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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-02] Email discussion/approval on capturing via a TP the cases omitted by spec for uplink 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 input

	7
	Huawei, HiSilicon’s further input



Discussion

[bookmark: _Ref32856382]Issue # 3: Resource reservation for NPUSCH format 2
[2] proposes to add another bit in the resource reservation field in DCI N1 for NPUSCH format 2 to indicate whether the uplink reserved resources can be used by NB-IoT UE to transmit NPUSCH format 2. Because [2] points out that in current spec the resource reservation field in DCI N1 does not apply to NPUSCH format 2. And the uplink reserved resource is semi-statically configured and may be wasted if there is no NR transmission. 
In the first phase email discussion, it was also proposed that the handling of resource reservation of NPUSCH format 2 can be clarified without the added bit.
Then the following is proposed:
Proposal 1: Discuss the following options for resource reservation of NPUSCH format 2:
· Option 1: Add another bit in the resource reservation field in DCI N1 for NPUSCH format 2 and endorse the following text proposal.
· Option 2: Clarify the handling of resource reservation for NPUSCH format 2 without adding another bit in DCI.
	Text proposal to 36.212
6.4.3.2	DCI Format N1
Unchanged part is omitted
-	HARQ process number – 1 bit. This field is only present if 2 HARQ processes are configured and the corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3], or if Number of scheduled TB for Unicast is present. If multiple TB are scheduled, it functions as New data indicator for the second TB.
-	Resource reservation for NPDSCH – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter valid-subframe-config-DL or slot-reserved-resource-config-DL is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
-	Resource reservation for NPUSCH format 2 – 1 bit as defined in x.x of [3]. This field is only present if higher layer parameter valid-subframe-config-UL or slot-reserved-resource-config-UL is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
When the format N1 CRC is scrambled with a RA-RNTI or a G-RNTI, then the following fields among the fields above are reserved for RA-RNTI and not present for G-RNTI:
-	New data indicator
-	HARQ-ACK resource
If the number of information bits in format N1 is less than that of format N0 and the format N1 CRC is not scrambled by G-RNTI, zeros shall be appended to format N1 until the payload size equals that of format N0.



	Company
	Comment

	Ericsson
	We do not want to add another DCI bit. The potential gains from an additional DCI bit are probably not very significant. We prefer that the DCI bit for overriding the resource reservation configuration only applies to the data transmission using unicast PUSCH format 1 and unicast PDSCH, respectively. It is possible that this will require some clarification in the specifications.

	ZTE
	We don’t think there is a need to add another DCI bit. Resource reservation in uplink is applied for PUSCH format 1. Rel-16 resource reservations have no impact on NPUSCH format 2 transmission. We can clarify in the spec the rule for NPUSCH format 2 transmission.
So. We support option 2.

	Nokia, NSB
	We support option 2

	Huawei, HiSilicon
	We support option 1.
Based on the agreement, resource reservation applies to unicast NPUSCH transmission, including NPUSCH format 1 and 2. So NPUSCH format 2 transmission should also support resource reservation. Otherwise, network requires complex scheduling to avoid potential collision with NR transmission.
The uplink reserved resource is semi-statically configured and may be wasted if there is no NR transmission. So we propose to introduce one bit in DCI to dynamically indicate whether reserved resource can be used by NPUSCH format 2, which follows the same logic as NPUSCH format 1 and NPDSCH.

	Qualcomm
	We think the resource reservation was agreed for unicast PUSCH scrambled by C-RNTI and SPS-C-RNTI, i.e. only for NPUSCH format 1 but not for NPUSCH format 2 since NPUSCH format 2 is not scrambled by C-RNTI. If it is not clear in the current specification, we are fine to clarify this.

Agreement
For unicast, NPUSCH scrambled by C-RNTI and SPS-C-RNTI that would fall into the reserved resource is dropped for symbol and slot-level reserved resources.

[Huawei, HiSilicon]: We don’t agree that PUSCH format 2 is not scrambled by C-RNTI or SPS C-RNTI. Check the section 10.1.3.1 of 36.211, there is no difference between format 1 and 2 for scrambling.
In addition, in RAN1#99 meeting, the following agreements were achieved for NB-IoT and LTE-MTC to achieve the same functionality. In LTE-MTC, the reason to split into PUCCH and PUSCH is because in the counterpart of NB-IoT, they are all called NPUSCH.

Agreement (NB-IoT)
For unicast, NPUSCH scrambled by C-RNTI and SPS-C-RNTI that would fall into the reserved resource is dropped for symbol and slot-level reserved resources.
Agreement (LTE-MTC)
For unicast, in the repetition case, symbols of PUCCH and PUSCH scrambled by C-RNTI and SPS-C-RNTI that would fall into the reserved resources are dropped (meaning punctured) for symbol- and slot-level reserved resources.





[bookmark: _Ref32856433]Issue # 7: Collision between symbol with 3.75kHz SCS and reserved symbol with 15kHz SCS
For NPUSCH format 1 transmission, in [3] it is proposed that if a 3.75 kHz SCS symbol transmission is overlapped with a reserved symbol with 15 kHz SCS, the 3.75 kHz symbol is dropped. 


There is the following proposal:
Proposal 2: For 3.75 kHz single tone transmission case, if a symbol of 3.75 kHz single tone NPUSCH format 1 transmission is overlapped with a reserved symbol with 15 kHz SCS, the 3.75 kHz NPUSCH format 1 transmission in the overlapped symbol would be dropped.
	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, and the Resource reservation field in the DCI is set to 1, then in case of NPUSCH transmission associated with C-RNTI or SPS C-RNTI,


-	In a subframe that is fully reserved, the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved for , or until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved for .
-	In a subframe that is partially reserved, the SC-FDMA symbols overlapping with reserved SC-FDMA symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.




	Company
	Comment

	Ericsson
	The proposal is probably fine, but the text proposal may need some more work.

	ZTE
	We support the proposal. 

Regarding the TP, the length of slot foris 2 ms. So “slots” in the second bullet needs to be changed to “slot”.

	Nokia, NSB
	We are fine with the text proposal

	Huawei, HiSilicon
	We are fine with this proposal.
To fully align with the proposal, TP should be as following.


In a subframe that is fully reserved, the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved for , or until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved for .

	Qualcomm
	We are fine with the proposal, and the TP can be further discussed.



[bookmark: _Ref32846438]Summary
FL’s proposal:
Proposal 2: For 3.75 kHz single tone transmission case, if a symbol of 3.75 kHz single tone NPUSCH format 1 transmission is overlapped with a reserved symbol with 15 kHz SCS, the 3.75 kHz NPUSCH format 1 transmission in the overlapped symbol would be dropped.
	Text proposal to 36.211
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, and the Resource reservation field in the DCI is set to 1, then in case of NPUSCH transmission associated with C-RNTI or SPS C-RNTI,


-	In a subframe that is fully reserved, the NPUSCH transmission is postponed until the next NB-IoT uplink subframe that is not fully reserved for , or until the next slot spanning over two contiguous uplink subframes not overlapping with any uplink subframe that is fully reserved for .
-	In a subframe that is partially reserved, the SC-FDMA symbols overlapping with reserved SC-FDMA symbols shall be counted in the NPUSCH mapping but not used for transmission of the NPUSCH.



[bookmark: _GoBack]
References
1. R1-1913595, “RAN1 agreements for Rel-16 Additional Enhancements for NB-IoT”, Futurewei, Reno, USA, November 2019.
1. R1-2000218	Corrections on coexistence of NB-IoT with NR	Huawei, HiSilicon
1. R1-2000379	Remaining issues on NB-IoT resource reservation	ZTE
1. R1-2000709	Coexistence of NB-IoT with NR	Qualcomm Incorporated
1. [bookmark: _Ref32856152]R1-2001063	Corrections for NR coexistence performance improvements for NB-IoT	Ericsson
1. R1-2001178	Feature lead summary #2 on coexistence of NB-IoT with NR	Huawei

image2.wmf
kHz

 

15

=

D

f


oleObject1.bin

image3.wmf
kHz

 

75

.

3

=

D

f


oleObject2.bin

oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

oleObject7.bin

image1.emf
slot 0 slot 1  slot 2 slot 3

DMRS symbol

Non-DMRS  

symbol

NB-slot 0

15 kHz SCS

3.75 kHz SCS

slot 4 slot 5  slot 6 slot 7

NB-slot 1

subframe


Microsoft_Visio_2003-2010_Drawing11.vsd
DMRS symbol


NB-slot 1


Non-DMRS  symbol


NB-slot 0


slot 0


slot 1


 slot 2


slot 3


15 kHz SCS


3.75 kHz SCS


slot 4


slot 5


 slot 6


slot 7


subframe



