[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9]3GPP TSG-RAN WG1 Meeting NR#3						               R1-1716454
Nagoya, Japan, 18th – 21st, September 2017
	
Agenda item: 	6.6
Source:	China Telecom
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Title:	Discussion on Remaining Issues of NR-LTE co-existence
Document for:	Discussion
[bookmark: DocumentFor]Introduction
In the RAN1#90 meetings, the following topics on NR-LTE co-existence had been discussed, and some progresses had been achieved:
· Pathloss offset between the UL and DL;
· Power sharing for LTE-NR NSA operation;
From the perspective of operators, the further study and evaluation on the above issues are needed to obtain NR-LTE system work well. The aim of this contribution is to give some further analysis on the above topics, and provides some proposals.   
Discussion 
How to determine the Pathloss offset between UL and DL carrier?
For uplink channel transmission, the UE should estimate the Pathloss between the base station and UE to determine the Pathloss compensation for power control. In LTE system, the Pathloss estimate is based on the difference between the downlink received RSRP and the downlink transmission power of eNB. However, in uplink sharing scenario the following factors will impact the accuracy of the Pathloss estimation:
· The frequency gap between NR downlink and shared UL uplink
· TX/RX antenna configuration 
· TX/RX Location may be different in practical deployment. 
As the Fig.1 depicted, the TX/RX antennas are located in different locations. According to our investigation, the most existing 3G/4G antenna pole can not bear the weight of AAS. Moreover, the pole may not have available position for AAS. Therefore, the uplink carrier and downlink carrier may be put in the different locations.


Fig 1 the scenario with UL carrier in one frequency range and DL NR carrier in a different frequency range


Fig 2 the antenna gain difference between UL and DL
Furthermore, as the figure 2 shows, the antenna gain difference between uplink and downlink vary greatly in different location from the UE side. This issue will lead to the inaccurate Pathloss estimation for uplink power control procedures, e.g. PUSCH/PUCCH power control, Preamble transmission. 
In RAN1#90, there were some conclusions on the Pathloss during the initial access procedure as follows:

 (
Agreements
:
For NR UE initial access based on RACH configuration for an SUL carrier
 
RACH configuration for the SUL carrier is broadcasted in RMSI
The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
In particular the configuration information includes all necessary power control parameters
The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier
It is expected that the network would be able to request a connected-mode UE to initiate a RACH procedure towards any uplink carrier for path-loss and timing-advance acquisition
Sent an LS accommodating above agreement to RAN2 
)
As per the agreements, the RACH configuration for each uplink carrier is broadcasted in RMSI. The RACH configuration includes at least the following information:
· Preamble Configurations
· Power control related parameters. e.g., preambleInitialreceivedtargetpower, delta_preamble, powerrampingstep, and max number of preamble transmission.    
Since the power control mechanism of preamble transmission is open loop, UE will not receive any feeback information to adjust the Tx power. According to the above analysis, how to compensate the antenna gain gap between UL and DL is a key issue for design of power control mechanism in uplink sharing scenario. One potential solution is to set a fix offset for Pathloss difference between UL and DL. But it is can be regarded as an inefficiency solution for preamble transmission.
	powerRampingParameters				SEQUENCE {
		powerRampingStep					ENUMERATED {dB0, dB2,dB4, dB6},
		preambleInitialReceivedTargetPower	ENUMERATED {
												dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,
												dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,
												dBm-100, dBm-98, dBm-96, dBm-94,
												dBm-92, dBm-90}
	},
	ra-SupervisionInfo					SEQUENCE {
		preambleTransMax					ENUMERATED {
												n3, n4, n5, n6, n7,	n8, n10, n20, n50,
												n100, n200},
		ra-ResponseWindowSize				ENUMERATED {
												sf2, sf3, sf4, sf5, sf6, sf7,
												sf8, sf10},
[bookmark: OLE_LINK76]		mac-ContentionResolutionTimer		ENUMERATED {
												sf8, sf16, sf24, sf32, sf40, sf48,
												sf56, sf64}
	},
The following benefit will come of solving the above issue:
· Saving UE power
· Reducing the uplink interference towards the neighbour cells
· Reducing the delay of RACH procedure (e.g., reduce the transmission number of preamble) 
· Reducing the failure ratio of UE initial access
Observation 1: How to compensate the antenna gain gap between UL and DL for RACH procedure need to be studied.
For the NSA network and UE, the network can indicate the “DL reference carrier” to UE for estimating the Pathloss. We take the 1.8GHz+2.1GHz (LTE CA) and 3.5GHz NR DC as example. The B1 uplink frequency is configured as SUL. The B1 downlink as” DL reference carrier” for SUL carrier is broadcasted in RMSI. Therefore the NSA UE can estimate the Pathloss for SUL by measuring the RSRP of B1.
Proposal 1: In order to estimate the Pathloss of NR uplink frequency, the network can indicate the “DL reference carrier” to UE for NSA scenario.



Power Allocation for Uplink Sharing
In RAN1#90 meeting, some agreements on the power sharing for NSA operation are as follows:

 (
Agreements:
At least for LTE-NR NSA operation
Maximum allowed power values for LTE (P_LTE) and NR (P_NR) are set separately
i.e., when UE is configured for NR, P_LTE can be configured up to P_cmax and  P_NR can be configured up to P_cmax. 
e.g. P_LTE + P_NR > P_cmax or P_LTE + P_NR = P_cmax
All UEs are mandated to handle P_LTE + P_NR = P_cmax while handling of P_LTE + P_NR > P_cmax depends on UE capability
At least, when DL/UL LTE sTTI/reduced UE processing time based operation is not configured for the UE, if total transmit power exceeds P_cmax when there is simultaneous NR and LTE UL tx, 
For NR, UE scales down/drops NR transmission and NR power scaling details are left to UE implementation (note: it is not intended to have RAN4 test from RAN1 perspective)
If there are two or more UL carriers, the power scaling or tx dropping can be performed for each of the UL carriers separately or jointly up to UE implementation
For LTE, no change in power control procedure
)In our understanding, this agreement implies the priority of LTE is higher than NR when there is simultaneous NR and LTE UL Tx. NR shall consider some implementation solution to scale down or drop the uplink transmission. However, it may not suitable for all scenarios. Since the performance of uplink control channel shall be obtained for NR, we think the agreements for P_LTE + P_NR > P_cmax scenario shall be further studied.
As the Fig3 depicted, the NR PUCCH occupies the last OS of LTE uplink and the max bandwidth of NR PUCCH is assumed to 96 PRB as SRS bandwidth. Since there is no shorten format for PUCCH 2/2a/2b, the power allocation problem for the last OS shall be considered. The NR short PUCCH is configured to convey the ACK/NACK information for NR downlink transmission. As we know, the priority level of ACK/NACK is usually higher than CSI feedback. According to the current agreements, the NR shall scale down the transmission power for NR PUCCH. This will result in the degradation of NR performance. We propose to further study how to handle the above scenario.
[image: ]
Fig 3 Power allocation for uplink sharing 
Proposal 2: It needs further study the power allocation priority of uplink channel for LTE-NR DC where the total transmit power exceeds P_cmax with simultaneous transmission of NR and LTE UL tx.
Conclusion
Based on the above discussion, the followings observation and proposals are given:
Observation 1: How to compensate the antenna gain gap between UL and DL for RACH procedure need to be studied.
Proposal 1: In order to estimate the Pathloss of NR uplink frequency, the network can indicate the “DL reference carrier” to UE for NSA scenario.
Proposal 2: It needs further study the power allocation priority of uplink channel for LTE-NR DC where the total transmit power exceeds P_cmax with simultaneous transmission of NR and LTE UL tx.
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