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Introduction
The PRACH coordination between LTE and NR was discussed in TEI-17. On the potential solution to support resource coordination between LTE and NR, three solutions were discussed preliminarily in RAN3#114 meeting. The essence of Solution 1 is to introduce an EN-DC X2 interface for NR standalone site while Solution 3 is to enhance S1/NGAP message. However, there was no consensus on whether to agree solution 1 or solution 3. The following progress on this topic were achieved[1]:
Down selection on the solutions need to be done in next meeting, to be continued...
Reuse Protected E-UTRA Resource Indication (from LTE to NR) + E-UTRA-NR cell resource coordination information to support resource coordinate between SA NR and LTE. Whether to exchange PRACH Configuration as resource coordination information is FFS.
The intention of this paper is to compare both potential solutions and analyse the need of exchanging PRACH Configuration between LTE and NR.
Discussion
Scenarios 
In the view of the fact that some companies may misunderstand the scenario, it is still necessary to introduce the original scenario proposed in [2]. In order to facilitate discussion, we paste the scenario as below.


Figure 1 interference from DSS cell to newly-built NR gNB
As illustrated in Fig 1, the newly-built NR gNB is not a DSS site but a NR SA site and the LTE cell in upgraded site and newly-built NR gNB are Non co-located. In previous meetings, some companies proposed to reuse the DSS related features to mitigate the intra-frequency interference between LTE and NR. On this, RAN3 AH-1801 had made the following the work assumption for LTE-NR co-existence. 
WA: E-UTRA and NR cells have the same or overlapping coverage, or an E-UTRA cell is overlaid over multiple NR cells.
Clearly, the assumption on the same or overlapping coverage cannot be hold in this scenario. Per TS36.423, the E-UTRA-NR cell resource coordination procedure cannot be directly reused in this scenario.
8.7.15.1	General
The purpose of the E-UTRA – NR Cell Resource Coordination procedure is to enable coordination of radio resource allocation between an eNB and an en-gNB that are sharing spectrum and whose coverage areas are fully or partially overlapping. During the procedure, the eNB and en-gNB shall exchange their intended resource allocations for data traffic, and, if possible, converge to a shared resource. The procedure is only to be used for the purpose of E-UTRA – NR spectrum sharing.
The procedure uses non-UE-associated signalling.

Furthermore, RAN4 also have a WI in Rel-17 to study the intra-frequency interference mitigation for LTE/NR Non co-located deployment. This also implies that DSS features cannot be used to mitigate intra-frequency interference in the above scenario. 
Therefore, it is concluded that the E-UTRA-NR cell resource coordination procedure cannot be directly applied in LTE/NR Non co-located deployment scenario. If companies still have different views, RAN3 could send a LS to RAN1 to confirm this conclusion.
In addition, this conclusion is also applied in the following scenario.
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Figure 2 5G DSS deployment
Proposal 1: The existing E-UTRA-NR cell Resource Coordination procedure cannot support LTE/NR Non co-located deployment scenario.
Solutions Comparison
Solution 1
Solution 1 needs to establish an additional X2 interface for one NR SA site. Per TS38.300, X2 interface does not exist in standalone scenario. Therefore, in order to support this interface, the NR site must also have an “en-gNB" role besides “gNB” role, otherwise it would contradict the existing NG-RAN architecture. It is concluded that Solution 1 implies NR site has to configure both SA and NSA dual protocol stack simultaneously.
Observation 1: To support Solution 1, the NR site needs to support and configure both SA and NSA dual protocol stack simultaneously.
SA/NSA dual mode base station had been widely deployed in China. As we know, since SA has some distinct advantages over NSA, all the NSA and NSA/SA sites in China have been upgraded to SA-only mode. Thus if Solution 1 is agreed, the NSA mode need to be reopen. Furthermore, it is pointed out that NSA is not a small feature but a “big mode” or “feature groups”. Both LTE eNB and NR gNB need to configure NSA and SA simultaneously. Some companies have strong concerns on this conclusion during the offline discussion in RAN3#114 meeting. Their argument is that whether an EN-DC X2 can be deployed with support of a selected number of feature is purely an implementation and commercial discussion between operator and vendors. However, this is not true. If we except solution 1 has minimum impact on product implementation and specifications, some unnecessary features are still needed. Here we give some briefly analysis on the impact on 3GPP specifications and product implementation. First, the newly-built gNB as a normal en-gNB should support the following essential functions:
· S1-U connection with EPC
· Bearer handling: MCG or SCG or Split bearer setup/modification/release
· Multi-Connective Operation: SN addition/Modification/Release
Clearly, the above functions are not necessary for Solution 1 because operators/customers do not need any NSA operations but only need a X2 interface to exchange interference information. Since NSA/SA dual mode base station is a very mature product, these essential functions could not be shutoff/disabled via software configuration. Therefore, we have to waste money on these necessary functions. 
Secondly, one customised “special” base station may also have impact on 3GPP specifications. During EN-DC X2 setup procedure, the newly-built NR gNB should indicate the “special type” to LTE eNB. Otherwise, from the perspective of LTE eNB, it understands the sender node is a normal en-gNB. Moreover, from the perspective of OMC, we also need to define a new attribute for this “special” base station. 
Thirdly, the essence of solution 1 is to reuse X2 message E-UTRA – NR Cell Resource Coordination to exchange interference information. According to the analysis in section 2.1, it is concluded that X2 message E-UTRA – NR Cell Resource Coordination is not fit for this scenario. 
Proposal 2: Since solution1 is not fit for this scenario and also has too much impact on 3GPP specifications and product implementation, we propose to rule out solution 1. 
Solution 3
The Solution 3 proposes to extend the existing S1/NG signalling to exchange configuration/coordination information. And the following messages are need to be enhanced for resource coordinate between SA NR and LTE:
· eNB Configuration Transfer (S1AP); 
· MME Configuration Transfer(S1AP);
· UPLINK RAN CONFIGURATION TRANSFER(NGAP);
· DOWNLINK RAN CONFIGURATION TRANSFER(NGAP).
From the perspective of implementation, both LTE eNB and NR gNB need upgrade to support resource coordination. Since we can define a new transparent container to convey the resource coordination information, there is no impact to CN nodes. On the resource coordination information, we also believe that CN should not be used to convey dynamic information, i.e., interference related information, but could be used to convey semi-static or static information, i.e., PRACH configuration and MBSFN/CRS configuration information.
Proposal 3: Solution 3 has less impact than solution 1 as not need to introduce massive configuration to a standalone NR sites.
Details of resource coordination information 
PRACH Coordination and LTE-NR coexistence are two independent features. Technically, it is hard to use LTE-NR coexistence mechanism to optimize PRACH configuration. Format type 0/1/2 preamble are typical configuration for both LTE FDD and NR FDD. According to RAN1 related specifications, Format type 0/1/2 preamble in both RATs has same length, SCS, root sequence and PRB bandwidth. In principle, it is need to support PRACH coordination in intra-frequency inter-system as that in intra-system.
Observation 2: PRACH Coordination and LTE-NR coexistence are two independent features. It is hard to use LTE-NR coexistence mechanism to optimize PRACH configuration 
Furthermore, since PRACH configuration information is semi-static or static, it will not bring huge signalling overhead towards CN nodes. Therefore, the PRACH configuration information shall be exchanged between LTE and NR.
Proposal 4: the PRACH configuration information shall be exchanged between LTE and NR.
RAN1 had discussed the resource coordination between LTE and NR for LTE-NR coexistence in overlapping and adjacent spectrum in Rel-15. Subsequently, a LS was to RAN3 from RAN1 to specify the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR , including:
· LTE cell on/off configuration with details up to RAN3
· LTE MBSFN subframe configuration
· DL and/or UL carrier centre frequency (ARFCN) 
· Carrier bandwidth
· Signalling related to timing synchronization and SFN
· Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned
· Note: It is up to RAN3 if this requires new procedures in addition to signalling support
· Indication of semi-statically used resources (to avoid collisions with, e.g., CSI-RS, SRS, PRACH, PUCCH, DRS, PSS/SSS, PBCH, …)
· Indication of slots/PRBs not intended for transmissions by the eNB and gNB, respectively
On interference information coordination, we believe that dynamic information should not be considered. Thus, the Indication of semi-statically used resources and slots/PRBs not intended for transmissions are not fit for Non co-located scenario. In addition, RAN4 are also discussing the CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR, and the following agreements achieved in RAN4#101bis meeting

Issue 3-1-1: Need of CRS sequence information for LLR weighting
[Agreement:]
General agreement for NWA signalling of CRS-IM receiver
-	RRC based NWA signaling shall be introduced. The details up to RAN2 with necessary input from RAN4.
Not restrict UE implementation, CRS sequence not needed from baseline receiver assumption for defining RAN4 minimum performance requirements
By default, Cell ID information is not needed from RAN4 performance requirements aspect; Cell ID can be included into NWA signalling as optional. 
-	FFS the maximum number of cell ID information 
Issue 3-1-2: Whether UE needs to be indicated the CRS port number
[Agreement:]
From RAN4 minimum performance requirements aspect, UE follow below default assumption without blind detection as baseline assumption 
-	4 CRS ports for scenario 2
-	Aligned with serving cell for scenario 1  
By default, number of CRS ports no need to be informed via signalling with above default assumption from RAN4 performance requirements aspect
Number of CRS ports information can be included into NWA signalling (optional)

Issue 3-1-4: How could UE obtain the identified parameters if not signalled by the network
[Agreement:]
The baseline assumption: No need to introduce NWA signalling for v-shift information 
[Agreement:]
From RAN4 minimum performance requirements aspect, it’s not required to blind detect LTE carrier frequency information for CRS-IM receiver baseline assumption. 
The information can be awared by following possible ways under scenario 2:
-	For scenario 2, inter-RAT MO configuration information (LTE cell presence and carrier frequency) can be utilized to perform CRS-IM if configured by NW. 
-	LTE cell carrier frequency information can be informed to UE by NWA signaling for scenario 2 (optional)
If such information not conveyed to UE, UE not expected to enable CRS-IM receiver.

Clearly, CRS configuration is also needed in this scenario. To send a LS to RAN1/RAN4 to request feedback on the scenario(s) and on which channels the interference shall be avoided is beneficial.
Proposal 5: we propose to send a LS to RAN1/RAN4 to request feedback on the scenario(s) and on which channels the interference shall be avoided.
Proposal
Based on the above analysis, we have the following observations and proposals:
Observation 1: To support Solution 1, the NR site needs to support and configure both SA and NSA dual protocol stack simultaneously.
Observation 2: PRACH Coordination and LTE-NR coexistence are two independent features. It is hard to use LTE-NR coexistence mechanism to optimize PRACH configuration 
Proposal 1: The existing E-UTRA-NR cell Resource Coordination procedure cannot support LTE/NR Non co-located deployment scenario.
Proposal 2: Since solution1 is not fit for this scenario and also has too much impact on 3GPP specifications and product implementation, we propose to rule out solution 1. 
Proposal 3: Solution 3 has less impact than solution 1 as not need to introduce massive configuration to a standalone NR sites.
Proposal 4: the PRACH configuration information shall be exchanged between LTE and NR.
Proposal 5: we propose to send a LS to RAN1/RAN4 to request feedback on the scenario(s) and on which channels the interference shall be avoided.
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