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1   Introduction

During March 2017 RAN plenary meeting, it was agreed to support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier [1]:

	-
NR-LTE co-existence mechanisms [RAN1, RAN2, RAN4];

-
Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.

-
Minimize impact to NR physical layer design to enable this co-existence.

-
No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR

-
No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier


In this contribution, the potential RAN2 impacts are discussed.
2   Discussion 

The uplink resource sharing of NR and LTE on the uplink carrier of the LTE FDD system scenario was agreed in the RAN1 NR AH January 2017 meeting [1], which is illustrated as in Figure 1.  .

	Agreements:

· LTE-NR co-existence should support the following UL sharing scenarios:

· Collocated LTE and NR base stations with network operating UL on frequency F1 where LTE UL and NR UL share UL subframes of LTE

· Detailed sharing on the UL is FFS 

· Note: this is not intended to have impact on legacy LTE UEs

· LTE DL on a paired frequency F3

· NR DL transmission on frequency F2 (different than LTE DL frequency)

· NR UE operates in either of the following cases based on a common NR design:

· Standalone NR: UE accesses standalone NR carrier on F2. The UE may not be connected to an LTE carrier (some UE may not even support LTE). 

· FFS whether NR UL frequency F1 is signaled in NR broadcast system information or derived from MIB/PBCH, or implicitly from NR DL frequency F2

· Dual connectivity of LTE and NR: UE accesses LTE PCell (with LTE UL on F1), then is configured by dual connectivity to also operate NR on F1 (UL) and F2 (DL).

· NR DL and UL frequencies (and/or NR band number) are signaled by RRC

· Non-collocated LTE and NR base stations is FFS
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Figure 1 (a) NR DL carrier and UL shared carrier (b) NR TDD carrier and UL shared carrier
In the scenario, LTE UL and NR UL within the bandwidth of an LTE FDD component carrier F1, LTE DL on a paired frequency F3 and NR DL transmission on frequency F2 (different than LTE DL frequency) (Figure 1a). There may be NR UL transmissions on frequency F2 as well if this is a TDD frequency (Figure 1b).
Based on RAN1 agreement, the standalone co-existence will be supported in the scenario. In standalone co-existence operation, the UE accesses standalone NR carrier on F2.  In order that the UE accesses to the NR cell, the paired NR UL frequency F1 related information should be informed to UE which could include UL band, UL carrier frequency and bandwidth, and some common UL configuration. In LTE, common UL configuration information is broadcast in radioResourceConfigCommon IE of SIB2. This IE includes RACH, PUSCH, PUCCH, SRS related configuration. Based on agreement in RAN1, it is FFS whether NR UL frequency F1 is signaled in NR broadcast system information or derived from MIB/PBCH, or implicitly from NR DL frequency F2. The frequency and band have to be broadcast in system information unless RAN1/RAN4 thinks the frequency and band can be derived from MIB/PBCH or implicitly from NR DL frequency. Regarding the common UL configuration, it seems not possible to derive this from MIB/PBCH or implicitly from NR DL frequency F2. The only way is to broadcast the common UL configuration in system information. In the scenario as shown in the Figure 1b, there are two uplink links for the NR DL frequency F2, one is the NR UL frequency F1, the other is NR TDD UL frequency. In this case, two sets of common UL configuration information should be broadcast for the two uplink links respectively.

Proposal 1: The shared UL frequency and band should be broadcast in system information unless they can be derived from MIB/PBCH or implicitly from NR DL frequency for standalone NR co-existence operation.
Proposal 2: Two sets of common UL configuration information for two uplink frequencies should be broadcast in system information respectively for standalone NR co-existence operation.
Regarding how to select the UL frequencies, we can use MTC similar mechanism, i.e.:

If the radio condition is good, then the UE can select the uplink frequency in higher frequency, and if the radio condition is bad, the UE should select the uplink frequency in lower frequency. It can be done by network configured threshold.

Proposal 3: The UE selects the suitable uplink frequency based on the threshold configured by the network. 
3   Conclusion
In this contribution, we discussed the UL sharing scenario of LTE-NR co-existence based on RAN1 agreements and provide the following proposal:
Proposal 1: The shared UL frequency and band should be broadcast in system information unless they can be derived from MIB/PBCH or implicitly from NR DL frequency for standalone NR co-existence operation.
Proposal 2: Two sets of common UL configuration information for two uplink frequencies should be broadcast in system information respectively for standalone NR co-existence operation.

Proposal 3: The UE selects the suitable uplink frequency based on the threshold configured by the network. 
4   Reference

[1]   3GPP, “Chairman's Notes RAN1_NRadhoc_final”, Athens, Greece 13-17 Jan., 20
3GPP


