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Introduction
According to the WF [1] endorsed at RAN3#97bis, it has been agreed that:
Working assumptions:

· Scenario 2 (UL): Scheduling resources not used for PUSCH to be signalled based on FDM solution, e.g. similarly to UL High Interference Indication IE.

· Scenario 3 (adjacent spectrum): Subframe Assignment and Special Subframe Info IEs may be used. 

Furthermore, a number of Stage2 and Stage3 open issues were listed for further discussion; in this contribution, we shall continue discussing those leftover open issues, aiming to fix the final solution packet for all scenarios, but meanwhile prioritizing the Option3 (EN-DC) deployment scenario. Note: Option3 (EN-DC) is due to be finished by Dec./2017.
1 Solution packet for all scenarios.
In the existing LTE NW deployed today, it is usual that the UL carrier radio resources are not fully utilized/loaded, hence they are supposed to be shared by NR node e.g. in semi-static manner. Here, “semi-static” means that once the slot/PRB resource coordination and allocation is fixed between (ng)-eNB and (en)-gNB, then (ng)-eNB and (en)-gNB shall only use their own allocated resource pool without impacting other system at all. In that sense, after carrier resource coordination and allocation, LTE and NR system still operate independently within their own radio resource pool. It is worth emphasizing again, from RAN1 perspective; there is no requirement that slot/PRB resources are to be shared in dynamic manner, which definitely incurs more debatable complexity vs performances etc.

Observation 1: The radio resource coordination/allocation in the LTE/NR Co-existence context is purely semi-static manner, no dynamic manner is expected.

LTE/NR Co-existence feature applies for both NSA and SA deployment scenarios, but in both scenarios, we shall only focus on issues/solutions from NW perspective before Dec./2017, hence there is no UE association.

Observation 2: LTE/NR Co-existence feature applies for both NSA and SA deployment scenarios.
Since Option3 (EN-DC) is due to be finished by Dec./2017 (we have only one meeting left!), in the followings, we shall focus on X2 interface enhancement firstly, and the agreements should be easily adapted to Xn interface case in both NSA and SA deployment scenarios later.
Note: RAN1 expects that the solution packet is left to RAN3’s decision, and it is typical for Xn solution to be harmonized with X2 enhancement solution as much as possible except non-workable reasons.
Proposal 1a: Focus on X2 interface enhancement firstly and try to agree on single solution packet framework, which can be easily extended and adapted to Xn interface case later.
Proposal 1b: The single solution packet framework should accommodate both NSA and SA deployment scenarios.
Before discussing the leftover Stage2/3 open issues, we shall firstly shed the whole views of our solution packet for following four scenarios. Note: each scenario is related to SA and NSA deployment scenarios as well.
1.1 LTE Cell on/off (Note: we have no official NR Cell on/off yet!)
When LTE cell is switched off, e.g. Cell2@F2 in Figure 1 below, there is no UL transmission but only DRS transmission on LTE component carrier F2, hence once getting the “Deactivation Indication” via ENB Configuration Update procedure from eNB, en-gNB can utilize the complete UL resource of F2 and most DL carrier resource except DRS.
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Figure 1: Cell 1 is On and Cell 2 is Off, en-gNB is configured with SUL
DRS consists of PSS/SSS, CRS and CSI-RS (optional). Regardless how eNB sends the DRS (PSS/SSS, CRS and CSI-RS) signals over the air, from UE perspective, UE measures the CRS and CSI-RS based discovery signals according to “measDS-Config” as defined in TS 36.331 shown in Annex, in which five essential IEs “dmtc-PeriodOffset”, “ds-OccasionDuration”, “resourceConfig”, “subframeOffset” and “physCellId” can reflect the real DRS configuration over the air from UE perspective.
dmtc-PeriodOffset
Indicates the discovery signals measurement timing configuration (DMTC) periodicity (dmtc-Periodicity) and offset (dmtc-Offset) for this frequency. For DMTC periodicity, value ms40 corresponds to 40ms, ms80 corresponds to 80ms and so on. The value of DMTC offset is in number of subframe(s). The duration of a DMTC occasion is 6ms.
ds-OccasionDuration
Indicates the duration of discovery signal occasion for this frequency. Discovery signal occasion duration is common for all cells transmitting discovery signals on one frequency. If the carrierFreq in the measurement object is on an unlicensed band as specified in [42], the UE shall ignore the field ds-OccasionDuration for the carrier frequency and apply a value 1 instead.
resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2]. If the carrierFreq  in the measurement object is on an unlicensed band as specified in [42], E-UTRAN does not configure the values {0, 4, 5, 9, 10, 11, 18, 19}.
subframeOffset
Indicates the subframe offset between SSS of the cell indicated by physCellId and the CSI-RS resource in a discovery signal occasion. The field subframeOffset is set to values 0 if the carrierFreq  in the measurement object is on an unlicensed band as specified in [42].
physCellId
Indicates the physical cell identity where UE may assume that the CSI-RS and the PSS/SSS/CRS corresponding to the indicated physical cell identity are quasi co-located with respect to average delay and doppler shift.
Hence eNB can also convey similar IE with references to above five IEs to en-gNB via X2AP message, and en-gNB can interprets them as real DRS configuration in similar way as UE, so as to avoid DL collision with DRS. Via implementation, en-gNB can also blindly detect over the air in one DRS period continuously and figure out the exact DRS offset and duration.

Proposal 2a: In EN-DC deployment, X2AP global message, e.g. EN-DC CONFIGURATION UPDATE should convey similar IE to express the DRS configuration from eNB to en-gNB.
Proposal 2b: Since there is no use case for eNB to share the NR DL carrier on en-gNB side, hence en-gNB needs not to convey similar IE to express the DRS configuration via X2AP from en-gNB to eNB.
Similarly, for MR-DC@5GC and standalone deployment scenarios, similar IEs should be conveyed from ng-eNB to gNB side, but not vice versa.
Proposal 3a: XnAP message, e.g. NG-RAN CONFIGURATION UPDATE should convey similar IE to  express the DRS configuration from ng-eNB to gNB.
Proposal 3b: Since there is no use case for ng-eNB to share the NR DL carrier on gNB side, hence gNB needs not to convey similar IE to express the DRS configuration over XnAP from gNB to ng-eNB.
1.2 Overlapping spectrum uplink
The “To be shared” UL resources of LTE cell is actually the slot/PRBs intended for LTE-PUSCH, and for brevity we denote it as TBSURB-NR (To be shared uplink resource block for NR). Regarding the signaling expression for TBSURB-NR, one alternative is captured in WF [1] to reuse existing IE “UL High Interference Indication”.

Following is the current definition for IE “UL High Interference Indication” via X2AP procedure: Class2 Load Indication/ LOAD INFORMATION message.
eNB can use it to indicate high or low interference sensitivity per PRB granularity level. “UL High Interference Indication” IE provides very finer granularity of resource for TBSURB-NR; however, it seems more redundant than necessary for LTE/NR co-existence use case. If FDM only solution is pursued as in WF [1], then the signalling details per PRB/subframe level info are more than necessary.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	HII
	M
	
	BIT STRING (1..110, …)
	Each position in the bitmap represents a PRB (first bit=PRB 0 and so on), for which value ‘"1" indicates ‘high interference sensitivity’ and value "0" indicates ’low interference sensitivity’.
The maximum number of Physical Resource Blocks is 110.


For another alternative, by taking the practical formats of NR-PRACH/PUCCH/PUSCH into account, we propose another alternative that the minimum TBSURB-NR in frequency domain is 1.08MHz (or 6 PBRs), rather than single PRB level. Since the maximum sharable bandwidth in LTE component carrier is 20MHz, i.e.18.5 times of 1.08MHz, then two BYTEs can be used to express all exact frequency location and width of TBSURB-NR. E.g. two BYTEs can be defined as [leftmost 8 bits for the id of each 1.08MHz from low to high frequency] + [rightmost 8 bits for the consecutive number of 1.08MHz] as illustrated in Figure 2 below: there are two “big block-wise” TBSURB-NR allocated by eNB. The yellow block can be expressed by [00000100+00000011(4 x 6PRBs)] and the green block can be expressed by [00000010+00001011(12 x 6PRBs)]. 

In addition, SRS configuration needs to be conveyed to en-gNB via X2AP, but PRACH/PUCCH configuration needs not if TBSURB-NR is well chosen and allocated.
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Figure 2: TBSURB-NR in 20MHz
Proposal 4a: In EN-DC, FDM only solution is used for overlapping spectrum uplink case and the minimum sharable resource block size in frequency domain is 1.08MHz (or 6 PBRs).

Proposal 4b: In case of 1.08MHz granularity, to introduce one new IE “TBSURB-NR” in relevant X2AP messages, with two Bytes to express the exact frequency location and width of TBSURB-NR.
Proposal 5: SRS configuration needs to be conveyed from eNB to en-gNB via X2AP.

Proposal 6: PRACH/PUCCH configuration needs not to be always conveyed from eNB to en-gNB.

1.3 Overlapping spectrum downlink

The “To be shared” DL radio resources of LTE cell is actually the slot/PRBs intended for LTE-PDSCH, and for brevity we denote it as TBSDRB-NR (To be shared downlink resource block for NR). Since the NR-PSS/SSS/PBCH can occupy up to 5MHz in frequency domain, which is challenging the LTE carrier resources more aggressively than UL case, hence even FDM solution can still work but it is not fine enough. Since LTE’s downlink HARQ timing follows asynchronous mode, it won’t degrade LTE performance much with TDM only solution. Furthermore, the legacy MBSFN scheme has proven the effects with DL TDM solution. In order to avoid further finer fragmentation of TBSDRB-NR, we suggest not using FDM+TDM together, but using TDM only solution for simplicity. From eNB perspective, the TBSDRB-NR resource granularity in time domain is naturally subframe length 1ms.
Proposal 7: TDM only solution is used for overlapping spectrum downlink case and the TBSDRB-NR resource granularity in time domain is 1ms.
According to the WF [1], there are three main existing signaling schemes that may be reused to express the timing pattern with TDM solution.

Alt1: MBSFN Subframe Info IE (enhanced semantics + additional parameter).

Followings are the current definitions for IE “MBSFN Subframe Info” via X2AP procedures: Class 1 X2 Setup and eNB Configuration Update. By reusing MBSFN Subframe Info IE, eNB has no means to know the real usage status of resources allocated for en-gNB, e.g. the TBSDRB-NR may be over-assigned for en-gNB, so not fully utilized by en-gNB.

	MBSFN Subframe Info
	
	0..<maxnoofMBSFN>
	
	MBSFN subframe defined in TS 36.331 [9]
	GLOBAL
	ignore

	>Radioframe Allocation Period
	M
	
	ENUMERATED(n1, n2, n4, n8, n16, n32, …)
	
	–
	–

	>Radioframe Allocation Offset
	M
	
	INTEGER (0..7, ...)
	
	–
	–

	>Subframe Allocation
	M
	
	9.2.51
	
	–
	–


	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Subframe Allocation
	M
	
	
	

	>Oneframe
	M
	
	BITSTRING (SIZE(6))
	

	>Fourframes
	M
	
	BITSTRING (SIZE(24))
	


The existing IE “MBSFN subframe info” can be reused to express the timing pattern for TBSDRB-NR. Actually, there can be maximum 8 subframes per radio frame except subframe#0/5, which can be allocated for TBSDRB-NR. It is worth noting that the beginning few symbols of each allocated MBSFN subframe are still used by LTE control channel, hence they should be indicated explicitly with one additional parameter.
Observation 3: Either 32bits bitmap info for 4 consecutive MBSFN radio frames, or 8bits bitmap info for single MBSFN radio frame, can be used to express the timing pattern for TBSDRB-NR.

Observation 4: one additional parameter is needed, e.g. IE “Starting symbols reserved for LTE” = {First 2symbols, …} associated with MBSFN subframe, indicating the pre-empted resources from TBSDRB-NR. 
Alt2: ABS Pattern Info IE (enhanced semantics)
Following is the current definition for IE “ABS Pattern Info” (FDD case) via X2AP procedure: Class 2 Load Indication/ LOAD INFORMATION message. eNB can modify its ABS Pattern Info based on DL ABS Status used by its peer node.

By reusing IE “ABS Pattern Info”, eNB has means to know the real usage status of resources allocated for en-gNB via IE “DL ABS Status”. In this aspect, ABS Pattern Info seems more beneficial than MBSFN Subframe Info. However, according to current RAN3 status and running BLCR against TS36.423, it has been agreed not to support “Load Indication” procedure for EN-DC case in Rel-15, hence the usage of ABS Pattern Info may not be preferable in EN-DC context, but may be re-considered in future releases
	CHOICE ABS Information
	M
	
	–
	–

	>FDD
	
	
	–
	–

	>>ABS Pattern Info
	M
	
	BIT STRING (SIZE(40))
	Each position in the bitmap represents a DL subframe, for which value "1" indicates ‘ABS’ and value "0" indicates ’non ABS’.

The first position of the ABS pattern corresponds to subframe 0 in a radio frame where SFN = 0. The ABS pattern is continuously repeated in all radio frames.

The maximum number of subframes is 40.


Observation 5: The IE “ABS Pattern Info” and Load Indication procedure are not supported for EN-DC case in Rel-15, but can be re-considered in future releases.
Alt3: RNTP IE and Enhanced RNTP IE (both with RNTP threshold set to -∞).
In Annex, there is current definition for IE “RNTP and Enhanced RNTP” via X2AP procedure: Class 2 Load Indication/ LOAD INFORMATION message. By setting the (Enhanced) RNTP threshold to -∞, it implies the eNB shall not make any DL transmission in the associated PRBs and subframes, so equivalently those PRBs and subframes are allocated for TBSDRB-NR
(Enhanced) RNTP IE provides very finer granularity of resource for TBSDRB-NR, however, it is more redundant than necessary for the LTE/NR co-existence use case. If TDM only solution is pursued for DL, then the signalling details about PRB info causes lots of overhead.
Observation 6: The IE “(Enhanced) RNTP” provides more details than necessary for LTE/NR co-existence use case.

Proposal 8: The IE “ABS Pattern Info” and “(Enhanced) RNTP” are not reused to express the timing pattern for TBSDRB-NR in Rel-15.
1.4 Adjacent spectrum

According to the working assumption “Scenario 3 (adjacent spectrum): Subframe Assignment and Special Subframe Info IEs may be used”, this scenario can be easily solved.

Proposal 9: The TDD UL/DL configuration and special subframe configuration of (ng)-eNB should be conveyed to (en)-gNB with existing IE “Subframe Assignment” and “Special Subframe Info”.
	>>>Subframe Assignment
	M
	
	ENUMERATED(sa0, sa1, sa2, sa3, sa4, sa5, sa6,…)
	Uplink-downlink subframe configuration information defined in TS 36.211 [10]
	–
	–

	>>>Special Subframe Info
	
	1
	
	Special subframe configuration information defined in TS 36.211 [10]
	–
	–


2 Stage 2 open issues

Now, we go through the following Stage2 open issues as captured in WF [1].
Issue 1: Should bi-directional procedure be introduced, i.e. both eNB and gNB can initiate the coordination?
In NSA or SA deployment scenarios, if there is no role of “responsible node” between ng-eNB and gNB for particular RAT independent target carrier, and ng-eNB and gNB are on the equal level to share the RAT independent carrier “freely and equally”, both sides should be allowed to trigger the radio resource coordination/allocation procedure as illustrated in Figure 3 below, and the potential successful carrier sharing result may be based on mutual negotiation process with multiple times of Class 1 procedures as below, or failed sharing result occurs if two sides cannot compromise with each other, e.g. in inter-NW vendor node IOT test.
Proposal 10: In NSA or SA deployment, if there is no role of “responsible node” between ng-eNB and gNB for particular RAT independent target carrier, and ng-eNB and gNB are on the equal level to share the RAT independent carrier freely and equally, both ng-eNB and gNB should be allowed to trigger the radio resource coordination/allocation procedure, and the final radio sharing result may be based on mutual negotiation process with multiple times of Class 1 procedures.
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  g N B /ng - eNB   ng - e N B /gNB  

NG - RAN   CONFIGURATION UPDATE  

NG - RAN   CONFIGURATION UPDATE ACK    

NG - RAN   CONFIGURATION UPDATE FAILURE    

No node   is responsible for   particular  carrier  


Figure 3: This is valid and supported!

Following similar logic, in EN-DC deployment, we also assume no role of “responsible node” between eNB and en-gNB for particular carrier in LTE bandwidth, so eNB and en-gNB are on the equal level to share the RAT independent carrier “freely and equally”, both sides should be allowed to trigger the radio resource coordination/allocation procedure as illustrated in Figure 4 below,

Proposal 11: In EN-DC deployment,if there is no role of “responsible node” between eNB and en-gNB for particular RAT independent target carrier, and eNB and en-gNB are on the equal level to share the RAT independent carrier freely and equally, both eNB and en-gNB should be allowed to trigger the radio resource coordination/allocation procedure, and the final radio sharing result may be based on mutual negotiation process with multiple times of Class 1 procedures.
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Figure 4: This is valid and supported!
Issue 2: Generic resource set indications bitmaps with RB and OFDM symbol granularity as agreed for NR in RAN1 may also be applicable/beneficial for indication of semi-statically used resources (to avoid collisions with, e.g., SRS, PRACH, PUCCH, …)
Since the NR-PRACH/PUCCH/PUSCH has minimum resource size requirement in both time and frequency domains, e.g. minimum bandwidth of NR-PRACH is 1.25MHz, and NR-PUCCH occupies carrier sub-bandwidth continuously over time, hence too fine fragmented slot/PRBs for TBSURB-NR is ineffective or even useless for NR, and shall also restrict/complicate the NR-scheduling, e.g. how to guarantee URLLC services. For simplicity, from eNB perspective, the TBSURB-NR and TBSDRB-NR should be as big block-wise as possible and too finer resource on RB/Symbol level is not necessary.
Proposal 12: The TBSURB-NR and TBSDRB-NR should be as big block-wise as possible and too fragmented resource with RB/Symbol level granularity is not needed.
Issue 3: How to support signalling related to timing synchronization and SFN.
In EN-DC deployment, eNB and en-gNB are not required to be synchronized or SFN aligned and/or radio frame boundary aligned, but the timing difference in-between is very essential for effective resource sharing. With the exact info about timing difference, eNB and en-gNB can inter-operate on the same timing basis. Timing difference between LTE/NR cell pair is relatively stable, so it can be (re)-configured by O&M or other implementation based means. When other synchronization means is to be standardized later, e.g. absolute time-stamps, they can be reused for free.
Proposal 13a: The timing difference between eNB and en-gNB cell pair can be provisioned by O&M or other implementation based means.

Proposal 13b: The timing difference between ng-eNB and gNB cell pair can be provisioned by O&M or other implementation based means.

Issue 4: Can RAN3 assume availability of common time-of-day in eNB and gNB?
Common time-of-day is linked to time synchronization as well, e.g. eNB and gNB can get it from GPS receiver. If the node pairs have the common time-of-day, the radio frame boundary alignment and SFN alignment could be done using transmission of absolute time-stamps on X2. Hence, in some deployment scenarios, RAN3 can assume the common time-of-day in eNB and gNB, but not always.

Observation 7: In some deployment scenarios, RAN3 can assume the common time-of-day in eNB and gNB.
Issue 5: Scenario 1 (DL): Signaling of scheduling resources that are not used for PDSCH: down-selection between MBSFN Subframe Info IE (enhanced semantics + additional parameter), ABS Pattern Info IE (enhanced semantics), RNTP IE and Enhanced RNTP IE (both with RNTP threshold set to -∞).
We have discussed this scenario and proposed to choose the solution with “MBSFN Subframe Info IE (enhanced semantics + additional parameter)”, as it does not rely on Class 2 Load Indication/ LOAD INFORMATION message.
Proposal 14: The main structure of existing IE “MBSFN Subframe Info” (enhanced semantics + additional parameter) is reused to express the timing pattern for TBSDRB-NR.
Issue 6: Shall RAN3 consider support of NB-IoT in mentioned scenarios?
NB-IOT can be deployed standalone or in-band of normal LTE component carrier, due to the narrow band natural of NB-IOT, even if its carrier resources can be shared by NR, no significant gain is expected. Actually, for LTE component carrier < 5MHz bandwidth, the tradeoff between pain and again with LTE/NR carrier resource sharing needs to be carefully evaluated. Due to limited time left, we suggest NR does not share any UL/DL carrier resources used by NB-IOT in Rel-15.
Proposal 15: NR does not share any UL/DL carrier resources used by NB-IOT in Rel-15.
3 Stage 3 open issues
Issue 1: How to support DRS configuration? (note: DRS is not scheduled in MBSFN subframes (FFS))
Issue 2: How to support CSI-RS configuration? (note: CSI-RS is not scheduled in MBSFN subframes (FFS))
As stated above, CSI-RS is part of DRS, and the DRS configuration on eNB side can still be expressed by existing IE “dmtc-PeriodOffset”,  “ds-OccasionDuration”, “resourceConfig”, “subframeOffset” as well as PCID from UE perspective. For simplicity and reducing the scheduling challenge on en-gNB side, eNB can guarantee that no DRS are scheduled in the MBSFN subframes allocated for TBSDRB-NR.

Observation 8: DRS/CRS-RS configuration can be expressed by existing IEs “dmtc-PeriodOffset”,  “ds-OccasionDuration”, “resourceConfig”, “subframeOffset” as well as PCID, but eNB may guarantee that No DRS/CRS-RS are scheduled in the MBSFN subframes allocated for TBSDRB-NR.

Issue 3: How to support PBCH configuration? (note: PBCH is not scheduled in MBSFN subframes)
If TDM only solution is adopted for DL sharing scenario, since PBCH is not scheduled in MBSFN subframes at all, hence on impacts on X2 and Xn.

Observation 9: If TDM only solution is adopted for DL sharing scenario, no impacts on X2 and Xn.
Issue 4: How to support SRS configuration?
srs-SubframeConfig

SRS SubframeConfiguration. See TS 36.211 [21, table 5.5.3.3-1]. Value sc0 corresponds to value 0, sc1 to value 1 and so on.
SRS signal occupies one symbol length in time domain, and partial bandwidth in UL per specific UE,. With FDM only solution for UL carrier sharing case, SRS configuration at the time domain should be always conveyed to en-gNB as proposed above, so that en-gNB can avoid the UL transmission collision in time domain. The SRS configuration in frequency domain may not be needed to be exchanged.
Issue 5: How to support PUCCH configuration?
If FDM only solution is adopted for UL sharing scenario, since PUCCH formats 1x,2x,3 and 5 are located on both sides of UL carrier bandwidth, hence eNB needs not to convey PUCCH configuration to en-gNB, so no impacts on X2 and Xn.

Observation 10: If FDM only solution is adopted for UL sharing scenario, no impacts on X2 and Xn.
Issue 6: Existing X2 signalling is per cell granularity – would frequency carrier (EARFCN) granularity be sufficient?
If the solution packet with per cell pair level granularity is specified for LTE/NR co-existence, then per frequency level granularity can be naturally supported. In addition, since the per frequency level coordination restricts the deployment and finer usage of LTE/NR co-existence, we think per cell pair level coordination for LTE/NR co-existence is more beneficial and practical. There is no need to design another solution packet with per frequency level granularity.
Proposal 16: The solution packet with per cell pair level granularity is sufficient, and there is no need to design another solution packet with per frequency level granularity.
Conclusion and proposals
RAN3 is kindly asked to discuss and approve:
Proposal 1a: Focus on X2 interface enhancement firstly and try to agree on single solution packet framework, which can be easily extended and adapted to Xn interface case later.
Proposal 1b: The single solution packet framework should accommodate both NSA and SA deployment scenarios.
Proposal 2a: In EN-DC deployment, X2AP global message, e.g. EN-DC CONFIGURATION UPDATE should convey similar IE to express the DRS configuration from eNB to en-gNB.
Proposal 2b: Since there is no use case for eNB to share the NR DL carrier on en-gNB side, hence en-gNB needs not to convey similar IE to express the DRS configuration via X2AP from en-gNB to eNB.
Proposal 3a: XnAP message, e.g. NG-RAN CONFIGURATION UPDATE should convey similar IE to  express the DRS configuration from ng-eNB to gNB.
Proposal 3b: Since there is no use case for ng-eNB to share the NR DL carrier on gNB side, hence gNB needs not to convey similar IE to express the DRS configuration over XnAP from gNB to ng-eNB.
Proposal 4a: In EN-DC, FDM only solution is used for overlapping spectrum uplink case and the minimum sharable resource block size in frequency domain is 1.08MHz (or 6 PBRs).

Proposal 4b: In case of 1.08MHz granularity, to introduce one new IE “TBSURB-NR” in relevant X2AP messages, with two Bytes to express the exact frequency location and width of TBSURB-NR.
Proposal 5: SRS configuration needs to be conveyed from eNB to en-gNB via X2AP.

Proposal 6: PRACH/PUCCH configuration needs not to be always conveyed from eNB to en-gNB.

Proposal 7: TDM only solution is used for overlapping spectrum downlink case and the TBSDRB-NR resource granularity in time domain is 1ms.
Proposal 8: The IE “ABS Pattern Info” and “(Enhanced) RNTP” are not reused to express the timing pattern for TBSDRB-NR in Rel-15.
Proposal 9: The TDD UL/DL configuration and special subframe configuration of (ng)-eNB should be conveyed to (en)-gNB with existing IE “Subframe Assignment” and “Special Subframe Info”.
Proposal 10: In NSA or SA deployment, if there is no role of “responsible node” between ng-eNB and gNB for particular RAT independent target carrier, and ng-eNB and gNB are on the equal level to share the RAT independent carrier freely and equally, both ng-eNB and gNB should be allowed to trigger the radio resource coordination/allocation procedure, and the final radio sharing result may be based on mutual negotiation process with multiple times of Class 1 procedures.

Proposal 11: In EN-DC deployment,if there is no role of “responsible node” between eNB and en-gNB for particular RAT independent target carrier, and eNB and en-gNB are on the equal level to share the RAT independent carrier freely and equally, both eNB and en-gNB should be allowed to trigger the radio resource coordination/allocation procedure, and the final radio sharing result may be based on mutual negotiation process with multiple times of Class 1 procedures.

Proposal 12: The TBSURB-NR and TBSDRB-NR should be as big block-wise as possible and too fragmented resource with RB/Symbol level granularity is not needed.
Proposal 13a: The timing difference between eNB and en-gNB cell pair can be provisioned by O&M or other implementation based means.

Proposal 13b: The timing difference between ng-eNB and gNB cell pair can be provisioned by O&M or other implementation based means.

Proposal 14: The main structure of existing IE “MBSFN Subframe Info” (enhanced semantics + additional parameter) is reused to express the timing pattern for TBSDRB-NR.
Proposal 15: NR does not share any UL/DL carrier resources used by NB-IOT in Rel-15.
Proposal 16: The solution packet with per cell pair level granularity is sufficient, and there is no need to design another solution packet with per frequency level granularity.
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Annex 
	NR PRACH Format 
	Bandwidth (Mhz) 
	Length (T_CP+T_SEQ+T_GP) ms

	0
	1.25
	1

	1
	1.25
	3

	2
	5
	1

	3
	1.25
	3.5

	A0(SCS=15K)
	2.5
	0.07

	A1(SCS=15K)
	2.5
	0.14

	A2(SCS=15K)
	2.5
	0.29

	A3(SCS=15K)
	2.5
	0.43

	B1(SCS=15K)
	2.5
	0.14

	B2(SCS=15K)
	2.5
	0.29

	B3(SCS=15K)
	2.5
	0.43

	B4(SCS=15K)
	2.5
	0.86

	C0(SCS=15K)
	2.5
	0.14

	C2(SCS=15K)
	2.5
	0.43

	A0(SCS=30K)
	5
	0.04

	A1(SCS=30K)
	5
	0.07

	A2(SCS=30K)
	5
	0.14

	A3(SCS=30K)
	5
	0.21

	B1(SCS=30K)
	5
	0.07

	B2(SCS=30K)
	5
	0.14

	B3(SCS=30K)
	5
	0.21

	B4(SCS=30K)
	5
	0.43

	C0(SCS=30K)
	5
	0.07

	C2(SCS=30K)
	5
	0.21


NR PRACH Format
–
MeasDS-Config

The IE MeasDS-Config specifies information applicable for discovery signals measurement.

MeasDS-Config information elements

-- ASN1START

MeasDS-Config-r12 ::=


CHOICE {


release






NULL,


setup






SEQUENCE {



dmtc-PeriodOffset-r12


CHOICE {




ms40-r12





INTEGER(0..39),




ms80-r12





INTEGER(0..79),




ms160-r12





INTEGER(0..159),




...



},



ds-OccasionDuration-r12

CHOICE {




durationFDD-r12 



INTEGER(1..maxDS-Duration-r12),




durationTDD-r12 



INTEGER(2..maxDS-Duration-r12)



},



measCSI-RS-ToRemoveList-r12
MeasCSI-RS-ToRemoveList-r12
OPTIONAL,
-- Need ON



measCSI-RS-ToAddModList-r12
MeasCSI-RS-ToAddModList-r12
OPTIONAL,
-- Need ON



...


}

}

MeasCSI-RS-ToRemoveList-r12 ::=
SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF MeasCSI-RS-Id-r12

MeasCSI-RS-ToAddModList-r12 ::=
SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF MeasCSI-RS-Config-r12

MeasCSI-RS-Id-r12 ::=


INTEGER (1..maxCSI-RS-Meas-r12)

MeasCSI-RS-Config-r12 ::=

SEQUENCE {


measCSI-RS-Id-r12



MeasCSI-RS-Id-r12,


physCellId-r12




INTEGER (0..503),


scramblingIdentity-r12


INTEGER (0..503),


resourceConfig-r12



INTEGER (0..31),


subframeOffset-r12



INTEGER (0..4),


csi-RS-IndividualOffset-r12

Q-OffsetRange,


...

}

-- ASN1STOP
9.2.19
Relative Narrowband Tx Power (RNTP)
This IE provides an indication on DL power restriction per PRB or per subframe per PRB (Enhanced RNTP) in a cell and other information needed by a neighbour eNB for interference aware scheduling.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RNTP Per PRB
	M
	
	BIT STRING (6..110, …)
	Each position in the bitmap represents a nPRB value (i.e. first bit=PRB 0 and so on), for which the bit value represents RNTP (nPRB), defined in TS 36.213 [11]. 

Value 0 indicates "Tx not exceeding RNTP threshold". 

Value 1 indicates "no promise on the Tx power is given". The IE is ignored if the Enhanced RNTP IE is included.
	–
	–


	RNTP Threshold
	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	RNTPthreshold is defined in TS 36.213 [11].
	–
	–

	Number Of Cell-specific Antenna Ports 
	M
	
	ENUMERATED (1, 2, 4, …)
	P (number of antenna ports for cell-specific reference signals) defined in TS 36.211 [10]
	–
	–

	P_B
	M
	
	INTEGER (0..3, …)
	PB is defined in TS 36.213 [11].
	–
	–

	PDCCH Interference Impact
	M
	
	INTEGER (0..4, …)
	Measured by Predicted Number Of Occupied PDCCH OFDM Symbols (see TS 36.211 [10]).

Value 0 means "no prediction is available".
	–
	–

	Enhanced RNTP
	O
	
	
	
	YES
	ignore

	>Enhanced RNTP Bitmap
	M
	
	BIT STRING (12..8800, …)


	Each position in the bitmap represents a PRB in a subframe; value “00” indicates "Tx not exceeding RNTP Threshold", value “01” indicates "Tx not exceeding RNTP High Power Threshold", value “11” indicates that "no promise on the Tx power is given". Value "10" is ignored by the receiver”.

Each position is applicable only in positions corresponding to DL subframes.

The first 2 bits correspond to PRB 0 of the first subframe for which the IE is valid, the following 2 bits correspond to PRB 1 of the first subframe for which the IE is valid, and so on.

The bit string may span across multiple contiguous subframes (maximum 40).

The length of the bit string is an integer multiple of 
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 is defined in TS 36.211 [10].

The Enhanced RNTP pattern is continuously repeated.


	
	

	>RNTP High Power Threshold
	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	Defined as the

RNTPthreshold in TS 36.213 [11].
	
	

	>Enhanced RNTP Start Time
	
	0..1
	
	
	
	

	>>Start SFN
	M
	
	INTEGER (0..1023, …)
	SFN of the radio frame containing the first subframe when the Enhanced RNTP IE is valid.
	
	

	>>Start Subframe Number
	M
	
	INTEGER (0..9, …)
	Subframe number, within the radio frame indicated by the Start SFN IE, of the first subframe when the Enhanced RNTP IE is valid.
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