3GPP TSG-RAN WG4 Meeting #92Bis














R4-1912539
Chongqing, China, 10th – 14th October, 2019

Source: 
Qualcomm Incorporated

Title: 
Requirements for ENDC Inter-band combination that share common RX path
Agenda item:
6.5.2.3
Document for:
Approval
1. Introduction
In this document, we discuss how to treat requirements for ENDC Inter-band band combinations that are share common RX path. We discuss justification to synchronize DL carriers for such bands.
2. Discussion
In last RAN4 meeting, it was proposed to treat DC_20_n28 like intra-band because of shared RX path and due to the existing MRTD requirement [1]. However, such a requirement mandates colocation of base stations. A remedy for this situation is to have inter-band combinations to just synchronize DL carriers without forcing a colocation requirement as in the intra-band case. It was decided from last RAN4 meeting to justify the synchronized approach, the performance impact of the gain and phase glitch discussed in [1] for asynchronous DL carriers should be investigated.

For the analysis, it was agreed to use a channel model of transmission mode 3, 64QAM with EPA5. For such environment, we found there is about 1.2dB coverage loss from a 1usec outage that would be caused by gain change. The phase transient from the gain change could last up to 1usec. Alternatively, for EPA5, there is ~7% drop in throughput for the same SNR condition at 10dB below peak SNR. Considering a minimum 0.5dB implementation loss, the total coverage loss can be up to 1.7dB. 
Figure 1: Throughput and coverage impact for outage glitch by itself for EPA5 and AWGN
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Furthermore, implementation of intra-band AGC SW/FW can increase coverage loss further for the inter-band combination because of the shared RX approach with asynchronous carriers. Depending on the implementation choice of UE, AGC could be partitioned between common and independent stages. The front end AGC could be common, but the proceeding gain changes could still be time misaligned according to respective slot boundaries. It is difficult to quantify this implementation loss at this stage due to the portioning, but the implementation loss estimates could range from a minimum 0.5dB (best case) to up to a maximum of 3dB (worst case). So, the total coverage loss will vary between 2dB and 5dB including the outage glitch and depending on the implementation error. Also, when going to a higher order modulation scheme such as a high performance 256QAM, the minimum coverage loss would increase to 3dB, not including the implementation margin. So, it is better to synchronize carriers to reduce loss and uncertainty.
Observation: Total coverage loss can vary from 2dB to 5dB due to outage glitch and actual implementation uncertainty from using intra-band AGC hardware for shared RX band with asynchronous DL carriers.

Based on the measured observations of coverage loss, it is recommended that UE meet the minimum requirements using synchronized DL carriers.

Proposal: The minimum requirements for EN_DC inter-band combinations that share a common RX path shall be met using synchronized DL carriers. 

3. Conclusion

Observation: Total coverage loss can vary from 2dB to 5dB due to outage glitch and actual implementation uncertainty from using intra-band AGC hardware for shared RX band with asynchronous DL carriers.

Proposal: The minimum requirements for EN_DC inter-band combinations that share a common RX path shall be met using synchronized DL carriers. 
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