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1. Introduction
In previous meetings, the discussions on UL sharing were occurred, and concluded as the followings. 
	Conclusions:
· Study further at least the following issues when UL carrier in one frequency range and DL NR carrier in a different frequency range:
· Potential timing offset due to differences in channel delay profiles between UL and DL
· Pathloss difference between UL and DL (it is assumed that DL is used by a UE to measure the path loss)


In this contribution, we discuss the issues related to UL sharing which can lead large duplex gap between DL and UL carrier. 
2. Frequency offset
When downlink and uplink carrier use different subcarrier spacing (e.g., 120 kHz for downlink and 15 kHz for uplink), tracking performance based on downlink signals may not be sufficient for uplink transmission. For example, if tracking requirement is 0.1ppm in downlink where downlink frequency is 28 GHz, then it becomes about 2.8 kHz frequency offset. If it is used for uplink transmission where uplink frequency is 1.8 GHz with 15 kHz subcarrier spacing, the frequency error becomes about 1.5ppm. This can affect data demodulation performance as sampling frequency offset is rather large. This can gradually increase inter-carrier interference. 
To overcome this issue, either robust modulation such as QPSK is used for uplink transmission when frequency offset for UL is relatively high or a UE may acquire time/frequency tracking from a DL carrier which can result in sufficiently accurate time/frequency tracking. For example, if a UE supports LTE in the paired downlink spectrum/carrier corresponding to the configured uplink spectrum, instead of relying on NR DL for time/frequency tracking for UL carrier, a UE can utilize tracking RS (such as PSS/SSS/CRS) from LTE carrier.
Proposal 1: With different numerologies used in DL and UL with large duplex gap, consider further on impacts from frequency offset based on DL carrier for UL transmission. 
3. Pathloss difference
It has been discussed that pathloss can be different between DL and UL when DL and UL are present in different frequency range. Pathloss estimation based on DL signal due to pathloss offset between two can lead inaccurate open loop power control. Particularly, the offset can be considerable when channel is different between two (e.g., LOS in DL and NLOS in UL). Pathloss can be estimated by the UE if the network knows the transmission power of a UE. However, at initial PRACH transmission, it becomes challenging to know UE’s transmission power where a UE determines its transmission power based on estimated pathloss on DL carrier. 
To mitigate this issue, one approach is to configure UL spectrum in low frequency only to a RRC_CONNECTED UE where the network can configure transmission power of a UE for pathloss offset estimation. Similar to frequency offset, if LTE eNB and NR gNB are collocated, LTE downlink signals can be used for pathloss measurement at the UE side for uplink transmission. In other words, the carrier for pathloss estimation can be configured even though the carrier is not configured/activated to the given UE. This information can be informed via common data such as SI. 
Proposal 2: Further consider to allow pathloss, time/frequency tracking from another DL carrier different from NR DL carrier if DL and UL are in different frequency bands.  
4. Discussion on initial access procedure
When a UE support a band combination of DL and UL in different frequency band, in terms of UE capability, it can consider two approaches. Let’s call a band combination of f1 DL and f2 UL as UL-sharing-band. 
(1) A UE supports f1 DL and f1 UL (or paired UL spectrum if f1 is FDD band) as well when it supports f1 DL and f2 UL. In other words, a UE supports NR DL/UL in NR spectrum, and can support NR DL/UL in NR/LTE band combination. 
(2) A UE supports f1 DL and f1 UL (or paired UL spectrum if f1 is FDD band), f1 DL and f2 UL or both f1 DL and f1 UL and f1 DL and f2 UL. It can be up to UE capability whether to support one or both of band combinations.
If the first approach is assumed, initial access procedure can be designed assuming a UE initially access NR carrier via NR DL/UL combination in NR spectrum. This can allow mechanisms for a UE to handle time/frequency offset, and pathloss differences. In other words, if the first approach is assumed, mechanisms to alleviate time/frequency offset and pathloss difference can be initiated for RRC_CONNECTED UEs, and f2 UL can be configured to a UE after initial access. 
If the second approach is assumed, initial access procedure may need to support different UEs which may require multiple PRACH configurations in different frequency range, and also need to handle time/frequency offset and pathloss differences from the beginning. If this is supported, our preference is to support time/frequency offset tracking and pathloss estimation from different DL carrier from NR DL carrier. This implies that a UE needs to support at least time/frequency tracking and pathloss estimation on the paired DL (or same f2) carrier corresponding to UL carrier. 
Proposal 3: Further clarification on UE capability seems necessary for initial access procedure.  
5. Conclusion
We discussed issues for UL sharing between LTE and NR and proposed the followings. 
Proposal 1: With different numerologies used in DL and UL with large duplex gap, consider further on impacts from frequency offset based on DL carrier for UL transmission. 
Proposal 2: Further consider to allow pathloss, time/frequency tracking from another DL carrier different from NR DL carrier if DL and UL are in different frequency bands.  
Proposal 3: Further clarification on UE capability seems necessary for initial access procedure.  
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