Page 1
3GPP TSG RAN WG1 #100bis		 R1-2002177
e-Meeting, April 20th – 30th, 2020
	
[bookmark: Source]Agenda item:	6.2.2.4
Source: 	Qualcomm Incorporated
Title: 	Coexistence of NB-IoT with NR
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Issue #1: LS response on NR coexistence
In the following, we provide our answers for the questions in the LS on NR coexistence from RAN2 [1].
Question 1: For NB-IoT, which, if any, resource reservation parameters for NR are likely to be the same across different carriers?

Table 1 below lists the resource reservation parameters for NB-IoT coexistence with NR. It can be seen there is a maximum 49 bits for subframe level configuration and maximum 103 bits for symbol level configuration. There is too much information to carry when the resource configuration is signalled per non-anchor carrier. It may also be quite a lot for dedicated signalling since the number of bits is over 100. In the current 36.331 spec, the reservation parameters are configured via dedicated signalling. Probably the same parameters are configured to different non-anchor carriers to different UEs thus requiring a lot of signalling. It is useful to know which parameters can be cell common (i.e. apply to any NB-IoT carrier used for connected mode only) and whether they can be overridden by the dedicated signalling.
Generally, the parameters periodicity, startPosition and granularity (i.e. resource reservation at subframe/slot with 10ms/40ms time domain granularity) can be cell common (i.e. same for any NB-IoT carrier used for connected mode only), and the bitmap parameters can also be cell common but can be overridden with dedicated signalling if necessary.  The parameters common to different non-anchor carriers can be provided in the SIB to save the bits in dedicated signalling.
 
Table 1: List of resource reservation parameters for coexistence with NR

	Parameter name
	#bits
	Description
	Cell common

	periodicity
	3 bits
	Periodicity of the reserved resource. 
	Yes

	startPosition
	4 bits
	Start time of the resource reservation pattern in one period
	Yes

	Subframe (or slot) level resource reservation
	1 bit
	Configuration of subframe or slot- level time-domain resource reservation
	Yes

	Time domain resource reservation granularity
	1 bit
	Configuration of time domain resource reservation granularity of 10ms or 40ms
	Yes

	subframeBitmap
	10 or 40 bits
	Subframe level resource reservation over 10ms or 40ms 
	Yes, but can be overridden by dedicated RRC

	slotBitmap
	20 or 80 bits
	Slot level resource reservation over 10ms or 40ms
	Yes, but can be overridden by dedicated RRC

	symbolBitmapFddDl
	5 bits + 5 bits
	Downlink symbol-level resource reservation over the first or the second slot of one subframe
	Yes, can be overridden by dedicated RRC

	symbolBitmapFddUlorTDD
	7 bits + 7 bits
	Uplink symbol-level resource reservation over the first or the second slot of one subframe
	Yes, but can be overridden by dedicated RRC



Question 1.1: If some resource reservation parameters for NR can be same across different NB-IoT carriers then can all the parameters be the same for all the NB-IoT carriers configured via dedicated signalling?

Since the parameters of periodicity, startPosition and granularity defines a high-level configuration of time domain resource reservation, it can be assumed to be same for all the non-anchor carriers and signalled in the SIB. 


Question 2: For NB-IoT and eMTC, which, if any, parameters are likely to be the same for uplink and downlink?

Currently, the resource reservation is independently configured for downlink and uplink. This allows reserved resources configured only in one of the directions but not both. However, coexistence in uplink and downlink can be different, e.g. SSB in downlink and control in uplink, and it may be difficult to share the same configuration between downlink and uplink. Although we think some parameters (e.g. periodicity, startPosition and granularity) may be same for uplink and downlink, it is desirable to configure uplink and downlink separately. 


Question 3: For NB-IoT and eMTC, which, if any, parameters are likely to be the same in neighbour cells on the same carrier frequency?

[bookmark: _GoBack]This may be dependent on whether neighbour cell is also inband with NR on the same carrier frequency. If so, it should be okay to assume the same resource reservation configuration used in neighbour cells. It shall also be possible to overwrite these parameters if they are different in neighbour cells. In such case, only the parameters that are different in neighbour cells are provided in the handover configuration to save the bits. 

Proposal 1:  The resource configuration parameters for NR coexistence can be cell common (i.e. same for any NB-IoT carrier used for connected mode only), and can be overridden by dedicated signalling  
· Endorse the above LS response on NR coexistence.
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