Conditions for RSS based RSRP measurement in IDLE mode serving cell measurements:
· if the RSS of serving cell  share the same NB as that of paging occasion MPDCCH for  successive DRX cycles, and
· at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH, for  successive DRX cycles
· FFS on at least two subframes exists immediately after the last subframe of paging occasion  
· (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· RSS-based measurement period is not longer than CRS-based measurement period, definition of measurement period in IDLE mode will be discussed further in 2nd round.
IDLE mode neighbor cell measurements:
· Conditions for RSS based RSRP measurement in IDLE mode neighbor cell measurements:
· RSS power offset with respect to CRS is equal to or greater than 0 dB, and 
· at least two RSS subframes exists immediately before the first subframe of paging occasion MPDCCH, for  successive DRX cycles
· FFS on at least two subframes exists immediately after the last subframe of paging occasion  
· (FFS: min/max distance of start/end of RSS occasion w.r.t end/start of MPDCCH), and
· FFS on whether the UE is expected perform concurrent measurements on CRS and RSS. 
· FFS on RSS from neighbour cell is within same 2-RB layer as serving cell RSS

· Measurement delays in IDLE:
· RSS-based measurement period is not longer than CRS-based measurement period
· Nserv as measurement period for serving cell
· Whether to use Tmeasure or Tevalute is FFS  for neighbour cells.
· Measurements in CONNECTED mode
· RSS power offset with respect to CRS is equal to or greater than 0 dB
· RSS can colllide with measurement gap, but UE is not expected do any RSS measurement within the gap. Instead the UE can measure in the subframes before and after the gap.

 

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005289
	Agreeable 

	R4-2004186
	Postponed



Topic #2: Preconfigured uplink resources
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004187
	Ericsson, Nokia, Nokia Shanghai Bell
	Proposal: Tsearch = 5 SF in normal coverage and enhanced coverage when in DRX.

	R4-2004188
	Ericsson, Nokia, Nokia Shanghai Bell
	This CR contains the PUR RRM requirements as agreed in earlier way forwards [R4-1907733, R4-1910107, R4-1912735, R4-1915889].

	R4-2004378
	Huawei, HiSilicon
	Proposal 1: RAN4 do not need to further specify the UE synchronization requirements before PUR.
Proposal 2: RAN4 does not define additional measurement requirements for RSRP1.

	R4-2004379
	Huawei, HiSilicon
	CR to introduce UE measurement requirements for RSRP change based TA validation.



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 2-1: Open issues of PUR 
Sub-topic description:
In current agreements Tsearch is FFS when the UE is not configured with eDRX [R4-1907733]. Tsearch is the time required for performing tracking loop and exact duration.
Open issues and candidate options before e-meeting:

Issue 2-1: 
· Proposals
· Tsearch = 5 SF in normal coverage and enhanced coverage when in DRX.
· Recommended WF
· Try to agree to set Tsearch to 5 SFs for normal coverage and enhanced coverage when in DRX.


Sub-topic 2-2: How to capture the agreements in specification
Sub-topic description:
Two CRs were presented at last meeting to capture the PUR agreements. They differed quite a lot, and companies were encouraged to go through the agreements that were made during the whole WI phase.  
Open issues and candidate options before e-meeting:

Issue 2-2: 
· Proposals
· Option 1: CR which captured all agreements as presented in R4-2004188
· Option 2: CR which captured only subset of the agreements as presented in R4-2004379
· Recommended WF
· Further discussions are needed on how to capture the previous agreements, see R4-2004187 and R4-2004378.
· Companies are to review the CRs and provide their input. 

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

	Qualcomm
	Issue 2-1: we cannot agree to the proposal and the WF. More details in issue 2-2.
Issue 2-2: In our view, the options are expressed a little subjectively. If we understand correctly, one of the main sources of disagreement is whether to capture the synchronization clause or not. It is true that RAN4 made some agreements in May 2019 meeting about this but we still believe that a simple statement that mandates UE to meet transmit timing accuracy for transmission in PUR occasion would suffice. We would also like to bring up that in May 2019 when RAN4 were discussing the synchronization issue, there were yet no agreements on what the minimum periodicity of PUR occasions could be in RAN1/2. That’s why RAN4 discussed the issue in detail. Now, we know what they are. In eMTC, the minimum periodicity of PUR occasion is 8x10.24 = 81.92s (please refer to requestedPeriodicity-r16 in PURConfigurationRequest-r16 in TS 36.331). The maximum synchronization time that is captured in R4-2004188 is less than 1s. So synchronization time is significantly smaller than PUR periodicity. In this case, we believe specifying when UE should be allowed to transmit and when UE should drop a PUR occasion is not necessary. UE should always be able to transmit if it has data to transmit because it has ample time to synchronize. Our preference is still with the approach in option 2 but perhaps a few other things not related to synchronization in option 2 is missing that should be added.

	Ericsson
	We are trying to understand the technical motivation against the synchronization part covered in section 4.7.3.2 in CR R4-2004188. For us, the most important thing is to avoid any PUR transmission if the UE is not synchronized towards the cell and this agreement is important to capture in the Cr. But if companies are not very happy with the exact delays as agreed, that can be discussed. For example, if company feels that Tsearch is too short for normal DRX and eDRX, that can be discussed.
We also agree that there are other agreements not related to the synchronization that are missing in option 2, but they have been captured in option 1. If we have missed any, please let us know. 
Having said this, we hope companies can stick to the previous agreements and we can make better progress in this area in this meeting. 


	Huawei, HiSilicon
	Issue 2-1: 
We do not agree with the recommended WF. We do not the point to define Tsearch, as we discussed in our discussion paper.
Issue 2-2: 
We have similar view as Qualcomm on the need for synchronization requirements.
We also want to clarify from Qualcomm and Ericsson more specifically what is missed in option 2.

	Ericsson
	Issue 2-1 and Issue 2-2:
In order to make progress, we are open to discuss the exact delays if companies have concern on the agreed values. Since companies spent a lot of valuable time and effort in analyzing and discussing the PUR feature which eventually resulted in the above agreements, it is important that they are respected and properly captured the CR. 
On what part is missing in R4-2004379, please read R4-2004187 from Ericsson, Nokia, Nokia Shanghai Bell. 




 
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

	R4-2004188
	Company A

	
	Company B

	
	

	R4-2004379
	Company A

	
	Company B

	
	



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:
Not possible to make any agreement at this stage, more discussions are needed. 
Candidate options:
Recommendations for 2nd round:
Continue the discussions from the 1st round.




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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”



Discussion on 2nd round (if applicable)

Continue discussion in the 2nd round on the remaining aspects.

Moderator: Companies are encouraged to continue the discussions from the 1st round in time to make better progress. 

	Company
	Comments

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

	Qualcomm
	We think we have addressed the main concern from Ericsson on preventing UE from transmission of PUR without proper sync in the first round. Given minimum PUR periodicity of 82 seconds and max amount of sync time (less than 1 second) that UE needs to synchronize, can Ericsson identify a scenario when UE will NOT be in sync in time for PUR transmission? If there is no such scenario (which is our view), then why does RAN4 need to capture the requirements for Tsearch and rules for dropping PUR?

	
	

	Ericsson
	To Qualcomm: thanks for the clarification. 
We think the above clarification still does not address our concern. 
In normal DRX, we understand Qualcomm’s comment that the synchronization time is much shorter compared to the minimum PUR periodicity. As an example, assuming that the UE is configured with eDRX wherein the UE is typically unsynchronized towards the serving cell between two PTWs since the time between two PTWs can be very long, please note that this time can be significantly longer than the minimum PUR periodicity. Also important to note that PUR periodicity is not always aligned with the DRX/eDRX configuration which means the PUR transmission occasion can take place anytime between two PTWs. This means, the PUR transmissions can occur anytime between two PTWs where the UE is expected to be out of synchronization. In such cases, it is important to specify the expected behavior. Unless we have a behaviour, the UE may choose to drop the PUR transmission, in fact it may not even try to synchronize to be able to transmit. For example, if UE has sufficient time to perform the synchronization before PUR transmission, the UE should try to do so and make the transmission instead of maybe dropping the whole transmission. We think this scenario and the problem is an important and valid scenario that needs to be addressed, and the agreement in 4.7.3.2 addresses this concern. Otherwise, our concern is that the UE may not even try to do the transmission and choose to drop the PUR, and this should not be the desired behaviour. 


	Huawei, HiSilicon
	Now we understand better the concern from Ericsson: 
“our concern is that the UE may not even try to do the transmission and choose to drop the PUR, and this should not be the desired behavior”
We checked with our RAN2 people on this, and we understand use of PUR is up to UE implementation. Even UE decides not to do sync and drop PUR, it should still be allowed. Of course, we understand there is no motivation for UE to do so if PUR is suitable for the transmission. In this sense, we still do not see the need to specify synchronization requirements before PUR, as otherwise UE is mandated to use PUR and cannot choose to use other method such as legacy RACH or EDT. 
	5.3.3.1x	Conditions for initiating transmission using PUR
A BL UE or UE in CE can initiate transmission using PUR when all of the following conditions are fulfilled:
1>	the UE has a valid PUR configuration;
1>	the UE has a valid timing alignment value as specified in 5.3.3.x;
1>	the upper layers request establishment of an RRC connection; or the upper layers request resumption of an RRC connection and the UE has a stored value of the nextHopChainingCount provided in the RRCConnectionRelease message with suspend indication during the preceding suspend procedure;
1>	the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or mo-ExceptionData or delayTolerantAccess;
[bookmark: _Hlk23852942]1>	for CP transmission using PUR, the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the TBS configured for PUR.
NOTE 1:	Upper layers request or resume an RRC connection. The interaction with NAS is up to UE implementation.
NOTE 2:	It is up to UE implementation how the UE determines whether the establishment or resumption request is suitable for transmission using PUR.

	




	Ericsson
	The abovementioned RAN2 agreement does not state that the UE can e.g. drop/postpone due to not being synchronized to the serving cell, or whether the UE should try to synchronize before transmitting if it has enough time and carry out the transmission. We think the performance becomes unreliable otherwise. As we commented earlier, we think this is an issue especially in eDRX. The synchronization requirements are typically not defined in RAN2. RAN4 spent time discussing these issues about the expected UE behavior, and in our view, it is not conflicting with the existing RAN2 agreement as stated above. We are also open to discuss the values if companies are not comfortable with the agreed values.



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 
Summary of agreements:
· In current agreements Tsearch is FFS when the UE is not configured with eDRX [R4-1907733]. Tsearch is the time required for performing tracking loop.
· Proposals for Tsearch in normal DRX
· Option 1: Tsearch = 5 SF in normal coverage and enhanced coverage
· Other options are not precluded.

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005289
	Agreeable 

	R4-2004188
	Postponed

	R4-2004379
	Postponed






Topic #3: MPDCCH Improvement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003564
	Qualcomm Incorporated
	Observation 1. 
Precoder granularity of 1 PRB in frequency domain in distributed mode is not meaningful. Per RAN1 agreement in RAN1#99, there is a fixed predetermined relationship defined in both frequency and time domain for distributed mode which is followed in our simulation results. 
Observation 2. 
(RL, AL) pair of (2,4) is not valid for CE Mode B. This permutation is not simulated. Therefore, in-sync results for Set 1 in CE Mode B are absent. 
Observation 3. 
Simulation results show the most significant gain from R16 MPDCCH performance improvement is seen in SNR operating points less than -10 dB and in AWGN channel in RLM scenarios. 

Proposal 1:
RAN4 does not consider defining new RLM test cases based on R16 MPDCCH performance improvement in SNR points above -10 dB or in fading channel conditions. 
Proposal 2:
RAN4 to discuss the possibility of adding new RLM test cases based on R16 MPDCCH performance improvement in SNR points below -10 dB and AWGN channel. 


	R4-2004016
	Ericsson
	Observation: 
Performance gain of MPDSCH with DMRS+CRS is more than 1dB compared with DMRS-only MPDCCH, except for In-synch with static channel condition. 
Proposal: 
When the network configures the enhanced RLM (rlm-ReportConfig) and improved MPDCCH (mpdcch-crs-connected-config), UE applies the improved MPDCCH transmission parameters for evaluating the out-of-synch when UE reports the Event E1 to the network. This is applicable for both CE Mode A UE and CE Mode B UE.


	R4-2004017
	Ericsson
	Draft CR to capture the enhanced MPDCCH requirement



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 3-1: SNR test points
Sub-topic description:
Simulation results have been presented in R4-2003564 and R4-2004016. Based on the observations made, it seems the view from Qualcomm and Ericsson to apply RLM based on improved MPDCCH when channel quality gets bad, i.e., out-of-synch, is quite aligned. 
Open issues and candidate options before e-meeting:

Issue 3-1: SNR test points
· Proposals 1
· RAN4 does not consider defining new RLM test cases based on R16 MPDCCH performance improvement in SNR points above -10 dB or in fading channel conditions. 
· Proposal 2
· RAN4 to discuss the possibility of adding new RLM test cases based on R16 MPDCCH performance improvement in SNR points below -10 dB and AWGN channel. 
· Proposal 3
· When the network configures the enhanced RLM (rlm-ReportConfig) and improved MPDCCH (mpdcch-crs-connected-config), UE applies the improved MPDCCH transmission parameters for evaluating the out-of-synch when UE reports the Event E1 to the network. This is applicable for both CE Mode A UE and CE Mode B UE.

· Recommended WF
· In R4-2004016, it is proposed to apply enhanced RLM new when UE reports Event E1. In R4-2003564, it is proposed to apply enhanced RLM when SNR < -10 dB. Since Event E1 is reported typically when SNR < -10 dB.  In summary, it seems both proposals are quite aligned. Try to agree on proposal 3. 



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

	Qualcomm 
	Issue 3-1: we cannot agree on proposal 3. Our simulation results show that DMRS+CRS performance improvement is only seen in static channel in low SNR. Low SNR is only one of the conditions. We also have a question for proponent of option 3. Why is MPDCCH performance improvement only considered for enhanced RLM (event E1) and not for normal RLM OOS? Enhanced RLM is an optional UE capability so RAN4 should not apply an optional UE capability (MPDCCH performance improvement) on top of another optional UE capability (enhanced RLM).

	Ericsson
	We support the recommended WF.

	Huawei, HiSilicon
	Just question for clarification on proposal 3 –  does it mean the MPDCCH performance improvement is only considered for early OOS indication but not for OOS indication?

	Ericsson
	To answer to Qualcomm, in our view, the gain is there also for the fading channel below -10dB in R4-2003564, but it is lower.   For example, for EPA5 and ETU30 cases  in set 2 we have observed improvement of 1.25dB and 0.75dB improvement, respectively, although it depends on the definition of improvement.  
We can also agree to allow enhanced MPDCCH for both enhanced RLM E1 event as well as normal RLM OOS.   



 
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

	R4-2004017
	Huawei, HiSilcon: the CR is based on Proposal 3, and we suggest to first clarify the understanding. 

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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:
Try to see if companies can agree on following:
Based on the discussions, following is the potential agreement.
Enhanced MPDCCH is used:
· When enhanced RLM E1 event is triggered
· When in normal RLM OOS is triggered
Candidate options:
Recommendations for 2nd round:
If the tentative agreement cannot be agreed, more discussions can be expected in the second round. 






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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”



Discussion on 2nd round (if applicable)
Session chair: Based on comment it is not clear if there is a consensus on the proposed tentative agreement. Recommend confirming in the 2nd round.

Tentative agreements:
Try to see if companies can agree on following:
Based on the discussions, following is the potential agreement.
Enhanced MPDCCH is used:
· When enhanced RLM E1 event is triggered
· When in normal RLM OOS is triggered

Moderator: Companies are encouraged to continue the discussions from the 1st round in time to make better progress. 

	Company
	Comment	

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

	Qualcomm
	Unfortunately, our simulation results do not agree with Ericsson’s. We can agree that there is no reason to treat E1 even and normal RLM OSS differently and both can benefit from DMRS+CRS improvement. However, our results show that once fading channel is introduced, the gain becomes very small. Is it possible for other companies to contribute in simulations since it is hard to agree when there are only two sets of diverging results. 

	Ericsson
	In this meeting, we can agree that enhanced MPDCCH (DMRS+CRS) is used when enhanced RLM E1 event is triggered and when normal RLM OOS is triggered. Other interested companies are encouraged to provide simulation results for the this scenario for RAN4#95-e meeting. 

	
	



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 
Summary of agreements:
· Enhanced MPDCCH is used:
· When enhanced RLM E1 event is triggered
· When in normal RLM OOS is triggered
· Other interested companies are encouraged to provide simulation results for the this scenario for RAN4#95-e meeting based on agreed simulation assumptions (ref. R4-1914343). 


	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005289
	Agreeable 

	R4-2004017
	Postponed





Topic #4: DL Quality reporting
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004014
	Ericsson
	Proposal 1: 
RAN4 wait for RAN2 decision for the number of reporting values for 2-bit channel quality report table.

Proposal 2:
RAN4 use the channel quality mapping table shown in Table 2 if RAN2 decide to assign 2 bits for the channel quality report. (see below)
Proposal 3:
RAN4 use the channel quality mapping table as shown in Table 3 if RAN2 decide to assign 3 bits for the channel quality report.  (see below)

	R4-2004015
	Ericsson
	Draft CR to introduce DL channel quality reporting.

	R4-2004377
	Huawei, HiSilicon
	Draft CR to introduce DL channel quality reporting.



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 3-1: Reporting tables
Sub-topic description:
Open issues and candidate options before e-meeting:

Issue 3-1: Reporting table for 2-bit reporting (pending RAN2 decision)
· Proposals 1:
RAN4 use the channel quality mapping table shown in Table 2 if RAN2 decide to assign 2 bits for the channel quality report.
	
	Rmax
	1 or 2
	4
	8
	16
	32
	64
	128
	256

	Value 1
	Rmax / 8
	1
	1
	1
	2
	4
	8
	16
	32

	Value 2
	Rmax / 4
	2
	2
	2
	4
	8
	16
	32
	64 

	Value 3
	Rmax
	4
	4
	8
	16
	32
	64
	128
	256

	Value 4
	4 x Rmax
	8
	16
	32
	64
	128
	256
	256
	256



· Recommended WF
· Try to agree on proposal 1.

Issue 3-2: Reporting table for 3-bit reporting (pending RAN2 decision)
· Proposals 1:
RAN4 use the channel quality mapping table as shown in Table 3 if RAN2 decide to assign 3 bits for the channel quality report.  
	Configured Rmax
	Rmax <= 16
	Rmax >= 32

	Value 1
	No measurement reporting
	No measurement reporting

	Value 2
	1
	4

	Value 3
	2
	8

	Value 4
	4
	16

	Value 5
	8
	32

	Value 6
	16
	64

	Value 7
	32
	128

	Value 8
	64
	256



· Recommended WF
· Try to agree on proposal 1.


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

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

	Qualcomm
	Issue 3-1: we believe no agreement should be made until this issue is concluded in RAN2. We do not support the WF.
Issue 3-2: we believe no agreement should be made until this issue is concluded in RAN2. We do not support the WF.

	Ericsson
	Issue 3-1/3-2: Wait for RAN2 decision.  


	Huawei, HiSilicon
	Issue 3-1: Reporting table for 2-bit reporting (pending RAN2 decision)
Issue 3-2: Reporting table for 3-bit reporting (pending RAN2 decision)
Similar comment as Qualcomm and Ericsson.



 
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

	R4-2004015 (Ericsson)
	Qualcomm: Typo highlighted below
The MPDCCH repetition level for CQI-NPDCCH-Short-NB is chosen with regard to the signalled
Also, the following Table should be removed and added only after RAN2 has finalized the issue in order to avoid the risk of making it void.
Table 9.1.22.15-2: Downlink channel quality measurement report mapping of CQI-NPDCCH-Short-NB when the DL channel quality reporting is supported [7]

	
	Company B

	
	

	R4-2004377 (Huawei)
	Company A
Ericsson: We need to refer to TS36.321. Need channel quality report table and accuracy requirements.  In 4.7.X, what is T2? Where is T1?


	
	Huawei, HiSilicon: This CR has been submitted for several meetings, so it does not cover the accuracy and mapping table which were agreed in last meeting. 
We could add reference to 36.321. 
The definition of T2 is included in the CR already: T2 is the period from the beginning of the random access response to the beginning of PUSCH for DL channel quality reporting.
We have agreed in R4-1912735 that the measurement period in idle mode only includes T2. 

	
	



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:
For reporting table for 2-bit and 3-bit, RAN4 shall wait for RAN2 decision. 
Candidate options:
Recommendations for 2nd round:



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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”



Discussion on 2nd round (if applicable)
Session chair: Further discuss in the 2nd round the solutions for both 2-bit and 3-bit reporting tables. Once the RAN2 decision is made, one table will be kept.

	Company
	Comments

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

	Qualcomm
	Agree to defer until RAN2 concludes.

	Ericsson
	We also agree that RAN4 shall not introduce anything unless RAN2 has agreed to introduce reporting for with 2-bit and 3 bits. However, as also pointed out by the chairman, RAN4 is to further discuss the solutions for both 2-bit and 3-bit reporting tables. Once RAN2 has made a decision, that solution can be adopted. 
Can we therefore agree on the reporting table for 2-bit and 3-bit as shown in proposal 1 in issue 3-1 and 3-2 conditioned on RAN2 agreement?

	Huawei, HiSilicon
	We prefer to discuss this in next meeting. Once we have RAN2 agreement, it would not be difficult to agree on the mapping. 




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 
Summary of agreements:
· RAN4 shall wait for RAN2 conclusion regarding reporting table for 2-bit and 3-bit reporting.
· If RAN2 agrees to introduce 2-bit and 3 bit reportings, options for reporting tables to be considered include following (see next slide).
· Option for reporting table for 2-bit reporting
	
	Rmax
	1 or 2
	4
	8
	16
	32
	64
	128
	256

	Value 1
	Rmax / 8
	1
	1
	1
	2
	4
	8
	16
	32

	Value 2
	Rmax / 4
	2
	2
	2
	4
	8
	16
	32
	64 

	Value 3
	Rmax
	4
	4
	8
	16
	32
	64
	128
	256

	Value 4
	4 x Rmax
	8
	16
	32
	64
	128
	256
	256
	256


· 
· Option for reporting table for 3-bit reporting
	Configured Rmax
	Rmax <= 16
	Rmax >= 32

	Value 1
	No measurement reporting
	No measurement reporting

	Value 2
	1
	4

	Value 3
	2
	8

	Value 4
	4
	16

	Value 5
	8
	32

	Value 6
	16
	64

	Value 7
	32
	128

	Value 8
	64
	256



· Other options are not precluded.

	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”

	R4-2005289
	Agreeable 

	R4-2005422
	Agreeable

	R4-2005423
	Agreeable



Topic #5: Performance Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004185
	Ericsson
	Proposal 3:	
RAN4 shall discuss the RF margin to use for defining the accuracy requirements for RSS based RSRP measurement. Options include: 
· RF margin of 3 dB 
· Averaged value of the RF margin proposals from the different companies
· Rel-8 RF margin of 4 dB

	R4-2004380
	Huawei, HiSilicon
	Proposal 3:
RAN4 should take the averaged value of the baseband errors in deriving the accuracy requirements for RSS based measurement.
Proposal 4:
RAN4 to use RF margin of 4dB for BL UE and 2.5dB for non-BL UE in deriving the accuracy requirements for RSS based measurement.

	R4-2004381
	Huawei, HiSilicon
	Draft CR to introduce accuracy requirements.




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 3-1: Accuracy requirements
Sub-topic description:
It was agreed to use same RF margin that was used for deriving the CRS based RSRP measurement accuracy requirements [R4-2002268] for cat-M. It is noted that RF margin of Rel-8 UEs which was used as reference for cat-M has been tightened since then. Companies have assumed following RF margins in their simulations: 
	Company
	 RF margin

	Ericsson 
	3 dB [R4-1914726]

	Intel
	2.5 dB [R4-1913454]

	Nokia
	2.0 dB [R4-1915167]

	Huawei
	4 dB for BL UE and 2.5dB for non-BL UE [R4-2001653]

	Qualcomm
	3 dB [RAN4#93 meeting minutes]



Open issues and candidate options before e-meeting:

Issue 5-1: RF margin to use for RSS based measurements
· Proposals 1:
RAN4 shall discuss the RF margin to use for defining the accuracy requirements for RSS based RSRP measurement. Options include: 
· RF margin of 3 dB 
· Averaged value of the RF margin proposals from the different companies
· Rel-8 RF margin of 4 dB

· Proposals 2: RAN4 should take the averaged value of the baseband errors in deriving the accuracy requirements for RSS based measurement.
· Proposal 3: RAN4 to use RF margin of 4dB for BL UE and 2.5dB for non-BL UE in deriving the accuracy requirements for RSS based measurement.

· Recommended WF
· Companies are encouraged to provide their view on what RF margin to use. 

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

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

	Qualcomm
	We cannot support an RF margin of less than 3 dB for BL UEs. We also cannot support averaging of RF margin used from different companies because some may have assumed a quite optimistic margin. Our view is that one margin should be decided for BL UE and another for non-BL UE and the averaged values of baseband errors should be added with these margins for final accuracy requirements. For the actual RF margin value, we support 3 dB for BL UE (but can also agree on 4 dB). For non-BL UE, we can support 2.5 dB.

	Ericsson
	Issue 5-1:
We are also OK to use 3 dB RF margin for the BL UE. We also OK to take the averaged value of the baseband errors and later add the agreed RF margin for final accuracy requirements. For the non-BL UEs, we are OK to use 2.5 dB and follow the same approach.  
 

	Huawei, HiSilicon
	We do not agree to use averaged value of the RF margin as also commented by Qualcomm. We understand RAN4 has well-established assumption for RF margin, and we are not sure why this RSS accuracy should take a different approach. 
On the exact value, we think Ericsson paper R4-1711455 has explained what was assumed for CRS based accuracy. Basically, we were using the Rel-8 assumption 4dB for BL UE (because it’s low-cost so the enhanced calibration was not assumed), and Rel-12 assumption of 2.5dB for non-BL UE. 

	Ericsson
	Actually, the RF margin for low complexity UEs is not well established. The work on tightening of RF margin was done while the MTC work was going on, and we did not spend much time discussing both features. Since most companies have used 3 dB in their own simulation assumptions, I think we should be open to discuss whether the same number can be assumed for deriving accuracy requirements. This will improve the overall performance for both UE and NW, so why not? In fact the 4 dB was reused from rel-8, and now we are in rel-16, and there has been a lot of progress since rel-8. Also, if we agree to use 3 dB RF margin, if companies want, to can use same margin also for CRS based measurement. Otherwise, we can only focus on the RSS. We can open for both.  


 
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

	R4-2004381
	
Qualcomm: it would be beneficial and clearer if the title or the beginning of the clause mentions that these are accuracy requirements for RSS-based RSRP measurement. We didn’t find any mention of RSS in this CR.

	
	
Ericsson:
We see impact on the core requirement due to RSS, e.g. the measurement conditions and measurement delays in IDLE/CONNECTED mode are missing. Moreover, the discussions on the RF margin needs to be agreed before we can work on the CR. So our prefer is to focus on these open issues and then later try to agree on the CR. 

	
	Huawei, HiSilicon: To address the comments: 
We can clarify the applicability in the beginning of the section. 
Measurement conditions and measurement delay are core part and will be captured in section 4 and 9. We can update the numbers after the conclusion on RF margin is reached.


	
	Ericsson
In our view, we should first try to agree on the technical issues we need in order to derive the exact accuracy requirements.  Once these issues are resolved, it’s easier to work on the CR. 

	
	Company B

	
	



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:
Continue the discussions from 1st round. 
Candidate options:
Recommendations for 2nd round:
Continue the discusssions from the 1st round. 



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

	#1
	WF on RRM agreements for release 16 MTC
Comment: intention of this WF is to capture the agreements from all topics above (topic 1-5).
	Ericsson





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”



Discussion on 2nd round (if applicable)
Issue 5-1: RF margin to use for RSS based measurements
Session chair: No consensus to make RF margin averaging. Further discuss in the 2nd round a fixed RF margin to use for RSS based measurements for BL and non-BL UEs based on proposed options
RF margin to use for RSS based measurements 
· Non-BL UEs 
· Option 1: 2.5 dB
· BL UEs
· Option 1: 4 dB
· Option 2: 3 dB

Moderator: First priority will be given to the core part, and this topic (performance part) will be given second priority. 

	Company
	Comments

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

	Qualcomm
	We agree on averaged of simulation results (excluding RF margin) to be added with an agreed RF margin for final requirements. RF margins above are agreeable to us.

	Ericsson
	As commented in the first round, we are also OK to average the simulation results excluding RF margin and add the RF margin on top. 
For non-BL UEs, we can agree to use option 1 (2.5 dB). For BL UEs, we prefer option 2 which is 3 dB. Since most companies have used 3 dB in their own simulations and a lot has progressed since rel-8, it would be pity to not utilize the potential of RSS. Therefore if companies can agree to use 3 dB, we could revise R4-2004381 to include the updated accuracy levels. 

	Huawei, HiSilicon
	We are fine to use 2.5dB for non-BL and we prefer to use 4dB for BL, both are same as for CRS based measurements. It would be strange if RSS has a different RF margin assumption from CRS.
Also, BL UE is low cost, so it is not likely to pass the same calibration process as for normal Cat UEs, and we should be careful to tighten the margin. When the RF margin for normal UE were tightened in Rel-12, there was quite extensive discussions. We understand this is not the scope of WI.





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 
Summary of agreements:
· RSS measurement accuracy requirements are to be specified by averaging the simulation results (excluding RF margin) and a fixed RF margin is added on top. 
· For the RF margins, following options are under consideration:
· Non-BL UE	
· 2.5 dB
· BL UE
· Option 1: 3 dB
· Option 2: 4 dB

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2005289
	[bookmark: _GoBack]Agreeable 
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