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1 Scope of the offline email discussion
This document contains the summary of the offline email discussion “[AT109bis-e][414][eMTC] Coexistence with NR - Open issues”, as indicated below:
· [AT109bis-e][414][eMTC/NB-IoT] Coexistence with NR - Open issues (ZTE)


Scope: Remaining open issues on coexistence with NR.


Intended outcome: Report including a list of proposals categorized as agreeable, need further discussion etc.. The outcome can be provided in R2-2003929.

Deadline: Monday, Apr. 27th 10:00 UTC 
2 Offline email discussion
2.1 Summary for NB-IoT

#1-1: Whether to specify broadcast signaling
In last meeting, RAN2 has agreed to specify dedicated signaling for providing carrier-specific resource reservation configuration for NB-IoT coexistence with NR. During the meeting discussion, there had suggestion to also specify broadcast signaling to provide resource reservation configuration. 

In this meeting, based on some observations on NB-IoT and NR coexistence scenarios and the intention respectively for DL and UL resource reservation, the following proposal has been submitted:
	[1]
	ZTE
	Proposal 1: It’s suggest RAN2 to decide not to specify SIB for providing NB-IoT and NR coexistence parameters.


Q1: Companies are invited to provide comments on whether to specify broadcast signaling for providing carrier-specific resource reservation configuration for NB-IoT.
	Company
	Yes, to specify SIB/No, not to specify SIB
	Detailed comments

	Huawei
	Prefer not
	We need to wait for RAN1 to see if there are cases where this would be beneficial.
If there are cases where there is benefit, it cannot be SIB2 (not enough space) so this will require the introduction of a new SIB. In any case, dedicated signalling should be the baseline and SIB, if agreed, optional at the NW (e.g. based in the UE population and the deployment). 
Now, considering Q3, we wonder if this would mean that the NW should signal both subframe and slot level configuration in the SIB, making the SIB even bigger.


	Ericsson
	FFS
	Also think we should wait for RAN1 reply first. 

In general, we'd prefer flexibility e.g. to signal part in SI and rest in dedicated signaling. However, for NB-IoT this could result in more pain vs real gain. We'd still be open to discuss this option for NB-IoT as well. 

	ZTE
	Prefer not
	In the latest version of RAN1 response LS [R1-2002897], the main points can be summarized as following:

· It should be possible to configure different parameters for different carriers but in some cases, periodicity and startPosition may be common. 
· it may be a reasonable assumption that the subframe-level bitmap and the slot/symbol-level bitmaps are not likely to need to be configured simultaneously.
· And in some cases, all the parameters may be the same, but it should be possible to configure different parameters for different carriers.
· None of the parameters are likely to be common (for uplink and downlink) in most cases.
· None of the parameters are likely to be common (in neighbour cells on the same carrier frequency) in most cases.

With reference to the above RAN1 answers, from scenario perspective, we are not convinced on the necessity of specifying SIB for providing carrier-specific resource reservation configuration for NB-IoT. We also generally agree with some above comments, e.g., maybe more pain than real gain with SIB; a new SIB (not SIB2) if really needed; the new SIB may be even big (with both subframe and slot level bitmap, both DL and UL for one carrier, info for several carriers), etc.
Moreover, according to the discussion in [R1-2002856], several options for having both SIB and dedicated signaling have been mentioned, e.g., the option that one or several “common” configurations in SIB and they can be overridden by the configuration in unicast RRC, the option that several “common” per-carrier configurations in SIB and in unicast signaling each carrier includes a pointer to one of these configurations. In above, HW also mentions other option that dedicated signaling should be the baseline and SIB is optional at the NW. Ericsson mentions the option that part in SI and rest in dedicated signaling. We think we have no enough time to compare all these options and make specification work accordingly.

	Nokia
	FFS
	We are OK to consider some common SIB for simple resource reservation scenarions such as sub-frame level bitmap. This will be similar to LTE valid-bitmap cases. When more granular resource reservation is required, dedicated signaling should be used.  As dedicated signaling covers all the possible scenarios it can be the basic option. But signaling via SIB for such cases also needs to be supported.

	Lenovo
	FFS
	We are fine to introduce some design for resource reservation, but we needs to wait the RAN1 determination.

	Qualcomm
	FFS
	Wait for RAN1 response.


Conclusion: 
2 of 6 companies prefer not to specify broadcast signaling for providing carrier-specific resource reservation configuration for NB-IoT. Other 4 companies suggest to wait for RAN1 formal response and 1 of these 4 companies is OK to consider SIB for simple resource reservation scenarios such as sub-frame level bitmap. As there are no majority view and more companies think we should wait for RAN1 response, no proposal for this issue of SIB.
Proposal:
No proposal.

Q2: If the answer for Q1 is yes, companies are invited to provide comments to the table below.
	Company
	Detailed comments on how to specify SIB and what’s the relationship between the configuration in SIB and dedicated signaling

	Huawei
	As indicated in Q1, this will require the introduction of a new SIB
as RAN1 has indicated UE specific activation, the dedicated signalling could look like the signalling for the DL bitmap
dl-NR-ResourceReservationConfig-r16
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Conclusion: 
As there are no agreement on whether to specify SIB for resource reservation configuration for NB-IoT, no proposal for detailed design.
Proposal:
No proposal.
#1-2: New UE capabilities

As mentioned in [1], one RAN1 requirement is to have separate indications for subframe level and slot/symbol-level resource reservation capabilities for NB-IoT. For slot-level and symbol-level resource reservation, only one capability is enough and which can be used to indicate supporting both slot-level and symbol-level resource reservation together. The related proposal is as following:
	[1]
	ZTE
	Proposal 2: It’s suggest RAN2 to introduce two NB-IoT UE capabilities for separately indicating subframe level and slot/symbol-level resource reservation capabilities.


Q3: Companies are invited to provide comments to the table below, on whether to introduce two NB-IoT UE capabilities for separately indicating subframe level and slot/symbol-level resource reservation capabilities.
	Company
	Yes/No
	Detailed comments

	Huawei
	FFS
	Better to wait for RAN1 before concluding.
But if we have separate capabilities, we may need to revisit the structure of the signalling and have two independent parameters rather than a CHOICE.

	Ericsson
	FFS
	This should be determined by RAN1.

	ZTE
	FFS
	We just think this may need new UE capabilities besides the working assumption about UE capabilities in last meeting. Surely, this can wait for RAN1 before concluding.
For possible impacts on RAN2, not clearly understand why we need to revisit the structure of the signaling (I assume HW means dedicated signaling?) and have two independent parameters rather than a CHOICE. If the case that UE report both of these capabilities is considered, it may be needed. But as RAN1 has assumption that the subframe-level bitmap and the slot/symbol-level bitmaps are not likely to be configured simultaneously, we think it may be highly possible for NW to configure either subframe level or slot/symbol-level resource reservation in dedicated signaling, based on UE’s capabilities. 

But if SIB is considered, we also assume two independent parameters for subframe level or slot/symbol-level resource reservation rather than a CHOICE are needed. 

	Nokia
	Yes
	Assuming subframe level reservation refers to the NB-IoT subframe with 15 KHZ SCS as granularity. UE supports this reservation already. For having more granular resource reservations requires additional capability at UE. So it is 
referred to have two capabilities.  For UE supporting slot level capability, the subframe level support would be subset. 

	Lenovo
	FFS
	Based on the following RAN1 determination. Then we could further discuss what kind of option we could apply.

	Qualcomm
	FFS
	This should be decided by RAN1.


Conclusion: 
2 of 6 companies think more granular resource reservations (slot level) requires additional capability at UE. Other 4 companies suggest to wait for RAN1 decision. 1 of 4 companies think if we have separate capabilities, we may need to revisit the structure of the signaling. As there are no majority view, no proposal for this issue.
Proposal:
No proposal.
#1-3: Signalling optimization

In last meeting, there has some initial discussion on signaling optimization. Based on the current NB-IoT 36.331 CR, companies can further suggest optimization on the dedicated signaling, or the possible SIB signaling.
Q4: Companies are invited to provide comments to the table below, on whether to have further signaling optimization on the current dedicated signaling, or the possible SIB signaling, and how.

	Company
	Yes/No
	Detailed suggestions

	Huawei
	No
	At least in the dedicated signalling, we do not need to indicate the configuration is carrier or cell specific. If the parameter is defined as Need ON,  the configuration can be kept when we change carrier or cell for the UP solution (up to eNB to decide)
We do not think that signalling optimisations at parameter level are useful.

	Ericsson
	FFS
	

	ZTE
	No
	Generally agree with HW.

	Nokia
	FFS
	

	Lenovo
	FFS
	

	Qualcomm
	FFS
	Depends on response from RAN1.


Conclusion: 
2 of 6 companies think no signaling optimisations are needed for the dedicated signaling. Other 4 companies suggest to FFS. As there are no majority view, no proposal for this issue. That also means the current signaling in the TS 36.331 could be as it is.
Proposal:
No proposal.
During last meeting discussion for LS out R2-2001888, company has mentioned the signaling optimization for mobility case. E.g., for NB-IoT, when resumption in a neighboring cell, it may be possible the previous configuration parameters can be reused, avoiding to signal them again?
Q5: Companies are invited to provide comments to the table below, on whether to have signaling optimization for mobility case in NB-IoT and how.
	Company
	Yes/No
	Detailed suggestions

	Huawei
	No
	see answer to Q4

	Ericsson
	No
	In general we don't think we can assume configuration would be similar in neighboring cells, but note again this is one question we asked RAN1 to provide us feedback on.

	ZTE
	No
	Per our understanding, different neighbour cells may have different coexistence scenarios. For example, different cells may configure NR SSB with different periodicity in DL and have different NR SRS configuration in uplink. Therefore, it’s difficult to assume any resource reservation parameters are likely to be the same in neighbour cells. Also, RAN1 has answered that none of the parameters are likely to be common in most cases. So from scenario perspective, it’s not necessary to have further signaling optimisation.
Even in some special cases, some of parameters can be same, we agree with HW’s thinking in Q4 from signaling perspective.

	Nokia
	No
	The signaling need not consider scenario having common configuration across cells. Assuming each of the NR cell independently can modify the resource for its interworking based on loading, this will also restrict the use of this feature.

	Lenovo
	No
	The same view as Nokia.

	Qualcomm
	FFS
	Depends on RAN1 response.


Conclusion: 
5 of 6 companies have similar view that the signaling need not consider scenario having common configuration across cells. 1 company suggest to wait for RAN1 response. Even majority view is not to introduce signaling optimization for mobility case in NB-IoT, as we still need to wait for RAN1 response before final decision, no proposal for this issue. 
Proposal:
No proposal.
#1-4: Other issues:

Q6: If there has any other issues for NB-IoT, companies are invited to provide comments to the table below.

	Company
	Issues or comments

	
	


Conclusion: 
No other issue has been raised.
Proposal:
No proposal.
2.2 Summary for eMTC

#2-1: Whether to specify broadcast signaling
In last meeting, RAN2 has agreed to specify dedicated signaling for providing resource reservation configuration and DL subcarrier puncturing configuration for eMTC coexistence with NR. During the meeting discussion, there had suggestion to also specify broadcast signaling to provide these configurations. 

In this meeting, based on some observations on the intention respectively for DL and UL resource reservation, the following proposal has been submitted in [2]:
	[2]
	ZTE
	Proposal 1: It’s suggest RAN2 not to specify system information for providing resource reservation parameters for eMTC and NR coexistence.


Moreover, based on the understanding that DL subcarrier puncturing configuration can be per eMTC narrowband, the following proposal has been submitted:
	[2]
	ZTE
	Proposal 2: It’s feasible to provide DL subcarrier puncturing configuration via SIB message.


Q7: Companies are invited to provide comments on whether to specify broadcast signaling for providing resource reservation configuration for eMTC.
	Company
	Yes, to specify SIB/No, not to specify SIB
	Detailed comments

	Huawei
	Prefer not
	For eMTC, it is clear the configuration is cell specific. However it cannot be SIB2 (not enough space) so this will require the introduction of a new SIB and this will impact system information acquisition delay for all UEs. 

We think dedicated signalling should be the baseline (needed anyway for handover) and SIB, if agreed, optional at the NW (e.g. based in the UE population).

	Ericsson
	Yes
	We prefer option for NW to broadcast (at least part of) the configuration in SI and use delta signaling per UE if additionally needed.  This could potentially e.g. lower the time / UE power consumption when transitioning to connected mode. 
However, as for NB-IoT, we think we should get RAN1 reply before really discussing this further. 

	ZTE
	Prefer not
	With reference to the answers in [R1-2002897] (mentioned in Q1), from scenario perspective, we are also not convinced on the necessity of specifying SIB for providing cell-specific resource reservation configuration for eMTC. 

For eMTC, a new SIB for resource reservation configuration, if agreed, may be not as big as that in NB-IoT since only one set configuration is needed. But with RAN1 assumption, it’s still highly possible to include both DL and UL configuration etc. Then the bad impacts on SIB acquisition cannot be ignored. 

Also, there would have several potential options for having both SIB and dedicated signaling, e.g., the option that one configurations in SIB and they can be overridden by the configuration in unicast RRC, the option that dedicated signaling should be the baseline and SIB is optional at the NW, or the option that part in SI and rest in dedicated signaling. We think we have no enough time to compare all these options and make specification work accordingly.

	Nokia
	Yes
	Some course level resource reservation at SIB level with finer rsource reservation details via dedicated signaling is 
referred.

	Lenovo
	Yes
	We prefer the option that SIB and dedicated RRC signaling applied together from the view of UE receiving efficient configuration information with less power wasting.

	Qualcomm
	Yes
	This depends on response from RAN1.


Conclusion: 
3 of 6 companies are fine for NW to broadcast (at least part of) the configuration in SIB and use delta signaling per UE if additionally needed.  2 of 6 companies prefer not to specify broadcast signaling for providing resource reservation configuration for eMTC. 2 company suggest to wait for RAN1 formal response. As there are no majority view, no proposal for this issue of SIB.
Proposal:
No proposal.

Q8: Companies are invited to provide comments on whether to specify broadcast signaling for providing DL subcarrier puncturing configuration for eMTC.
	Company
	Yes, to specify SIB/No, not to specify SIB
	Detailed comments

	Huawei
	prefer not
	The parameter is only two bits so we think it does really matter whether dedicated signalling or broadcast signalling. We still think that configuration only used in connected mode should be 
ignaled via dedicated signalling rather than SIB signalling.

	Ericsson
	Yes
	We are OK to have this in SI for this feature.

	ZTE
	No strong view
	Per our understanding, the configuration for this feature is to indicate the number of punctured downlink subcarriers and their locations. Such configuration can be per eMTC narrowband. Previously, we are fine to provide this information via SIB message, and if this is the case, the configuration in dedicated signaling can be skipped.

But we tend to agree with Huawei the motivation for this signaling optimization may be not so strong.

	Nokia
	Yes
	Assuming this puncturing is meant for some common transmission of NR, this can be supported in SI.

	Lenovo
	Yes
	This puncturing is some common transmission of NR.

	Qualcomm
	Yes
	Depends on RAN1 response.


Conclusion: 
4 of 6 companies prefer to specify broadcast signaling for providing DL subcarrier puncturing configuration for eMTC. Other 2 companies think the motivation for this signaling optimization may be not so strong.

Proposal:
Proposal 1: It’s suggested to additionally specify DL subcarrier puncturing configuration for eMTC in broadcast signaling. The details can be discussed in running CR.
Q9: If the answer for Q7 and/or Q8 are yes, companies are invited to provide comments to the table below.
	Company
	Detailed comments on how to specify SIB and what’s the relationship between the configuration in SIB and dedicated signaling

	Huawei
	see answer to Q2 for NB-IoT


Conclusion: 
As there are no agreement on whether to specify SIB for resource reservation configuration, no proposal for detailed design.
Proposal:
No proposal.
#2-2: New UE capabilities

As analyzed in [2], only one capability to indicate supporting both slot-level and symbol-level resource reservation may be needed for eMTC. The related proposal is as following:
	[2]
	ZTE
	Proposal 3: It’s suggest RAN2 to introduce an eMTC UE capability for indicating slot/symbol-level resource reservation capability


Q10: Companies are invited to provide comments to the table below, on whether to introduce eMTC UE capability(s) for indicating subframe level, slot/symbol-level resource reservation capabilities.
	Company
	Yes/No
	Detailed comments

	Huawei
	FFS
	better to wait for RAN1 before concluding

	Ericsson
	FFS
	Agree with HW

	ZTE
	Yes
	Per our understanding, a bit different from NB-IoT, for eMTC, there has no subframe-level parameters in R16 eMTC resource reservation configuration. RAN1 has assumption that legacy subframe-level resources configuration, e.g., fdd-DownlinkOrTddSubframeBitmapBR-r13 and fdd-UplinkSubframeBitmapBR-r13 can be applied to R16 eMTC. Then we think there has no need for eMTC UE to indicate subframe-level resource reservation capability. Only one eMTC UE capability for indicating support of slot/symbol-level resource reservation is enough.
We are also fine to wait for RAN1 before concluding.

	Nokia
	Yes
	Agree with ZTE

	Lenovo
	FFS
	Agree with HW, wait for RAN1 details.

	Qualcomm
	FFS
	Need input from RAN1.


Conclusion: 
2 of 6 companies think more granular resource reservations (slot level) requires additional capability at UE. Other 4 companies suggest to wait for RAN1 decision. As there are no majority view, no proposal for this issue.
Proposal:
No proposal
#2-3: Signalling optimization

In last meeting, there has some initial discussion on signaling optimization. Based on the current eMTC 36.331 CR, companies can further suggest optimization on the dedicated signaling, or the possible SIB signaling.
Q11: Companies are invited to provide comments to the table below, on whether to have further signaling optimization on the current dedicated signaling, or the possible SIB signaling, and how.

	Company
	Yes/No
	Detailed suggestions

	Huawei
	No
	see answer to Q4

	Ericsson
	FFS
	

	ZTE
	No
	See answer to Q4.

	Nokia
	FFS
	

	Lenovo
	FFS
	

	Qualcomm
	FFS
	Wait for RAN1 response.


Conclusion: 
2 of 6 companies think no signaling optimisations are needed for the dedicated signaling. Other 4 companies suggest to FFS. As there are no majority view, no proposal for this issue. That also means the current signaling in the TS 36.331 could be as it is.
Proposal:
No proposal.
During last meeting discussion for LS out R2-2001888, company has mentioned the signaling optimization for mobility case. E.g., for eMTC:

·    when handover, it may be possible parameters are the same in the new cell, there is no need to provide them again.
·    when resumption in a neighboring cell, it may be possible the previous configuration parameters can be reused, avoiding to signal them again
Q12: Companies are invited to provide comments to the table below, on whether to have signaling optimization for mobility case in eMTC and how.

	Company
	Yes/No
	Detailed suggestions

	Huawei
	no
	See answer to Q4

	Ericsson
	No
	See Q5

	ZTE
	No
	See answer to Q5.

	Nokia
	No
	

	Lenovo
	No
	

	Qualcomm
	FFS
	Depends on RAN1 response.


Conclusion: 
5 of 6 companies have similar view as that for NB-IoT mobility case, e.g, the signaling need not consider scenario having common configuration across cells. 1 company suggest to wait for RAN1 response. So similar as NB-IoT, no proposal for this issue. 
Proposal:
No proposal.
#2-4: Other issues:

Q13: If there has any other issues for eMTC, companies are invited to provide comments to the table below.

	Company
	Issues or comments


Conclusion: 
No other issue has been raised.
Proposal:
No proposal.
3 Summary 

Proposal 1: It’s suggested to additionally specify DL subcarrier puncturing configuration for eMTC in broadcast signaling. The details can be discussed in running CR.
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