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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This documents provides the proposals and summary of discussions of the following second phase email discussion for identified issues of NB-IoT co-existence with NR [6].
[100e-LTE-NB_IOTenh3-NR-Coexistence-03] Email discussion/approval on capturing via a TP the cases omitted by spec for downlink channels by 2/27 – Yubo (Huawei)
Document update and revision
For easier tracking and efficient email discussion, please follow the steps below to update and revise this document:
· Input the comments in the table.
· Increase the version number of the document by 1.
· Input the revision history into the following table
· Upload to inbox/draft/6.2.2.4.
	Version
	Revision

	1
	The initial document by FL.

	2
	Ericsson comments added

	3
	ZTE’s comments added

	4
	Nokia, NSB comments added

	5
	Huawei, HiSilicon’s comments added

	6
	QC’s comments added

	7
	FL’s proposal.

	8
	ZTE’s comments on FL’s proposal



Discussion

[bookmark: _Ref32856385]Issue #4: NPDCCH with SPS C-RNTI
[5] proposes that the resource reservation applies also to NPDCCH with SPS C-RNTI. Because in 211 it is not clear whether resource reservation also apply to NPDCCH with SPS C-RNTI.
Then there is the following proposal:
Proposal 1: The resource reservation applies also to NPDCCH with CRC scrambled by SPS C-RNTI, and endorse the following text proposal to 36.211.

	Text proposal to 36.211
10.2.5.5	Mapping to resource elements
<unchanged parts are omitted>
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	In a subframe that is fully reserved, the NPDCCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDCCH mapping but not used for transmission of the NPDCCH.



	Company
	Comment

	Ericsson
	We support the proposal, and we propose to also add “using UE-specific NPDCCH search space” in this and similar occurrences in 36.213.

	ZTE
	We are fine with this proposal.

	Nokia, NSB
	We are fine with the text proposal

	Huawei, HiSilicon
	We are fine with this proposal.
We think it may be also necessary that the resource reservation is applied to NPDCCH in USS, then the TP is updated as below:
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDCCH transmission associated with C-RNTI or SPS C-RNTI in the UE specific search space,

	Qualcomm
	We support the proposal.

	FL’s proposal
	Update by adding “using UE-specific NPDCCH search space”. The following is proposed:
Proposal: The resource reservation applies also to NPDCCH with CRC scrambled by SPS C-RNTI, and endorse the above text proposal to 36.211



[bookmark: _Ref32856426]Issue #5: Resource reservation in special subframe for TDD
In [3], it is proposed that symbol-level resource reservation cannot be supported for TDD special subframes. Because the number of downlink symbols in a given slot in special subframe may not be 7 symbols and NRS pattern in special subframe may be different from normal subframes. 
It was proposed in [3] that for TDD NB-IoT, when the second bitmap and third bitmap are configured, resource reservation with symbol-level granularity cannot be applied for special subframes. As the corresponding change of spec may impact the text proposal in [100e-LTE-NB_IOTenh3-NR-Coexistence-01], the following is proposed for easier capturing:
Proposal 2: For TDD NB-IoT, when the second bitmap and third bitmap are configured, the symbols of special subframes are not expected to be reserved, and endorse the following text proposal.
	Text proposal to 36.213
16.4	Narrowband physical downlink shared channel related procedures
A NB-IoT UE shall assume a subframe as a NB-IoT DL subframe if
-	the UE determines that the subframe does not contain NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, and
-	for a NB-IoT carrier that a UE receives higher layer parameter operationModeInfo, the subframe is configured as NB-IoT DL subframe or the subframe is a TDD special subframe configured for NB-IoT DL transmission after the UE has obtained SystemInformationBlockType1-NB. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter downlinkBitmapNonAnchor. 
-	the subframe is configured as NB-IoT DL subframe by the higher layer parameter valid-subframe-config-DL.
-	except when the UE is configured with higher layer parameter additionalTxSIB1-Config set to TRUE, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.
If symbol- reserved-resource-config-DL-second-slot and/or symbol- reserved-resource-config-DL-first-slot is configured, it is not expected that any symbol in special subframes is reserved.
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter multi-TB-Unicast-config, there shall be a maximum of 2 downlink HARQ processes.




	Company
	Comment

	Ericsson
	We are fine with excluding symbols in special subframes from resource reservation if there is no elegant solution for this case.

	ZTE
	We support not applying symbol-level resource reservation in special subframes. However, “the symbols of special subframes are not expected to be reserved” in proposal 2 is not clear. How about change to: 
“For TDD NB-IoT, when the second bitmap and third bitmap are configured, symbol-level granularity resource reservation is not applied for special subframes.”?
TP example:
If a slot in a special subframe is reserved by slot-reserved-resource-config-DL, all symbols in the slot are expected to be reserved.

	Nokia, NSB
	We are fine with the proposal. We think the current wording can be improved but have no strong view.  

	Huawei, HiSilicon
	We think the limitation of proposal 2 is not needed. Special subframe should also support symbol level bitmap to ensure flexibility of resource reservation.
For the concern on the number of OFDM symbols in a slot not be 7 symbols or NRS mapping rule different from normal subframe, we think it can be addressed by clarification. A straightforward way is that for DL UE only follows the first m bits in the symbol level bitmap, where m is the number of OFDM symbols used for DL transmission.

	Qualcomm
	We are okay to exclude the special subframe from the second and third bitmap. But the proposal seems to exclude the case that the special subframe is fully reserved. If it is not the case, we can consider to update the proposal as the following
Proposal 2: For TDD NB-IoT, when the second bitmap and third bitmap are configured, the special subframe is not expected to be configured as partially reserved   

	FL’s proposal
	Considering the commonality of such issue for NB-IoT and eMTC, to align the wording between each other, we would propose that the symbol-level resource reservation for TDD special subframes follow the first bits in the bitmap parameters, if the concern in [3] can be addressed.
It seems that this can be clarified in the updated RRC parameter list and captured in 36.331, as in RAN1 spec wording, normally just “reserved by higher layer parameter…” is used and not touch the details of the bitmaps.
The proposal is updated as below:
Proposal 2: For TDD NB-IoT, when the second bitmap and third bitmap are configured, the symbol-level resource reservation follow the first bits in the bitmap parameters

	ZTE’s comment on FL’s proposal
	Different from eMTC, NRS symbol cannot be reserved in NB-IoT and the NRS location for different special subframe configuration is different. So, NB-IoT cannot use same solution as eMTC. 
We can support Qualcomm’s proposal:
Proposal 2: For TDD NB-IoT, when the second bitmap and third bitmap are configured, the special subframe is not expected to be configured as partially reserved.



[bookmark: _Ref32846438]Summary
FL’s proposal:
Proposal 1: The resource reservation applies also to NPDCCH with CRC scrambled by SPS C-RNTI, and endorse the following text proposal to 36.211.

	Text proposal to 36.211
10.2.5.5	Mapping to resource elements
<unchanged parts are omitted>
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space,
-	In a subframe that is fully reserved, the NPDCCH transmission is postponed until the next NB-IoT downlink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved OFDM symbols shall be counted in the NPDCCH mapping but not used for transmission of the NPDCCH.
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