3GPP TSG RAN WG1 Meeting NR#3  			    			            R1-1715757
Nagoya, Japan, 18th – 21st, September 2017

[bookmark: _Ref178064866]Source:	ETRI
Title:		Remaining details on remaining minimum system information
Agenda item:	6.1.2.2
Document for:	Discussion/Decision
Introduction
This contribution is a re-submission of R1-1713805 with several updates.
In the last meeting, there is the agreement on the numerology for RMSI as follows [1]:
	Agreements:
· The single DL numerology to be used at least for RMSI, Msg.2/4 for initial access and broadcasted OSI is informed in NR-PBCH payload
· FFS: numerology to be used for paging, Msg.2/4 for other purposes and on-demand OSI




In the contribution, we introduce our proposals focusing on the contents of RMSI and multiplexing between SS/PBCH block and CORESET/NR-PDSCH for RMSI based on the related agreements.

Contents of Remaining Minimum System Information
Agreed contents
There are several agreements on the contents of RMSI until the last meeting. Here is the list of the agreed contents.
All random access configuration information, which includes RACH parameters, a list of PLMNs, and cell camping parameters, is included in RMSI. The size of a RAR window is also configured in RMSI. 
If a supplementary uplink frequency (SUL) is used as complementary access link, RACH configuration, including threshold for determining whether the SUL is used for initial access or not and power adjustment for the SUL, is also delivered via RMSI.
For random access power control, at least one ‘SS block transmist power’ value is indicated to UE in RMSI.
The actually transmitted SS/PBCH blocks is also indicated in RMSI for both below 6GHz and above 6GHz cases. For below 6GHz full bitmap (8bits) is used. In case of above 6GHz, a compressed form for indication will be selected in this meeting.

Contents need to be discussed
In this section, we discuss another candidate contents of RMSI.
According to RAN2 agreements, if Msg1 based OSI request is configured, the RACH preamble and/or RACH resource specific to each SIB or set of SIBs will be included in the minimum system information. Since it is difficult to deliver the information for requesting OSI in NR-PBCH due to limited payload size, the information will be included in RMSI. Therefore, other related information for OSI transmission should be also contained in RMSI.
In case of multiple SS/PBCH block transmissions for wideband component carrier (CC), the information of the configuration of multiple SS/PBCH blocks should be also included in RMSI. Similar as the indication of actual transmitted SS/PBCH blocks, it will be beneficial for rate matching of wideband scheduled PDSCH transmission. For load balancing between multiple bandwidth parts where transmit SS/PBCH blocks, any mechanism for UE offloading might be needed. The information for the configuration of multiple SS/PBCH blocks would be also helpful for the mechanism if supported.
Regarding a SS burst set periodicity, it has been agreed that a single periodicity value is configured for the serving cell at least for rate matching purpose. Along with the agreement, it has been also agreed that SS burst set periodicity is not carried in NR-PBCH payload. Thus, similar as other information helping rate matching such as actual transmitted SS/PBCH block indication and multiple SS/PBCH block configuration, the SS burst set periodicity should be carried by RMSI.
At initial stage, a UE will access a network using SS/PBCH blocks through limited frequency range. Considering wideband operation, it might need the UE to obtain information on wideband operation if the UE is capable to support wideband operation. Even though the UE’s capability only supports a part of entire system bandwidth, the information will be beneficial to multiplex wideband UEs. It has been agreed that common PRB indexing is used at least for DL BWP configuration in RRC connected state and an offset from PRB 0 to the lowest PRB of the SS/PBCH block accessed by the UE is configured by high layer signaling. The remaining point is where the configuration is delivered (FFS: RMSI vs. UE-specific signalling). Since the information is common for all of initial access UEs through the SS/PBCH block and it will be beneficial to obtain the information before receiving UE-specific signalling, the information should be delivered in RMSI.
Regarding ‘SS block transmit power’, whether and how to support multiple values is still FFS. As mentioned in the previous section, at least one value is already included in RMSI. In addtion, the power control for PRACH preamble transmission is also required for Msg 1 based OSI request. Therefore, RMSI is a proper container for the values if supported.
In addition to the parameters above mentioned, other information carrying by RMSI should be further studied.
Proposal 1: The following information should be included in the RMSI.
· All information for OSI transmission
· Information on multiple SS/PBCH blocks transmission for wideband CC
· SS burst set periodicity
· Information related with wideband operation (an offset from PRB 0 to the lowest PRB of the SS/PBCH block)
· Multiple values of ‘SS block transmit power’ (if supported)
· Other information is not precluded.

FDM between SS/PBCH block and CORESET/NR-PDSCH 
In the last meeting, it has been agreed that CORESET is designed at least for TDM. As long as the entire occupied bandwidth by FDM between SS/PBCH block and CORESET/NR-PDSCH for at least RMSI is confined within the UE minimum bandwidth for the given frequency band, it will be helpful to reduce beam sweeping overhead. If the occupied bandwidth is not confined within the UE minimum bandwidth, it will cause additional complexity and delay due to RF retuning.
Proposal 2: Support FDM between SS/PBCH block and CORESET/NR-PDSCH as long as the following condition is satisfied.
· The entire occupied bandwidth by FDM between SS/PBCH block and CORESET/NR-PDSCH for at least RMSI is confined within the UE minimum bandwidth for the given frequency band.

Summary
In this contribution, we made the following proposals.
Proposal 1: The following information should be included in the RMSI.
· All information for OSI transmission
· Information on multiple SS/PBCH blocks transmission for wideband CC
· SS burst set periodicity
· Information related with wideband operation (an offset from PRB 0 to the lowest PRB of the SS/PBCH block)
· [bookmark: _GoBack]Multiple values of ‘SS block transmit power’ (if supported)
· Other information is not precluded.
Proposal 2: Support FDM between SS/PBCH block and CORESET/NR-PDSCH as long as the following condition is satisfied.
· The entire occupied bandwidth by FDM between SS/PBCH block and CORESET/NR-PDSCH for at least RMSI is confined within the UE minimum bandwidth for the given frequency band.
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