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[bookmark: DocumentFor]Introduction
[bookmark: _Ref178064866]In 3GPP RAN1#89 meetings, UL Sharing for NSA NR UE was discussed and the following conclusion was agreed [1]:
· For NR NSA for a UE, NR supports the case that when the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier on different frequency), the UE can only operate on one of the carriers at a given time among a pair of LTE and NR carriers
· FFS whether or not there is specification impact
· If there is RAN1 specification impact, aim to minimize the specification impact for NR
· Note: this feature by itself is not intended to have any LTE RAN1 specification impact 
· Note: the other case of allowing simultaneous operation on two or more UL carriers is already agreed to be supported
This contribution gives the initial analysis on SRS Switching in LTE-NR uplink sharing scenario. 
Discussion
Discussion on SRS Switching in LTE-NR uplink sharing scenario
In the scenario as fig.1 shows, LTE UL and NR UL are coexisting on the bandwidth of an LTE FDD component carrier F1, LTE DL on a paired frequency F3 and NR on frequency F2 (different than LTE DL frequency). There may be NR UL transmissions on frequency F2 as well if this is a TDD frequency. NR PUCCH/PRACH will transmit on the shared F1. 
[image: ]
Figure 1 NR DL carrier and UL shared carrier
Massive MIMO is the one ofthe key technology introduced in 5G era. To acquire the channel reciprocity, NR needs to transmit SRS on its dedicated carrier frequency F2. From the UE side, it needs SRS switching between F2 and F1 in LTE-NR uplink sharing scenario. Therefore, the TDM operation shall be considered in uplink sharing scenario.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: In LTE-NR uplink sharing scenario, it needs SRS switching between F2 and F1 to acquire channel reciprocity. 
Proposal 2: The TDM operation shall be considered in the upink sharing scenario.
Enhancement on SRS switching
In Rel-14, the work item called SRS (sounding reference signal) switching between LTE component carriers provides mechanisms for user equipment (UE) with limited or no uplink (UL) carrier aggregation (CA) capability to perform switching to a time division duplex (TDD) secondary component carrier (i.e., secondary cell or SCell) for sounding reference signal (SRS) transmission without PUCCH/PUSCH configured on that carrier[2]. The following components are specified to support the SRS switching feature: 
· RF retuning for SRS switching
· Collision handling
· Timing advance (TA) of SRS
· Power control of SRS
· Periodic SRS and aperiodic SRS 
· Configuration of SRS on possibly all TDD CCs
The above components specified in LTE SRS switching shall be also considered in the TDM operation for LTE and NR uplink sharing. And the SRS switching enhancement for both LTE and NR shall be further studied and specificed. 
[bookmark: OLE_LINK105][bookmark: OLE_LINK106]Proposal 3: We kindly ask RAN1 to consider the  enhancement on SRS switching for both LTE and NR.
Conclusion
Based on the discussion in section 2 the followings proposals are proposed:
Proposal 1: In LTE-NR uplink sharing scenario, it needs SRS switching between F2 and F1 to acquire channel reciprocity. 
Proposal 2: The TDM operation shall be considered in the upink sharing scenario.
Proposal 3: We kindly ask RAN1 to consider the enhancement on SRS switching for both LTE and NR
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