3GPP TSG RAN WG1 NR Ad-Hoc#2                                        R1-1710622
Qingdao, China, 27th – 30th June 2017
Source: 	ETRI
[bookmark: Title]Title:	UE bandwidth configuration during initial access
Agenda Item:	5.1.7   Wider bandwidth operations
[bookmark: DocumentFor]Document for:	Discussion/Decision
Introduction
In RAN1 #89, the following agreements were made regarding the support of wideband operation for NR [1]:
	Agreements:
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))
· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling
· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement
· FFS: Details of measurement configuration
Agreements:
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range
· At least, for one RACH preamble format ,the bandwidth should be equal to or smaller than a certain UL bandwidth of NR that all UE can support in each frequency range
· This implies there could be other RACH preamble format with larger bandwidth than a certain bandwidth of NR that all UE can support 
Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH
· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH
· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH
Agreements:
· Same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier
· FFS: PRB indexing



In this contribution, we discuss our view on UE bandwidth configuration considering the wideband carrier operation in particular during initial access.

Discussion
Anchor bandwidth part
After PSS/SSS and NR-PBCH reception, UE expects to receive other message types such as RMSI, other SI, and paging in some purposes, e.g., to camp on a cell, to attempt for RRC connection establishment, or to accept the incoming call. Since such messages are broadcast via PDSCH, the same set of PRBs, i.e., anchor bandwidth part, should be shared by UEs for common DCI reception. The agreed bandwidth part definition is for UE-specific bandwidth part but can also be applied to the anchor bandwidth part. Then, its number of PRBs and frequency location can be derived from NR-PBCH bandwidth or configured by NR-PBCH. The subcarrier spacing of the anchor bandwidth part can be either the same as that of NR-PBCH or explicitly configured by NR-PBCH. For the subcarrier spacing, the latter option is slightly preferred since ideal data numerology, e.g., 15kHz subcarrier spacing, can be different from SS block numerology, e.g., 30kHz subcarrier spacing, for some cases.
The anchor bandwidth part can be defined at least in DL. Necessity of UL anchor bandwidth part can be further discussed.
Observation 1: Anchor bandwidth part is necessary at least in DL for reception of broadcast data scheduled by common DCI.
Proposal 1: RMSI, other SI, and paging are transmitted using anchor bandwidth part.
Proposal 2: Bandwidth of an anchor bandwidth part is derived from NR-PBCH bandwidth or configured by NR-PBCH (or a combination thereof).
Proposal 3: Bandwidth of an anchor bandwidth part contains bandwidth of a SS block.

UE entering a 4-step RACH procedure expects to receive Msg2 in slots in a RAR window. The Msg2 reception can also take place in the anchor bandwidth part, because it is the only bandwidth allowed to UE at this moment. As an alternative way another bandwidth part can be configured using RMSI before Msg2 reception, however, this option is not favorable in terms of signaling overhead considering that beam sweeping is mandated in over 6GHz in the RMSI delivery. The configuration of the ‘another bandwidth part’ will be discussed in Section 2.3.
Proposal 4: Msg2 is transmitted using anchor bandwidth part.

Common search space (CSS) is expected to be configured by minimum SI, either using PBCH or PDSCH (only one of them). The CSS configured by the minimum SI in an anchor bandwidth part should be associated with the anchor bandwidth part. Based on this association, UE can assume that a DL DCI detected in the CSS schedules a PDSCH on PRBs constituting the anchor bandwidth part. That is, the PRBs allocated by the DCI are considered as local PRBs within the anchor bandwidth part.
Proposal 5: CSS configured by minimum SI in an anchor bandwidth part is associated with the anchor bandwidth part.

Wideband PRB grid may not be known to UE when UE initially operates in the anchor bandwidth part. Therefore, the generation or mapping of DMRS used in the anchor bandwidth part should not depend on the wideband PRB grid.
Proposal 6: DMRS for physical channel demodulation in anchor bandwidth part is not based on wideband PRB grid.

Broadcast of wideband PRB grid
When UEs having different bandwidth capabilities, e.g., narrowband UEs and wideband UEs, operate on the same wideband carrier, sharing of wideband PRB grid by all UEs is beneficial in some aspects.
First, the mapping of some types of RS can be defined based on the wideband PRB grid. Then the wideband RS, e.g., CSI-RS and SRS, can be shared by UEs in the same wideband carrier regardless of their operating bandwidth. Also, DMRS ports for different bandwidth UEs can be code-division multiplexed. Consequently, the minimum RS overhead can be ensured. Since the CSI-RS and the SRS transmissions are usually periodic, the RS sharing also provides better forward compatibility by minimizing the periodic signal transmissions.
Second, a bandwidth part can be configured using the wideband PRB grid. For example, wideband PRBs can be grouped into several PRB groups, and one or multiple consecutive PRB groups can be configured as a bandwidth part. This approach can reduce the signaling overhead compared to a single PRB-level or center-frequency based configuration. Even for narrowband UEs, from our perspective, another bandwidth part (refer to Section 2.3) in addition to the anchor bandwidth part should be configured during initial access at least for unicast data transmission.
Proposal 7: Wideband PRB grid information is broadcast to all UEs regardless of their bandwidth capability.

Then, a subsequent question is when and how to transmit the wideband PRB grid. The NR-PBCH is not adequate since the wideband PRB grid information is irrelevant to the RMSI reception. To activate another bandwidth part to UEs in addition to the anchor bandwidth part in early timing, the wideband PRB grid information should be broadcast as a part of RMSI. In our view, other SI is too late especially if a cell does not support Msg1-based other SI request. As RMSI contents for the wideband PRB grid, a combination of a system bandwidth and a center frequency of the wideband CC can be considered as an example.
In addition to the wideband PRB grid information, a bandwidth part granularity can be configured by the RMSI as well. For example, as mentioned previously, the bandwidth part granularity can be defined by a group of PRBs, and one of candidate PRB group sizes can be configured by the RMSI. In that case, a bandwidth part can be configured with one or multiple consecutive PRB groups.
Proposal 8: Wideband PRB grid information, e.g., a system bandwidth and a center frequency of wideband CC, and the bandwidth part granularity, e.g., a PRB group size, are configured by RMSI.

Temporary bandwidth part
The last step of the 4-step RACH procedure is Msg4 reception for contention resolution. Msg4 is a unicast data which is scheduled by UE-specific DCI scrambled with C-RNTI. From/after Msg4 reception, UE can start transmitting and receiving unicast data. Therefore, a bandwidth part for unicast data transmission should be configured to UE in addition to the anchor bandwidth part. This bandwidth part is referred as ‘temporary bandwidth part’. The ‘temporary’ means that this bandwidth part can be temporarily used during the RRC connection establishment.
The underlying thought is that anchor bandwidth part is not proper to transmit Msg4 and unicast data for several reasons. 1) The bandwidth of anchor bandwidth part may be limited, e.g., around 10MHz, while the temporary bandwidth part can be as large as UE minimum bandwidth, e.g., around 20MHz. 2) If the DMRS in the anchor bandwidth part is locally defined, MU-MIMO with other bandwidth part’s PDSCH cannot be supported. 3) If supported, early CSI-RS configuration on the anchor bandwidth part cannot share the resources of wideband CSI-RS. Although UE can be configured with a bandwidth part after the RRC connection setup complete, this may cause a long delay. Therefore, it is preferred that this temporary bandwidth part is configured during initial access. Our proposal is to use Msg2 for the signaling rather than RMSI. While RMSI should be broadcast, Msg2 can only be transmitted to UE which requested the RA response using a UE-specific beam. The temporary bandwidth part configuration is common to UEs which received the RMSI in the associated anchor bandwidth part since the gNB does not know the UE bandwidth capability at the moment of Msg2 encoding.
Proposal 9: A temporary bandwidth part configured by Msg2 is used to transmit Msg4 and unicast data during early initial access phase.
Proposal 10: A temporary bandwidth part is common to group of UEs.
Proposal 11: Anchor bandwidth part is a subset of a temporary bandwidth part.

The bandwidth (or the number of PRBs) of the temporary bandwidth part can be designed to be the same as one of system bandwidths (or corresponding number of PRBs) supported in NR. For example, the temporary bandwidth part can be defined or configured as 100 contiguous PRBs assuming that NR supports 20MHz system bandwidth with 100 available PRBs. According to this bandwidth alignment between the temporary bandwidth part and a carrier bandwidth, some UEs, e.g., narrowband UEs, can use the temporary bandwidth part as a carrier without bandwidth reconfiguration. The transition from the temporary bandwidth part to a carrier can occur for some UEs implicitly based on a predefined behavior or explicitly by gNB’s signaling.
Observation 2: Aligning the bandwidth of temporary bandwidth part and one of NR system bandwidths supports soft transition of the temporary bandwidth part to a carrier bandwidth for some UEs.

Table 1 summarizes our view on DL message transmission and UE’s DL bandwidth configuration during initial access.

Table. 1. Summary of DL message transmission and UE bandwidth configuration
	Message
	Type
	Channel
	Transmission timing
	Bandwidth & numerology
	BW config.

	Part of minimum SI
	Broadcast
	PBCH
	Every 20ms (initially)
	· PBCH bandwidth & numerology
	By PSS (implicitly derived)

	RMSI
	
	PDSCH via CSS
	FFS
	· Anchor bandwidth part (DMRS based on local PRB grid)
· Configured numerology (slightly preferred)
	By PBCH (configured and/or implicitly derived)

	Other SI, paging
	
	
	FFS
	· 
	

	Msg2
	Unicast (multicast)
	
	Any slot in RAR window
	· 
	

	Msg4
	Unicast
	PDSCH via USS (+CSS)
	Any slot in contention resolution timer
	· Temporary bandwidth part (DMRS based on wideband PRB grid)
· Configured numerology
	By Msg2
(configured)

	Data
	
	
	Any slot
	
	




Conclusion
In this contribution, we discussed UE bandwidth configuration aspects during initial access by taking the wideband operation into account, from which the following observations and proposals are derived:
Observation 1: Anchor bandwidth part is necessary at least in DL for reception of broadcast data scheduled by common DCI.
Proposal 1: RMSI, other SI, and paging are transmitted using anchor bandwidth part.
Proposal 2: Bandwidth of an anchor bandwidth part is derived from NR-PBCH bandwidth or configured by NR-PBCH (or a combination thereof).
Proposal 3: Bandwidth of an anchor bandwidth part contains bandwidth of a SS block.
Proposal 4: Msg2 is transmitted using anchor bandwidth part.
Proposal 5: CSS configured by minimum SI in an anchor bandwidth part is associated with the anchor bandwidth part.
Proposal 6: DMRS for physical channel demodulation in anchor bandwidth part is not based on wideband PRB grid.
Proposal 7: Wideband PRB grid information is broadcast to all UEs regardless of their bandwidth capability.
Proposal 8: Wideband PRB grid information, e.g., a system bandwidth and a center frequency of wideband CC, and the bandwidth part granularity, e.g., a PRB group size, are configured by RMSI.
Proposal 9: A temporary bandwidth part configured by Msg2 is used to transmit Msg4 and unicast data during early initial access phase.
Proposal 10: A temporary bandwidth part is common to group of UEs.
Proposal 11: Anchor bandwidth part is a subset of a temporary bandwidth part.
Observation 2: Aligning the bandwidth of temporary bandwidth part and one of NR system bandwidths supports soft transition of the temporary bandwidth part to a carrier bandwidth for some UEs.
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