
3GPP TSG-RAN WG4 Meeting # 96-e 
R4-2011385
Electronic Meeting, 17-28 Aug., 2020
Agenda item:
7.13.1.2
Source: 
Qualcomm Incorporated

Title: 
On CGI reading
Document for:
Discussion

1   Introduction
In RAN4 #95 meeting, the requirement for CGI reading was discussed and a WF was approved [1]. In this contribution, we explain our view on the remaining issues.
2   Discussion
2.1   MIB decoding in FR2 and SIB decoding side condition
There are two options for MIB decoding delay in FR2 listed in the WF:

Option 1: 3 * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.

Option 2: 5 * TSMTC + N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
And two options for SIB decoding side condition:

Option 1:  -3 dB SNR and 6 samples

Option 2:  -4 dB SNR and 6 samples
We support option 1 for MIB decoding delay in FR2 and option 1 for SIB decoding side condition. These two options are proposed by us during the second round email discussion as a compromised proposal. We briefly explain this proposal below. 
To compromise to and address concern of long decoding time, instead of using 5 samples for MIB decoding attempt as the option listed in RAN4#94ebis WF, we propose to reduce the number of samples to 3 during Rx sweep in interruption and decoding time calculation. Since we only allow 3 samples in calculating decoding time instead of 5 samples which guarantees the MIB decoding performance, it should be left to UE implementation on how to use this decoding time. 

If 3 samples are used and MIB decoding still can pass, this implies that UE is in better SNR condition then side condition -6dB for MIB decoding, therefore companies’ concern on mismatch search/MIB decoding and SIB decoding side condition may be addressed with this proposal. Reducing the number of samples to get more decoding time may slightly affect MIB decoding passing rate, therefore -3dB with 6 samples is needed to a more reliable SIB decoding and option 1 for SIB decoding side condition should be selected along MIB decoding option 1.   
We explain why MIB decoding option 2 doesn’t work for UE in the following. The underlying assumption for option 2 is that UE takes one sample on each beam to decide which one is best, then use the best one to decode MIB. However, this doesn’t align to UE Rx beam sweep for search and measurement, adapting this procedure increases implementation complexity, as we repeatedly emphasize, this discourages UE to implement this optional feature without benefit to its own. More important, one sample can’t reliably detect the best beam, especially in low SNR condition, the performance is expected to be quite close to random selection. Note that in connected mode measurement, 5 samples are considered. 

The underlying consideration across all the procedures, including MIB and SIB decoding, is utilizing existing procedures and avoiding optimization on UE implementation only for CGI reading purpose. Since this is an optional feature that is more beneficial to network than to UE, instead of introduce complicated procedure to improve the performance of individual UE on CGI reading, the “optimization” we would like to pursue in this context is “how to get most of UE to support this feature to maximize the chance that the base station can successfully get CGI”. Using existing MIB/SIB decoding implementation seems to align more to UE vendor preference, but if the “optimization” mentioned above is considered, set a reasonable set of requirements based on existing UE implementation for MIB/SIB decoding may allow more UE to support this CGI reading feature. This perspective echoes an idea we keep iterating in our comment: what we want to maximize is the successful rate of getting CGI information from network perspective, not from individual UE perspective. Intuitively this is correlated, but if we take number of UE supporting this feature into consideration as another variable, the results might be a little bit different. From network perspective, any of the UE supporting CGI reading in the network successfully report CGI information back to network, the network successfully gets the CGI information even all the other UEs in the network fails MIB or SIB decoding. Therefore, if RAN4 set requirement based on advanced algorithms dedicated for CGI reading that is not commonly supported by UE for MIB or SIB decoding, this increases the CGI reading success rate for individual UEs, but may risk to reduce number of UE that supporting this feature due to implementation concern. Therefore, it might end up reducing overall success rate to get CGI information timely from network perspective, in the scenario we envision.

We also want to add one more comment for SIB decoding side condition option 2. Based on our simulation, 1dB difference leads to significant increase in BLER since it’s in waterfall region of AWGN channel. 1dB lower in side condition gets BLER from a little bit below 10% in -3dB (Table 2‑1) to about 80% in -4dB. Even if we consider 6 samples as agreed in RAN4#95e meeting, the overall failure rate with 6 attempts and 80% failure rate in each attempt is larger than 26%. Note that our simulation is under quite ideal condition, with loop running and some channel estimation filter turned on, and account for SIB BLER only. By removing these ideal conditions which may not be practical for CGI reading and taking into account of MIB failure rate, -3dB with 6 samples is the bare minimum to achieve the CGI reading success rate requirement.
Proposal 1: MIB decoding delay and SIB 1 decoding side condition are
MIB decoding delay: 3 * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
SIB decoding side condition: -3 dB SNR and 6 samples.
Table 2‑1 SNR required for 10% BLER under various channel conditions and different levels of soft combining
	Mode
	Channel 
	One shot
	Soft combining 2 
	Soft combining 4

	10 MHz, 30 kHz SCS
	AWGN
	-3.1
	-5.6
	-

	
	TDLC300
	-0.2
	-3.8
	-6.7

	100 MHz, 120 kHz SCS
	AWGN
	-3.1
	-5.9
	-

	
	TDLC60
	0.1
	-3.7
	-6.8


2.2   Value for timer T321

On top of MIB and SIB decoding, for T321 in FR2 we have to take 10ms RRC message processing time and mmW power up time of 20ms as PSCell addition into consideration. Therefore, we have

T321 = 160*3*8 + 160*6 + 20 +10 = 4830ms ~ 5s
Proposal 2: T321 is 5 seconds for FR2.
3   Conclusion
Proposal 1: MIB decoding delay and SIB 1 decoding side condition are
MIB decoding delay: 3 * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
SIB decoding side condition: -3 dB SNR and 6 samples.
Proposal 2: T321 is 5 seconds for FR2.
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