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Introduction
The WID of Rel-16 enhancements for NB-IoT was approved in RAN#80. The WID has been revised for several times and the lasted ones are approved in RAN#86 [1]. The following objective is included in both of these WIDs:
	[bookmark: _Hlk516692042]Coexistence with NR
· Specify NB-IoT resource reservation for at least FDD/TDD NB-IoT non-anchor carriers, at least in DL, to avoid resource overlap between NR and NB-IoT when NB-IoT is deployed within an NR carrier [RAN1, RAN2].

· For NB-IoT in-band, guard band and standalone operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following: [RAN4]
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands, with higher priority given first to 15kHz and then to 30kHz
· [bookmark: _Hlk522858168]Channel raster, PRB and subcarrier grid alignment between NB-IoT and NR
· Study feasible NB-IoT carrier(s) placement allocation without RF backward compatibility impact and compatible with Rel’13 NB-IoT and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Study if the +6dB downlink RE power boosting can still be allowed for both in-band and guard band operation modes when co-existing with NR
· Synchronization issue between NR and NB-IoT, including timing advance
· Frequency band support in NB-IoT and NR
· Testability applicable to RF
· Coexistence between R15 NR and R13/R14/R15 NB-IoT.
Note: After RAN1 concludes the objective on R16 NB-IoT coexistence aspects, evaluate coexistence between R15 NR and R16 NB-IoT.


[bookmark: OLE_LINK1]
In RAN2#109 e-meeting, based on the consolidated parameter list provided by RAN1, RAN2 has agreed to specify dedicated signaling for separately providing UL/DL resource reservation configuration for a certain non-anchor carrier. In the latest TS 36.331 CR [4], the new-added dedicated configuration for NB-IoT coexistence with NR are as following:
	
PhysicalConfigDedicated-NB-r13 ::=	SEQUENCE {
    ...
[[	...
dl-NR-ResourceReservationConfig-r16			NR-ResourceReservationConfig-NB-r16
																OPTIONAL,	-- Cond DL-NR-COEX-NonAnchor
ul-NR-ResourceReservationConfig-r16			NR-ResourceReservationConfig-NB-r16
															OPTIONAL	-- Cond UL-NR-COEX-NonAnchor
	]]
}

–	NR-ResourceReservationConfig-NB
The IE NR-ResourceReservationConfig-NB is used to specify the reserved downlink or uplink resources on a NB-IoT carrier deployed within a NR carrier.
NR-ResourceReservationConfig-NB information element
-- ASN1START

NR-ResourceReservationConfig-NB-r16::=	SEQUENCE {
	release					NULL,
	setup					SEQUENCE {
		periodicity-r16				ENUMERATED {ms10, ms20, ms40, ms80, ms160, spare3, spare2,
												spare1},          //3bits
		startPosition-r16			INTEGER (0..15),              //4bits
		resourceReservation-r16		CHOICE {                      //at most 97bits
			subframeBitmap-r16			CHOICE {                  //at most 41bits
				subframePattern10ms			BIT STRING (SIZE (10)),
				subframePattern40ms			BIT STRING (SIZE (40))
			},
			slotConfig-r16				SEQUENCE {                //at most 96bits
				slotBitmap-r16				CHOICE {
					slotPattern10ms				BIT STRING (SIZE (20)),
					slotPattern40ms				BIT STRING (SIZE (80))
				},
				symbolBitmap-r16			CHOICE {
					symbolBitmapFddDl-r16		SEQUENCE {
						symbolBitmap1				BIT STRING (SIZE (5))	OPTIONAL,
						symbolBitmap2				BIT STRING (SIZE (5))	OPTIONAL
					},
					symbolBitmapFddUlOrTdd-r16	SEQUENCE {
						symbolBitmap1-r16			BIT STRING (SIZE (7))	OPTIONAL,
						symbolBitmap2-r16			BIT STRING (SIZE (7))	OPTIONAL
					}
				}
			}
		}
	}
}

-- ASN1STOP




According to the above configuration structure, an example for UL resource reservation configuration can be seen in the following Figure 1:


Figure 1. UL resource reservation configuration example
Here, the periodicity for resource reservation is configured to 80 ms and the startPosition is configured to 10. Moreover, a finer configuration with slotConfig is provided and 20bits long slotPattern10ms is used with setting of (00010010001100000000). The symbol bitmap for the first slot is 7bits with setting of (0011111) and the symbol bitmap for the second slot is also 7bits with setting of (1110000).
Discussion
In the previous consolidated parameter list, RAN1 has assumed that the NB-IoT coexistence parameters are carrier-specific and can be provided via cell-specific signaling. But later, RAN2 has identified many issues for using SIB to provide coexistence configuration. For example, with the marked signaling overhead for the main fields in the above structure of NR-ResourceReservationConfig-NB, we can see for either UL or DL reservation configuration, it will consume at most about 100 bits. Then the maximum signaling overhead for a non-anchor carrier reservation configuration may be more than 200bits. Even a new SIB can be introduced for this new feature, only a few carriers’ configurations would occupy all the 680 bits. Such big SIB are continuously transmitted at high power and with a high number of repetitions that will cause power consumption and the system information acquisition delay for all UEs. 
Observation 1: Based on the analysis on required signaling overhead for UL or DL reservation configuration, we think SIB is not suitable for providing so large coexistence configuration for multiple non-anchor carriers.
After RAN2#109e meeting, in order try to reduce the signaling overhead, RAN2 has sent LS to ask RAN1 about whether some or even all of resource reservation parameters for NR are likely to be the same across different carriers? Before getting feedback from RAN1, we can have some general discussion in RAN2. Firstly, according to the above Figure 1, we can see R16 supports very finer reservation configuration for NB-IoT and NR coexistence, e.g., periodicity, start Position, slot Bitmap and symbol Bitmap etc. all these parameters can be configured. It can be easily understood that such multi-dimensional configuration can provide sufficient flexibility to fulfill the required coexistence performance and resource utilization. Secondly, we understand for different NB-IoT non-anchor carriers, the potential collision cases between NB-IoT and NR may be different. For example, some NB-IoT non-anchor carriers may be in the frequency region that NR SSB locates while other NB-IoT non-anchors carriers are not overlapped with NR SSB frequency region. For such case, different reservation configuration for different non-anchor carriers is also required. So we’d better to keep the possibility of providing flexible configuration per non-anchor carrier.
Observation 2: Based on the analysis for NB-IoT and NR coexistence scenarios, we assume few parameters can be configured same across the different non-anchor carriers. 
RAN2 also has asked RAN1 about whether some resource reservation parameters are likely to be the same for uplink and downlink? Per our understanding, the intention of introducing DL resource reservation is to avoid collision with NR SSB, NR CORESET and NR DL SPS while the intention of UL resource reservation may be to avoid collision with NR SRS and NR UL SPS. Even for SPS, since the characteristic of DL SPS and UL SPS may be different, resource reservation for NR DL and UL SPS may also need to be different. So it may be difficult to assume any resource reservation parameters are likely to be the same for uplink and downlink. 
Observation 3: Based on the analysis for different intention respectively for DL resource reservation and UL resource reservation, we understand it may be difficult to assume any resource reservation parameters are likely to be the same for uplink and downlink.
Therefore, with the above observations, we suggest RAN2 to decide not to specify system information for providing NB-IoT and NR coexistence parameters.
Proposal 1: It’s suggest RAN2 to decide not to specify SIB for providing NB-IoT and NR coexistence parameters.
RAN1 has some further discussion on UE capability. One requirement is to have separate indications for subframe level and slot/symbol-level resource reservation. For slot-level and symbol-level resource reservation, since symbol-level resource reservation need to be indicated by both slot-level bitmap and symbol-level bitmap within the slot, only one capability is enough and which can be used to indicate supporting both slot-level and symbol-level resource reservation together.
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.

Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: Based on the analysis on required signaling overhead for UL or DL reservation configuration, we think SIB is not suitable for providing so large coexistence configuration for multiple non-anchor carriers.
Observation 2: Based on the analysis for NB-IoT and NR coexistence scenarios, we assume few parameters can be configured same across the different non-anchor carriers. 
Observation 3: Based on the analysis for different intention respectively for DL resource reservation and UL resource reservation, we understand it may be difficult to assume any resource reservation parameters are likely to be the same for uplink and downlink.
Proposal 1: It’s suggest RAN2 to decide not to specify SIB for providing NB-IoT and NR coexistence parameters.
[bookmark: _GoBack]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.
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