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1 Introduction
The SID on "Study on New Radio Access Technology" was approved [1] at RAN#71 meeting. In the RAN1#88bis meeting, more detailed discussions have done for the remaining system information. And the agreements on WF are extracted below from [2].

	Agreements:
· Down-select one of SCS options for the remaining minimum system information transmission

· Option 1: PBCH signals the SCS of the remaining minimum system information 

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information

· FFS whether the SCS refers to the control and/or data channel for remaining minimum system information

· Note: RAN2 has decided to go with option 2

· Down-select one of SCS options for PRACH msg. 3 transmission 

· Option 1: RACH configuration (possibly within PBCH or the remaining minimum system information) provides the SCS of the PRACH msg. 3

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the PRACH msg. 3

· Option 3: RAR can indicate the SCS of the PRACH msg. 3 transmission 

· FFS the determination of the SCS for msg  1, 2, and 4

Agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):

· Option 1: NR-PDCCH

· Option 2: Remaining minimum system information

· Other options are not precluded

· FFS: Maximum TBS for OSI.


In addition, there are also some remaining fundamental issues to be solved for the remaining minimum system transmission (RMSI), e.g., the bandwidth for RMSI transmission. 
In this contribution, we provide further discussion on remaining system information delivery in the following aspects:

· Bandwidth for RMSI delivery

· SCS for RMSI

· Other System Information (OSI) delivery  
2 Discussion
2.1 Bandwidth for RMSI delivery
In RAN1#85, it was agreed as follows.

· NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth

This agreement implies that NR should support a scalable physical-layer design, which should be independent of carrier bandwidth or the number of subcarriers supported in a carrier. That is, UE capability may support the smaller bandwidth than the carrier bandwidth. Thus, to support the IDLE mode UEs and the initial access where gNB may not have any knowledge on the UE access bandwidth, the messages before RRC connection establishment such as SS block, the minimum system information, RAR and paging, should be confined in the bandwidth not larger than the minimum bandwidth accessible for all UEs. Such bandwidth can be frequency range dependent assuming that the UE access capability is also frequency range dependent.
Therefore, for initial access and IDLE mode operation, a common bandwidth part for a component carrier should be configured to a UE and the configuration can be provided in minimum system information because the configuration may need to be adjusted based on the minimum channel bandwidth supported by the served UEs and its capacity to accommodate system information & paging messages. From our views, the configuration of DL common bandwidth part, which at least contains SS block(s), remaining system information broadcast and paging messages, can be provided in MIB carried in NR-PBCH and the configuration of UL common bandwidth part, which at least contains PRACH and PUCCH resources can be provided in the remaining minimum system information (RMSI). It should be noted that the DL common bandwidth part may or may not be the same bandwidth as UL common bandwidth part.
In another companion paper [3], the benefits and operation of the common bandwidth part are discussed in detail. From the UE power consumption perspective, the usage of the common bandwidth part is also beneficial.
Proposal 1: The common bandwidth part for a component carrier should be provided for transmission of SS block, RMSI, RAR and paging messages in DL and PRACH/PUCCH in UL.
2.2 SCS for RMSI
One of the open issues is whether SCS of RMSI is same as NR-PBCH or different one indicated by NR-PBCH. This issue was also discussed in RAN2 with the agreement that SCS of RMSI is same as NR-PBCH. From our perspective, we tend to support RAN2 decision since we do not see any benefit to support different SCS for RMSI and NR-PBCH. That is, SCS for RMSI is also following the default SCS as SS block considering the similar broadcasting characteristics for RMSI as NR-PBCH. Change of SCS for RMSI (e.g., changed to be a larger SCS) won’t help to reduce the access latency much. Instead, the change of SCS may complicate the system and UE implementation especially if RMSI is transmitted with SS block in FDM using the different numerology. It should be noted that the different bandwidth for PSS/SSS and PBCH may spare 12 PRBs over 2 symbols for potential the usage of RMSI delivery. In this case, the different numerology is not favoured. Even though RMSI could be scheduled in TDM with SS block, it may not be favoured in case of beam-sweeping in mmWave due to the extra beam-sweeping time.
Proposal 2: Confirm RAN2 agreement that the same SCS used in PBCH transmission is applied for the transmission of the remaining minimum system information.
2.3 OSI delivery
In NR, system information may include Master Information Block (NR_MIB), Remaining Minimum System Information (RMSI) and the Other System Information (OSI). Here, on-demand SI delivery can be considered for the OSI delivery for both connected UE and idle UEs.

For the connected UEs after RRC connection setup, UE can send SI-request message to gNB for OSI messages. Upon receiving SI-request, gNB sends SI-response to indicate UE how to receive OSI information. There are two approaches for UE to obtain Non-ESI information depending on signalling in SI-response provided by gNB.

Approach 1: OSI is transmitted via the dedicated data channel as a user specific data. This UE specific OSI could use the different numerology than SS block in the other bandwidth part than the common bandwidth part. 

Approach 2: UE can obtain common OSI message over the broadcast channel which is transmitted on demand following a predefined period within the common bandwidth part. SI-response can also indicate UE the presence of OSI.

For the idle mode UEs, in case of system information change, approach 2 will be adopted for update system information. In this case, paging control channel for indication of SI update(s) will be transmitted within the common bandwidth part to wake up UE for obtaining the updated system information. Accordingly, UE can receive the corresponding SI messages within the common bandwidth part. In this case paging for UE call arrival and SI updates can be separated with different paging cycle, i.e., SI-paging (only control channel) and UE-paging (control channel + data channel).

Proposal 3: Transmission of UE-specific OSI can be up to gNB scheduling for the connected UEs.

Proposal 4: Transmission of broadcast OSI and SI-paging are preferred within the common bandwidth part for the idle UEs in case of SI updates.
As discussed in the last RAN1 meeting, there are two options for indication of OSI scheduling information. From our point view, both options can be considered, i.e., RMSI can be used to indicate the when the OSI will be delivered whereas NR-PDCCH will provide the scheduling details such as MCS and resource allocation for OSI delivery. This is similar to LTE for delivery of SIBs.
Proposal 5: Occasions of OSI delivery can be indicated by RMSI whereas the scheduling details such as MCS and resource allocation can be indicated by NR-PDCCH.
3 Conclusion
In this contribution, we provided more discussion on aspects related to OSI delivery. Based on the discussion, the following proposals are given for consideration.

Proposal 1: The common bandwidth part for a component carrier should be provided for transmission of SS block, RMSI, RAR and paging messages in DL and PRACH/PUCCH in UL.
Proposal 2: Confirm RAN2 agreement that the same SCS used in PBCH transmission is applied for the transmission of the remaining minimum system information.
Proposal 3: Transmission of UE-specific OSI can be up to gNB scheduling for the connected UEs.

Proposal 4: Transmission of broadcast OSI and SI-paging are preferred within the common bandwidth part for the idle UEs in case of SI updates.
Proposal 5: Occasions of OSI delivery can be indicated by RMSI whereas the scheduling details such as MCS and resource allocation can be indicated by NR-PDCCH.
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