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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This document provides the proposals and summary of discussions of the following second phase email discussion for identified issues of NB-IoT co-existence with NR [10].
[100b-e-LTE-NB_IoTenh3-Coex-NR-01] Resource reservation for TDD NB-IoT by 4/24 and corresponding TP (if any) by 4/30 – Yubo (Huawei)
· Issues #1, #4 in R1-2002700

Discussion
[bookmark: _Ref32856382]Issue #1: whether to support symbol-level resource reservation for TDD special subframe
It seems agreeable that symbol-level resource reservation for TDD special subframe is not supported. Then the possible text proposal is as below:
-----------------------------------------------------Start of Text Proposal-----------------------------------
10.0.1.2	Frame structure type 2
Frame structure type 2 is applicable to TDD operation only.
The following restrictions apply: 
-	Uplink-downlink configuration 0 and 6 are not supported.
-	UpPTS is not used for NPUSCH or NPRACH.
-	DwPTS and UpPTS in special subframe configuration 10 is not used for transmissions. 
-	On an NB-IoT carrier for which higher-layer parameter operationModeInfo indicates inband-SamePCI or inband-DifferentPCI, or higher-layer parameter inbandCarrierInfo is present, or on an NB-IoT carrier for SystemInformationBlockType1-NB for which sib1-carrierInfo indicates non-anchor and the value of the higher layer parameter sib-GuardbandInfo is set to sib-GuardbandInbandSamePCI or sib-GuardbandinbandDiffPCI, DwPTS in special subframe configuration 0 and 5 for normal cyclic prefix is not used for NPDCCH and NPDSCH transmission.
-	Higher layer parameter symbolBitmap-r16 if configured is not applied to a special subframe.

------------------------------------------------------End of Text Proposal------------------------------------

	Companies
	Comments

	Ericsson
	Perhaps the sentence can be simplified (and aligned with the corresponding LTE-MTC TP) to:
Higher-layer parameter symbolBitmap-r16 does not apply to special subframes.

	Huawei, HiSilicon
	We are fine with the TP by Ericsson.



[bookmark: _Ref32856385]Issue #4: SIB1-NB in TDD NB-IoT
[2] [6] think the resource reservation is not applied to SIB1-NB transmission for TDD NB-IoT. [2]’s view is that the spec needs to be updated and [6]’s view is that the specification is clear and no clarification is needed for this issue.
The corresponding TP proposed by [2] is below.
-----------------------------------------------------Start of Text Proposal-----------------------------------
16.4	Narrowband physical downlink shared channel related procedures
A NB-IoT UE shall determine whether a downlink subframe or a TDD special subframe configured for NB-IoT DL transmission is a NB-IoT DL subframe as follows
-	If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured
-	for a higher layer configured TDD NB-IoT carrier, the subframe containing SystemInformationBlockType1-NB transmission is not assumed as a NB-IoT DL subframe
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters.
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space
-	the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters.
-	In all other cases, 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. 
-	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.
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.
------------------------------------------------------End of Text Proposal------------------------------------

	Companies
	Comments

	Ericsson
	Since the new NB-IoT DL subframe should apply per transmission rather than per carrier, a TP according to the following can be considered:
-	If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space
-	if the subframe contains SystemInformationBlockType1-NB transmission, then the subframe is not assumed as a NB-IoT DL subframe
-	else if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe
-	else if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if and only if it is not fully reserved according to the higher layer parameters.
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space
-	if the subframe contains SystemInformationBlockType1-NB transmission, then the subframe is not assumed as a NB-IoT DL subframe
-	else the subframe is assumed as a NB-IoT DL subframe if and only if it is not fully reserved according to the higher layer parameters.
The NB-IoT UL subframe definition in clause 16.5 should probably also have some of the modifications above.

	Huawei, HiSilicon
	Regarding Ericsson’s TP, we understand the intention, as the two added “if”s are the the same, to remove the redundancy, maybe we can consider the following wording:
-	If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured
-	if the subframe does not contain SystemInformationBlockType1-NB transmission, and
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters.
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space
-	the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters.
As to the “and only if”, please note that in another TP discussed in email thread 3, there is already such wording to explain fully reserved subframes.

	Ericsson 2
	The TP in the Huawei comment above does not clearly define whether the subframe is an NB-IoT DL subframe or not. That is what the TP in the Ericsson comments tries to achieve. In fact, I think there is room for even more clarification, since the currently specified clause structure with a catch-all (“In all other cases”) clause may be somewhat ambiguous (which I’m sorry to say since I’m the one who came up with it in the previous meeting), but I think the TP in the Ericsson comment above is a good step in the right direction.
The “if and only if” in the TP in the Ericsson comment above is not the same as the one discussed in email thread 3. The one in email thread 3 concerns the definition of a fully reserved subframe, whereas the one here concerns the definition of an NB-IoT DL subframe. Without it, the specification does not clearly state that whether the subframe should be considered an NB-IoT DL subframe or not in the case when the various conditions are NOT fulfilled.

	Huawei, HiSilicon 2
	In the TP we proposed, the condition below would be like a prerequisite, if the condition is fulfilled and then other conditions (for NPDCCH and NPDSCH respectively) are also fulfilled, the subframe is assumed to be a NB-IoT downlink subframe.
if the subframe does not contain SystemInformationBlockType1-NB transmission, and
then to make the above correct, it seems the period below should be changed to be a comma:
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if it is not fully reserved according to the higher layer parameters.,
The intention of the proposed change is to keep the spec concise while understandable, by avoiding redundant sentences as much as possible.

On the “only if” condition, to me it means only if the condition is fulfilled (it is not fully reserved according to the higher layer parameters) can it be assumed to a NB-IoT DL subframe, however, there are also cases (NPDSCH with DCI set to 0, or NPDCCH) that the subframe is assumed to a NB-IoT downlink subframe, so it’s not the “only” condition. 
else if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if and only if it is not fully reserved according to the higher layer parameters.


	Ericsson 3
	Ok, then perhaps we can move up the “legacy” bullet about NPSS/NSSS/NPBCH/SIB1 like this instead?

A NB-IoT UE shall determine whether a downlink subframe or a TDD special subframe configured for NB-IoT DL transmission is a NB-IoT DL subframe as follows
-	If the UE determines that the subframe contains NPSS/NSSS/NPBCH/ SystemInformationBlockType1-NB transmission, then the subframe is not assumed as a NB-IoT DL subframe
-	Else if higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured
-	for NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space
-	if the Resource reservation field in the DCI is set to 0, then the subframe is assumed as a NB-IoT DL subframe
-	else if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT DL subframe if and only if it is not fully reserved according to the higher layer parameters.
-	for NPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space
-	the subframe is assumed as a NB-IoT DL subframe if and only if it is not fully reserved according to the higher layer parameters.
-	In all other cases, 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. 
-	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.

The NB-IoT UL subframe definition in clause 16.5 could also be aligned with some of these changes.

	ZTE
	For the latest TP from Ericsson, we are fine with other parts except for “if and only”. Can we remove the “only if” condition?

	Ericsson 4
	Ok, we can remove “if and only” from the “Ericsson 3” TP. If needed, we can come back to that aspect in the next meeting.
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