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1. Introduction
DC has similar RF concurrency problems as NR ULCA for the same bands and which in (1) has already stated, no additional coexistence filtering is required beyond that which is required to meet normal spurious emissions.  The same problems that exist for ULCA and DC with NR+NR in the 5G bands (3.3- 4.2 Ghz and 4.4 – 4.9 GHz) (2) also exist for DC LTE+NR 2xTX UL in the same bands.  The following NR bands have been suggested:

· Band n77 (3.3 – 4.2) GHz

· Band n78 (3.3 – 3.8) GHz

· Band n79 (4.4 – 5.0) GHz
LTE bands 42 and 43 fall within NR bands n77 and n78.  Based on the same analysis used in CA_5Glo_5Ghi (2), it is proposed that the only possible way that DC can be implemented is if all DC bands 42/43/n77/n78/n79 (LTE + NR) are synchronous. 

For this resubmission, added timing alignment section and observation 2 – a result of WF R4-1709874
2. DC Configuration
The DC configuration is similar to (2) and uses 2 PAs for band n77.  B42/43 will be co-banded with n77/n78 and hence there is no isolation between B42/43 and n77/n78.  Hence based on analysis in (2), if the LTE and NR systems run asynchronously for DC, there will be similarly large de-sense on either RX.
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Figure 1: B42/43 cobanded with n77/n78 – minimal cost
3. De-sense for Asynchronous Operation
The table from (2) was update for DC band combinations defined above.  As B42/43 and n77/n78 DC bands are co-banded there is no isolation between the two and hence concurrent TX/RX performance is worse than CA_5Glo_5Ghi (2).  B42/43 and n79 is similar to CA_5Glo_5Ghi with similarly large de-sense.
Table 1: De-sense if Asynchronous Operation
[image: image2.emf]LTE Band 1 Filter NR Band 2 Desense dB comments

42 NA n78 46

43 NA n78 46

42/43 Vendor A n79 34

42/43 Vendor B n79 22
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Proposal 1: For DC band combinations LTE B42/43 + NR n77/n78/79 synchronous operation is required.
4. Synchronous Operation
For synchronous operation in LTE + NR DC 2xTX, LTE and NR SFs are to be aligned – TX and RX cannot occur concurrently.  As NR has multiple options for SCS which allow for much shorter TTIs in NR vs LTE, for DC 2 x TX operation the minimum TTI will need to be determined by LTE. The following diagrams outline the SF alignment required for synchronous operation for the various options for DC.  In the diagrams band1 can either be LTE B42/43 and band 2 NR n77/n78/n79 or vice versa.
1. DC  2xTX UL (concurrent):

a. Note the RX and TX SFs are aligned
b. TX for band 1 and band 2 is concurrent

[image: image3.emf]Band 1

Band 2

TX

TX

RX

RX

SF(n)

SF(n+1)

SF(n+2)

TX slot1 TX slot2

DC 2xTX UL (concurrent)

TXB1 TXB1

TXB2 TXB2

TXB1

TXB2

BLANK

BLANK

BLANK

BLANK

RXB1

RXB1

RXB2 RXB2

SF(n+3)

TXB1

TXB2

BLANK

BLANK

BLANK

BLANK

TX slot2 TX slot1


Figure 2: DC 2 TX UL with concurrent TX SF operation between bands
2. DC 1 x TX UL (switched UL):
a. Note the RX and TX SFs are aligned
b. TX occurs on band1 for multiple SFs before switching to band2
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Figure 4: DC 1 x TX switched UL from band 1 to band 2

Currently DC 2 x TX UL (concurrent) is the default and if any issues with 2 x TX UL from IMD or other reasons, DC single TX UL with switched UL is to be used.
Observation 1:  Due to the SF time alignment required, most likely the bands of operation would need to be co-located – to meet minimum timing error on SF alignment.
4.1. Timing Alignment.

Although the diagrams above assume perfect timing, in reality there can be an error allowed between the two bands.  In LTE, synchronous timing assume ≤ 33us difference in SF timing between the bands – ½  symbol period for LTE with SCS 15kHz. 
· For NR applying the same ½ symbol error and assuming highest SCS 60 kHz for sub6, the timing difference for synchronous operation would be ≤ 8.33 us.  
· For NR, On/OFF mask is 10 us and proposed RX-TX transient time is 10us which means the timing misalignment can be as high as 10 us before any overlap between RX and TX occurs

Observation 2:  For NR sub6 synchronous operation ≤ 8.33 us timing error at the SF boundary RX-TX and TX-RX, ensures no overlap.
5. Conclusion
For all combinations of B42/43 and n77/n78/n79 in DC, synchronous operation of the two bands are required– SF and TTI alignment.  The timing alignment forces colocation of the two bands and a timing error of ≤ 8.33 us.
Proposal 1: For DC band combinations LTE B42/43 + NR n77/n78/79 synchronous operation is required.
Observation 1:  Due to the SF time alignment required, most likely the bands of operation would need to be co-located – to meet minimum timing error on SF alignment.
Observation 2:  For NR sub6 synchronous operation ≤ 8.33 us timing error at the SF boundary RX-TX and TX-RX, ensures no overlap.
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