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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-03] Clarification for SPS and fully reserved subframe (Editorial) – Yubo (Huawei)
· Issues #5, #6 in R1-2002700

Discussion

Issue #5: SPS transmission
[5] propose to discuss and agree how to update “associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space” in the current spec to also cover NPDCCH-less SPS NPUSCH transmission.
The following TP is proposed:
	Text proposal to 36.211

[bookmark: _Toc454818171]10.1.3.6	Mapping to physical resources
<unchanged parts are omitted>
If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, then in case of NPUSCH format 1 transmission associated with SPS C-RNTI or with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,
-	In a subframe that is fully reserved, 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.
-	In a subframe that is partially reserved, the SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
<unchanged parts are omitted>
[bookmark: _Toc454818177]10.1.4.2	Mapping to physical resources







The sequence  shall be multiplied with the amplitude scaling factor  and mapped in sequence starting with  to the sub-carriers. 
The set of sub-carriers used in the mapping process shall be identical to the corresponding NPUSCH transmission as defined in clause 10.1.3.6. 
The mapping to resource elements  shall be in increasing order of first, then , and finally the slot number. The values of the symbol index  in a slot are given in Table 10.1.4.2-1.
Table 10.1.4.2-1: Demodulation reference signal location for NPUSCH. 
	NPUSCH format
	
Values for 

	
	

	


	1
	4
	3

	2
	0,1,2
	2,3,4



If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, then in case of NPUSCH transmission format 1 associated with SPS C-RNTI or with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space and the Resource reservation field in the DCI is set to 1, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,
-	In a slot that is fully reserved, the demodulation reference signal transmission is dropped.
-	In a SC-FDMA symbol that is reserved, the demodulation reference signal transmission is dropped.
<unchanged parts are omitted>
[bookmark: _Toc454818206]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 SPS C-RNTI or 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.




	Text proposal to 36.213

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 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 SPS C-RNTI or 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.
<unchanged parts are omitted>
16.5	Narrowband physical uplink shared channel related procedures
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 uplink HARQ processes. 
For a NB-IoT UE and NPUSCH transmission using preconfigured uplink resource, there shall be 1 uplink HARQ process.
A NB-IoT UE shall determine whether a subframe is a NB-IoT UL subframe as follows
-	If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured
-	for NPUSCH format 1 transmission associated with SPS C-RNTI or with C-RNTI or SPS 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 UL subframe
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters.
-	for NPUSCH format 2 transmission
-	the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters.




	Companies
	Comments

	ZTE
	We are fine with the TP.

	Nokia, NSB
	We are fine with the TP.

	Ericsson
	We support the TPs for 36.211 and 36.213. However, perhaps it is worth thinking a bit about whether some further improvement is desired in the TPs for clauses 10.1.3.6 and 10.1.4.2 in 36.211 in order to avoid confusion. Currently the above TPs for these clauses have the following formulation:
transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space or with SPS C-RNTI with the Resource reservation field in the DCI set to 1
While the above formulation is an improvement over the current text, it may introduce a risk that the reader interprets the text as if the last condition “with the Resource reservation field in the DCI set to 1” is only associated with “with SPS C-RNTI”, not with the whole sentence. So perhaps some slight additional rephrasing should be considered.

	Qualcomm
	We agree there is a need for clarification to cover the SPS NPUSCH transmission without a corresponding NPDCCH, but the TPs need further discussion.
For TPs for clauses 10.1.3.6 and 10.1.4.2 in 36.211, we agree with Ericsson some rephrasing may be needed in order to avoid any confusion.
For TPs for clauses 10.2.5.5 in 36.211 and 16.4 in 36.213, we think the changes are not needed since the SPS NPUSCH transmission can only be scheduled by a NPDCCH on UE specific search space according to Table 16.5.1-5 of TS 36.213. The current specification is clear. 

	Ericsson 2
	Here is an updated TP that can probably reduce the risk for incorrect interpretation mentioned in our previous comment.
transmission associated with SPS C-RNTI or with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1
Regarding the Qualcomm comment above, we think it has some value to be able to use the exact same formulation in all places where this condition occurs, so we would prefer to make the same change in all 5 places in 36.211 and 36.213.

	Huawei, HiSilicon
	We are fine to have the TP following the majority view, although the current spec seems clear to us.

	Ericsson 3
	Then our suggestion is to go with the TP in “Ericsson 2” comment above in all 5 places in 36.211 and 36.213.

	Qualcomm2
	We don’t see the difference between the TP in “Ericsson2” and the current specification. But we are okay to follow the majority view.

	Ericsson 4
	Regarding the “Qualcomm2” question above, the different between the “Ericsson 2” TP and the specification is primarily the insertion of the word “with” which changes the meaning of the sentence in a perhaps rather subtle way. 

	Huawei
	Update the TP according to the discussion so far.



Issue #6: Fully reserved subframe
[5] proposes to define the term “fully reserved subframe” to align with LTE-MTC since in NB-IoT the term “fully reserved subframe” is used but without any definition.
The corresponding TP proposed by [5] is below.
------------------------------------------------------------- Start -------------------------------------------------------------
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 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 (a subframe is considered fully reserved if and only if all OFDM symbols are reserved in the subframe).
-	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 (a subframe is considered fully reserved if and only if all OFDM symbols are reserved in the subframe).
-	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.
-------------------------------------------------------- Text omitted --------------------------------------------------------
A NB-IoT UE shall determine whether a subframe is a NB-IoT UL subframe as follows
-	If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured
-	for NPUSCH format 1 transmission associated with C-RNTI or SPS 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 UL subframe
-	if the Resource reservation field in the DCI is set to 1, then the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters (a subframe is considered fully reserved if and only if all SC-FDMA symbols are reserved in the subframe).
-	for NPUSCH format 2 transmission
-	the subframe is assumed as a NB-IoT UL subframe if it is not fully reserved according to the higher layer parameters (a subframe is considered fully reserved if and only if all SC-FDMA symbols are reserved in the subframe).
-	In all other cases,
-	for TDD, a NB-IoT UE shall assume a subframe as a NB-IoT UL subframe if, for a NB-IoT carrier, it is configured as NB-IoT UL subframe by higher layers
-	for FDD, a NB-IoT UE shall always assume a subframe as a NB-IoT UL subframe.
-------------------------------------------------------------- End -------------------------------------------------------------

------------------------------------------------------------- Start -------------------------------------------------------------
If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, then in case of NPUSCH format 1 transmission associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,
-	In a subframe that is fully reserved as defined in clause 16.5 in [4], 

-	for , the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved.

-	for , the NPUSCH transmission in the slot is postponed until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved.
-	In a subframe that is partially reserved, the SC-FDMA symbols overlapping with reserved symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.
-------------------------------------------------------- Text omitted --------------------------------------------------------
If higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured, then in case of NPUSCH transmission format 1 associated with C-RNTI or SPS C-RNTI using UE-specific NPDCCH search space and the Resource reservation field in the DCI is set to 1, or in case of NPUSCH format 2 transmission associated with C-RNTI using UE-specific NPDCCH search space,
-	In a slot that is fully reserved, the demodulation reference signal transmission is dropped (a slot is considered fully reserved if and only if all SC-FDMA symbols are reserved in the slot).
-	In a SC-FDMA symbol that is reserved, the demodulation reference signal transmission is dropped.
-------------------------------------------------------- Text omitted --------------------------------------------------------
If higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured, then in case of NPDSCH transmission associated with C-RNTI using UE-specific NPDCCH search space with the Resource reservation field in the DCI set to 1,
-	In a subframe that is fully reserved as defined in clause 16.4 in [4], the NPDSCH 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 NPDSCH mapping but not used for transmission of the NPDSCH.
-------------------------------------------------------- Text 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 as defined in clause 16.4 in [4], 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.
-------------------------------------------------------------- End -------------------------------------------------------------

	Companies
	Comments

	ZTE
	From the email discussion in last week, it seems companies have common understanding that NRS symbols are not reserved for slot-level DL resource reservation.
According to the definition of “a subframe is considered fully reserved if and only if all non-NRS OFDM symbols of the NPDSCH transmission are reserved in the subframe” and ”a subframe is considered fully reserved if and only if all non-NRS OFDM symbols of the NPDCCH transmission are reserved in the subframe”, NRS symbols are not reserved in fully reserved subframe and a fully reserved subframe is not NB-IoT DL subframe. I want to clarify whether a Rel-16 NB-IoT UE can assume NRS is transmitted in the NRS symbols of the fully reserved subframe.

	Nokia, NSB
	We are fine with the TP.

	Ericsson
	We support the TPs for 36.211 and 36.213.
Regarding the ZTE comment above, it should be noted that 36.211 clause 10.2.6.2 on NRS resource mapping does not mention anything about resource reservation, whereas other 36.211 clauses on resource mapping have a paragraph about resource reservation. So it is somewhat implicitly specified that NRS is unaffected by resource reservation.

	Qualcomm
	We are fine with the TP in principle. But for the definition of a reserved subframe, e.g. a subframe is considered fully reserved if and only if all SC-FDMA symbols of the NPUSCH format 1 transmission are reserved in the subframe, we want to clarify whether we need to include “the NPUSCH format 1 transmission” in the text. It may imply that the reserved uplink subframes may be different dependent on the subcarrier spacing used for NPUSCH transmission. Therefore, we prefer to make slight changes to the definition, e.g. a subframe is considered fully reserved if and only if all SC-FDMA symbols of the NPUSCH format 1 transmission are reserved in the subframe. Probably the same changes can be applied to downlink for alignment although there is confusion in downlink.     

	Ericsson 2
	Regarding the Qualcomm comment above, we don’t fully understand the concern.

	Huawei, HiSilicon
	Regarding ZTE and Ericsson’s comments, we are not clear about “non-NRS symbols” in the TP as it implies the NPDCCH/NPDSCH will be transmitted in NRS symbols for subframe/slot/symbol-level reservation. However, our understanding on current spec is as following:
· For symbol-level reservation, the NRS symbols are not reserved, thus the NRS and NPDCCH/NPDSCH will continue to be mapped on these NRS symbols.
· For slot-level reservation, as described in 10.2.6.2 of 36.211, the NRS REs will be mapped. While as described in 10.2.3.4/10.2.5.5 of 36.211, the NPDSCH/NPDCCH will not be mapped to the slot.
· For subframe-level reservation, as the whole subframe is reserved, the subframe is not considered as a NB-IoT downlink subframe and thus the NRS and NPDCCH/NPDSCH will not be transmitted in the subframe.
Then following the spec, for slot-level reservation, it seems only the NRS REs are not reserved, and this is what we would like to be clarified.

	Ericsson 3
	Regarding the Huawei comment above, we now agree that the word “non-NRS” should be removed from the TP (in 2 places).

	Qualcomm2
	We prefer to remove the word " of the NPDSCH transmission”, “of the NPDCCH transmission”, “of the NPUSCH format 1 transmission”, and “of the NPUSCH format 2 transmission” from the TP.
The reason is that the resource reservation is configured for DL or UL in general but not for a specific channel. In uplink, the definition of the SC-FDMA is different for 15kHz and 3.75kHz SCS but the resource reservation is based on 15kHz subcarrier spacing. Since a transmission of NPUSCH format 1 can be dynamically scheduled with either 15kHz or 3.75kHz based on the DCI (e.g. single tone vs. multi-tones), if we use “all SC-FDMA symbols of the NPUSCH format 2 transmission are reserved in the subframe”, it may incorrectly be interpreted that the definition of the reserved subframes is based on the DCI.      

	Ericsson 4
	Ok, we are fine to remove the words "of the NPDSCH transmission”, “of the NPDCCH transmission”, “of the NPUSCH format 1 transmission”, and “of the NPUSCH format 2 transmission” from the TP. (I think these words may have been inherited from the LTE-MTC specification where these words may have been more relevant, probably due to frequency-domain resource reservation related aspects that are not relevant for NB-IoT.)
And as mentioned above, we agree with removing “non-NRS” from the TP (in 2 places).

	Huawei
	Update of the TP according to discussion so far.

	ZTE
	“-	In a slot that is fully reserved, the demodulation reference signal transmission is dropped (a slot is considered fully reserved if and only if all SC-FDMA symbols are reserved in the slot).” The related spec has been modified in NB-IoT email discussion thread #2, we think this change is not needed based on the progress in thread #2.
“-	In a subframe that is fully reserved as defined in clause 16.5 in [4],”  The related spec has been modified in NB-IoT email discussion thread #2, we think this change needs to be considered together with thread #2.
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