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1. Introduction

The NR CGI reading requirements are discussed in RAN4#94bis, and the outcomes are captured in WF [1]. In our view, the remaining open issues are
· MIB decoding assumptions

· Known cell condition

· SIB1 decoding assumptions

· Interruption due to SIB1 decoding 

In this paper we will provide our views on the remaining issues in NR CGI reading requirements.
2. Discussion
2.1. MIB decoding assumptions

	· MIB decoding and interruption

· SSB selection procedure is up to UE implementation

· UE may search the best one of all the SSBs within SMTC window

· UE may use SSB with the same index as the one with best RSRP in L3-RSRP report 

· RX beam for FR2

· Option 1: The RX beam for the reported best RSRP is used 

· Option 2: UE searches the best Rx beam

· Interruption is 6ms gap length
· MIB decoding delay for FR2

· Option 1 : [5] * TSMTC, where TSMTC is SMTC periodicity of target cell.

· Option 2 : [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.

· Note: Depending on outcome of if RX beam sweeping is needed for MIB decoding.


The only remaining issue for MIB decoding is whether Rx beam sweeping is used, and our preference is option 2, i.e. UE should be allowed to search the best Rx beam, because

· It has been agreed that UE may search the best Tx beam within the SMTC window, and this should be based on Rx beam sweeping as RSRP is specific for each Tx-Rx beam pair.

· Allowing Rx beam sweeping will improve the reliability of CGI reading, e.g. UE may have rotated after reporting the L3-RSRP, and the target cell may be undetectable with the same Rx beam.
· Allowing Rx beam sweeping will also allow UE to use the existing RRM measurement procedure which also involves MIB decoding, so the impact to implementation is minimized.  
In last meeting, some companies commented that Rx beam sweeping leads to additional delay and interruptions compared to using the fixed Rx beam.

· We agree that the MIB decoding delay is longer with Rx beam sweeping, but in our view CGI reading is not a time critical task, so longer delay should not be an issue, especially when it can trade-off for better reliability. 

· Rx beam sweeping will not cause additional interruption because there are scheduling restrictions during the SMTC window.

In last meeting, some companies commented that Rx beam sweeping can be allowed for DRX based CGI reading but not for autonomous gap based because the latter should be faster. We have different views here – the fundamental difference between DRX and auto-gap based CGI reading is that there is no requirement for the DRX based, meaning UE is not required to read the target CGI in any condition, while for auto-gap based UE has to successfully read the CGI as long as the side conditions are met. In this sense, it is more important to make the auto-gap based CGI reading work reliably against the realistic scenarios than to optimize the delay for some limited scenarios. 
Proposal 1: UE is allowed to do Rx beam sweeping for MIB decoding, and MIB decoding delay is 
· [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell
2.2. Known cell condition

	· FFS if known cell conditions is needed based on agreements that SSB selection is up to UE implementation.

· FFS how to specify known cell conditions if necessary.


In our view, the known conditions are needed no matter if UE is allowed to search best Tx or Rx beam for MIB decoding. This is because the CGI reading delay include only the time for MIB and SIB1 decoding but not the cell detection time. UE is assumed to have the timing of the target cell when commanded to do the CGI reading, which means the cell is known to the UE.

On the other hand, if no known condition is defined, network may blindly request UE to do CGI reading. This is not a reasonable scenario because it would be wasting the resources for both network and UE if the CGI target cell is visible to the UE.
Regarding the exact known condition, based on our proposals for MIB decoding, it should be 
· During the last 5 seconds for FR1 and 3 seconds for FR2 before the reception of the report CGI command

· the UE has sent a valid L3-RSRP measurement report for the target cell and

· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and

· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.

Proposal 2: Known condition for CGI reading is defined as 

· During the last 5/3 seconds for FR1/FR2 before the reception of the report CGI command

· the UE has sent a valid L3-RSRP measurement report for the target cell and

· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and

· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
2.3. SIB1 decoding assumptions

	· How is the SIB1 decoding delay to be derived

· Option 1a :

· Soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [4] samples
· Option 1b

· Assumption is soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [6] samples
· Option 2a

· One shot at -3dB SNR

· [4] samples

· Option 2b

· One shot at -3dB SNR

· [7] samples

· Option 3

· Soft combining of 2 samples at -6dB SNR with side condition that no requirements for 160ms SIB1 scheduling periodicity 

·  [7] number of samples

· Note from online discussion (for information)

· Further evaluate the SIB1 reading performance for the case of AWGN and interference limited conditions (e.g. colliding SIB1 transmissions in the serving and neighbor cells)
· Further identify typical scenarios for CGI reading in terms of SIB1 collision between serving and neighbor cells


From the GTW session in last meeting, it was found that whether to do soft combining can be left to UE implementation, and what is important for the requirements is to identify the typical scenarios in terms of SIB1 collision between serving and neighbour cells and determine the side condition accordingly. 
In our view, SIB1 collision between serving and neighbour cells is a typical scenario and should be considered in the requirements which are supposed to be generic. On the other hand, based on our testing, SIB1 cannot be decoded correctly in this interference scenario even with soft combining at SNR -6dB and AWGN channel for both target and interfering cells. The observation is somehow aligned with the simulation results shown by other companies during the email discussion last meeting. 
Therefore, we suggest to define the SIB1 decoding performance at -3dB side condition and based on 7 samples.

Proposal 3: Define the SIB1 decoding performance at -3dB side condition and based on 7 samples.
2.4. Interruption due to SIB1 decoding 

	· Interruptions for each autonomous gap during SIB1 decoding

· 2 slots (target cell SCS) + margin for multiplexing pattern 1

· 7 symbols (target cell SCS) + margin for multiplexing pattern 2/3

· Margin

· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)

· Option 2: 2*BWP switch delay + 1 slot (victim cell SCS)

· Option 3: 2*2ms + 1 slot (victim cell SCS)


The remaining open issue is the margin before and after SIB1 resources. In our view, the margin for SIB1 decoding is different from gap based measurement where only RF re-tuning is needed, because UE needs to also adjustment its baseband parameters related to demodulation. On the other hand, we suggest to decouple the requirements from BWP switching because it means the CGI reading performance is depending on the UE capability for BWP switching, while they are independent features. To us the scenario is very similar to DAPS HO with BW change, so we propose to re-use the same interruption time which is 2ms.
Proposal 4: The margin in SIB1 decoding interruption is defined as 2ms.
3. Conclusions

In this paper we provided our views on NR CGI reading requirements.
Proposal 1: UE is allowed to do Rx beam sweeping for MIB decoding, and MIB decoding delay is 

· [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell
Proposal 2: Known condition for CGI reading is defined as 

· During the last 5/3 seconds for FR1/FR2 before the reception of the report CGI command

· the UE has sent a valid L3-RSRP measurement report for the target cell and

· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and

· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
Proposal 3: Define the SIB1 decoding performance at -3dB side condition and based on 7 samples.
Proposal 4: The margin in SIB1 decoding interruption is defined as 2ms. 
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