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Introduction
In RAN#85, the WI for RRM enhancement in R16 was revised [1] to include the following objective based on agreements from RAN4#92
· The RRM requirements for CGI reading with autonomous gap will be specified in Rel-16.
For NR, there are two requirements which need to be evaluated
· The impact to an NR serving cell of LTE CGI reading (either in EN-DC/NE-DC or interRAT in SA/NR-DC)
· The impact to NR and LTE serving cells of NR CGI reading (either EN-DC/NE-DC or interRAT in LTE)
Proposal 1: RAN4 evaluates the impact to NR serving cells of LTE CGI reading and the impact to NR and LTE serving cells of NR CGI reading
In this contribution we deal with LTE CGI reading and discuss the impact to NR serving cells. The impact to LTE serving cells is already captured in 36.133, for example in EN-DC with an LTE PCell & SCells, the impact of LTE CGI reading follows the existing requirements in 36.133.
RAN4 has already agreed similar requirements for LTE RSTD, where the UE may have to decode MIB of the LTE RSTD reference cell to obtain the system frame number (SFN). However, SIB1 decoding is not included in the RSTD procedure, so further analysis is required.
Discussion
Recap on the assumptions used in LTE to specify CGI reading delay and missed ack/nack rate
The methodology used to define CGI reading requirements was decided by RAN4 in release 9. The assumptions made are documented on the cover page of the initial CR[2] in which the requirements are introduced. At this time the corresponding missed ACK/NACK rate was still indicated as TBD. 
	The requirements are based on the way forward document (R4-100244) which was technically agreed in the last meeting RAN4 Ad hoc #2010-01. 
Main proposals in this CR are as follows:
Intra-frequency:
- The side contidons are proposed as well as intra-frequency cell seach requirements for the minimum requirements.
- [150] ms is proposed for the SI reading time requirement. The reasons are as follows:
 -> Both MIB and SIB1 can be surely decoded within 3 attempts with >90% probability for Es/N0 > -6 dB in EVA5 according to the simulation results in R4-100206.
 -> Taking into account the tail latency of each step (See the table in R4-100244), 5 attempts are applied respectively so that 5*10 + 5*20 = 150 ms is dereived.
Inter-frequency:
- The minimum requirement for SI reading is proposed as same as Intra-frequency, i.e. 150 ms.
- The only side conditions for the minimum requirements are relaxed compared to Intra-frequency case as well as cell search requirements.



The scenario for 3 attempts and 7 interruptions for MIB/SIB1 reading is shown in figure 1, taken from 


Figure 1 : Number of PDSCH/PDCCH interruptions needed to allow 3 attempts at MIB decoding from the same update period
For each individual autonomous gap, the missed ACK/NACK rate was agreed in [4]. Again, further details are provided on the cover page of the CR introducing the requirement.
	- Requirement is that 60 ACK/NACK sendings occur during autonomous ECGI reading. This is based on the analysis in R4-101149, which assumes 4 subframes are interrupted on both uplink and downlink for each SI decoding gap, except for the first gap where 9 subframes are interrupted due to the need to aquire AFC syncronisation with HeNB (up to 0.3ppm difference in frequency from serving cell may otherwise have impact on UE demodulation perfomance)



One significant discussion during the release 9 work item was whether autonomous gaps for intrafrequency SI reading would interrupt the uplink. In the end, the conclusion was that there would be an interruption of UL allowed, since a HeNB frequency reference can be significantly in error (±0.25ppm absolute) and a UE which tunes the UE local oscillator to be syncronised with the HeNB downlink would be out of spec for frequency error on its uplink transmissions to the macro cell (±0.1ppm relative to the macro cell downlink is allowed) .
Assumptions for impact on an NR serving cell
Our view is that the same assumptions that are reviewed above should be used to derive NR CGI reporting delay and missed ACK/NACK rate.
Proposal 1: The assumptions for NR serving cell impact of LTE CGI reading are
· Up to 3 attempts are needed for MIB decoding and up to 3 attempts are needed for SIB1 decoding at -6dB Es/Iot
· This causes up to 5+5 interruptions of PDSCH/PDCCH/PUSCH/PUCCH
· The first interruption causes 8+1 subframes to be lost and subsequent interruptions cause 3+1 subframes to be lost on uplink and downlink
·  The additional “+1” subframe is due to possible async operation of the target cell for CGI decoding
For the reporting delay therefore, the analysis will be identical whether the CGI is reported to an LTE cell or an NR cell, so we propose
Proposal 2 : CGI reporting delay for an LTE target cell when reporting to an NR serving cell is 150ms
Due to different numerology and ACK/NACK timing in NR, the missed ACK/NACK rate needs to be reevaluated for each possible PDSCH/PDCCH/PUSCH/PUCCH numerology.
Proposal 3: Based on the assumptions in proposal 1, the missed ACK/NACK rate needs to be reevaluated for each possible PDSCH/PDCCH/PUSCH/PUCCH numerology.

Conclusions
Proposal 1: The assumptions for NR serving cell impact of LTE CGI reading are
· Up to 3 attempts are needed for MIB decoding and up to 3 attempts are needed for SIB1 decoding at -6dB Es/Iot
· This causes up to 5+5 interruptions of PDSCH/PDCCH/PUSCH/PUCCH
· The first interruption causes 8+1 subframes to be lost and subsequent interruptions cause 3+1 subframes to be lost on uplink and downlink
·  The additional “+1” subframe is due to possible async operation of the target cell for CGI decoding
Proposal 2 : CGI reporting delay for an LTE target cell when reporting to an NR serving cell is 150ms
Proposal 3: Based on the assumptions in proposal 1, the missed ACK/NACK rate needs to be reevaluated for each possible PDSCH/PDCCH/PUSCH/PUCCH numerology.
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