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Introduction
Band plan and duplexer feasibility were discussed in last RAN4 meeting, but the issues are still open for further study [1]. Meanwhile, a new LS from AWG-27 was sent out to RAN4, which requests RAN4 to further evaluate the implementation feasibility, especially for option B1 and B2.
This contribution provides our analysis and simulation results for the band plan options.
Discussion
The duplexer options in the WF are copied as below:
· Duplex filter options
· Companies are encouraged to provide further analysis whether single duplexer more than 35 MHz pass band can be ruled out.
· Companies are encouraged to provide further analysis whether the following split duplexer assumptions can be used.
· One of the duplexers supports band n71, another duplexer covers (at least) the extended frequency range for APT.
· Other split-duplexer arrangements that facilitate support of 71/n71 (and hence the requirements for 71/n71)
· Companies are encouraged to further analyze the feasibility of duplexers w.r.t.
· Insertion loss and isolation for different center gap and pass band sizes.
· Coexistence with own band, band 28, DTV, RAS etc., e.g., by means of filter isolation, uplink RB restriction, or A-MPR, etc.
· Compatibility with band n71 

There cases according to the WF as well as the further LS from AWG are considered in the feasibility analysis in this contribution. 
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Figure 1: Feasibility analysis cases
Case 1 (full duplexer, option B1)
The frequency range of option B1 mentioned by AWG LS is:
DL: 612-652MHz/ UL: 683-703MHz. Tx/Rx separation gap is 11MHz.
To be compatible with existing band B71/n71, the similar requirements for duplexer of B71 is considered to evaluate the full band duplexer. 
Figure 2 is copied from TR 36.755. Besides the normal Rx/Tx rejections, co-existence with DTV CH36 and protection of band 29 are specifically considered in the evaluation. 


Figure 2: Frequency bands around 600MHz
Parameters of a commercial available B71 duplexer is provided as below for reference. 
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Preliminary evaluation shows that the full band duplexer for option B1 is implementation feasible, while keeping enough Tx/Rx attenuation as well as the rejection at Band 29. Since the low bound of the frequency range is closer to DTV CH36, it is expected that the Rx blocking performance would be a bit worse than that of B71. Some further evaluation is still needed. 
Case 2 (full duplexer)
The frequency range of option B1 mentioned by AWG LS is:
DL: 617-657MHz/ UL: 663-703MHz. Tx/Rx separation gap is 6 MHz.
The Gap/Fc is 0.9% while the BW/Fc is 6.3%, which is the most challenging case for all the close Tx/Rx bands. Based on our evaluation and feedback from one filter vendor, it is not feasible so far based on the appropriate in-band IL and out-band attenuation requirements.
Case 3 (dual duplexer)
The frequency range of option B2 mentioned by AWG LS is:
Duplexer 1: DL: 622-657MHz/ UL: 668-703MHz. 
Duplexer 2: DL: 617-652MHz/ UL: 663-698MHz. (same as B71/n71)
From implementation point of view, duplexer 1 just needs to shift the center frequency of duplexer 2. The challenging issue is whether the B71 duplexer can provide enough rejection at 657MHz for the purpose of co-existence with other UEs. There were some discussion in last meeting on the issue [3]. To have a better co-existence performance, the duplexer of B71 may need to provide larger than 30dB rejection at 657MHz. 
However, as the existing B71/n71 does not have the specific requirement to provide rejection at the closer Rx frequency range, the current commercial available B71/n71 duplexer cannot be reused for the co-existence scenario with wider Rx spectrum as proposed in option B2.
Duplexer 2 as well as duplexer 1 has to be redesigned with the updated requirement. Consequently, the initial consideration to utilize the existing supply chain and the economies of scale of B71/n71 does not exist anymore. Figure 2 provides the simulation results for duplexer 2. 
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Figure 3: Duplexer evaluation for option B2
From the evaluation, we see dual duplexer solution is implementation feasible. But both Dup 1 and Dup 2 under the dual-duplexer architecture need to be newly designed. Some REFSENS degradation may happen for the frequency close to the low edge of Dup 2 Tx. 
Conclusion
This contribution provides feasibility analysis for the 600MHz band plan options. Based on the evaluation, we have the following observations and proposal.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Observation 1: From the evaluation, it is observed that full band duplexer with 11MHz gap in B1 and dual-duplexer in B2 are both implementation feasible, while full band duplexer with 6MHz gap is not feasible for the current filter implementation.
Observation 2: For Option B1, a full band duplexer could have identical performance as existing B71/n71 duplexer while it may have worse Rx blocking issue as the Rx frequency range is closer to DTV CH36.
Observation 3: Option B2 needs to pay more attention to the co-existence issue for the duplexer design. The existing B71/n71 duplexer cannot be reused.
Proposal 1: It is proposed to focus on the band plan option B1 based on the duplexer feasibility analysis.
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