3GPP TSG-RAN WG2 #98
R2-1705188
Hangzhou, China, 15th - 19th May 2017                            
Agenda item:
10.3.1.4
Source: 
Huawei, HiSilicon

Title: 
Minimum UE supported bandwidth
Document for:
Discussion and decision
1   Introduction
In RAN1# 88 meeting, the following agreements were achieved [1]:

	· If min UE bandwidth < NR SS block bandwidth, in NR SS block design, study how to address this issue

· Study minimum UE BW for eMBB and URLLC, [B], for NR considering at least the following aspects

· Single or multiple values for B

· Considering following aspects
· frequency range (e.g. below 6 GHz vs. above 6 GHz)

· NR-SS transmission bandwidth

· NR-PBCH transmission bandwidth

· NR SS block bandwidth

· UE type

· DL/UL control design
· DL/UL data reception/transmission for UE
· Coexistence among UEs with potentially different minimum UE bandwidth
· etc.

· Note: This study is for RAN1 understanding on what min UE BW is supported in RAN1 NR design. 


These agreements mean that different minimum UE bandwidths are supported in NR and this may further have potential impact on the UE’s channel/signal design. In random access, the minimum UE bandwidth may be considered in scheduling of Msg2, Msg3 and Msg4. 
In this contribution, we discuss the RACH procedure by taking the minimum supported bandwidth of the UE into account.

2   Discussion
The minimum UE receive bandwidth in LTE is 20 MHz for a long time, i.e., the same as the maximum LTE carrier bandwidth. Later on, LTE was complemented to support LC-MTC UEs working within 6 PRBs and, as an add-on, NB-IoT UEs working within a resource block of 180 kHz. 
Considering the new characteristics that NR should support flexible NW and UE channel bandwidth as seen above, the network should be aware of the UE minimum bandwidth for UL/DL scheduling. For a CONNECTED UE, it can be assumed that the gNB is aware of the UE capability and can schedule transmission on PUSCH and PDSCH within a proper bandwidth. Regarding PDCCH reception, the bandwidth of UE specific search space can be configured according to the UE’s receive bandwidth. However, how the mechanism is designed is up to RAN1.
During random access at least in initial access, it is possible that the gNB may not know about the UE capability in terms of UE receive bandwidth and may have difficulties to schedule Msg2/Msg3/Msg4. For Msg2 transmission, the DCI scrambled by RA-RNTI should be scheduled in PDCCH common search space. In addition to Msg2, there are some other DL messages that need to be scheduled in PDCCH common search space such as paging. How the common search space is design by taking into account UE minimum reception bandwidth should be studied in RAN1 first. 

Observation 1: it is up to RAN1 how to design common/UE specific search space for PDCCH reception by taking into account UE minimum bandwidth.

During random access, for PDSCH or PUSCH scheduling, the gNB should schedule DL/UL resources in the UE minimum supported bandwidth. Some mechanism could be specified for the gNB to be aware of the UE minimum bandwidth, at least including: 

1) Option 1: association between the PRACH resource or the preamble and the UE minimum supported bandwidth;
2) Option 2: carrier specific UE minimum supported bandwidth, i.e. association between the carrier frequency and the UE minimum supported bandwidth. 

For option 1, the gNB can know about the UE minimum supported bandwidth upon reception of a preamble. For option 2, for a specific frequency used for random access, all the UEs should be able to support a determined minimum bandwidth. The final decision should be made in RAN1. If option 2 is acceptable to RAN1, there is no explicit signaling needed to indicate the minimum UE supported bandwidth to the gNB during random access.
Proposal 1: RAN2 is requested to ask RAN1 whether the UE minimum supported bandwidth could be carrier specific and whether the UE needs to indicate the UE minimum supported bandwidth during random access.
3  Conclusion
Observation 1: it is up to RAN1 how to design common/UE specific search space for PDCCH reception by taking into account UE minimum bandwidth.
Proposal 1: RAN2 is requested to ask RAN1 whether the UE minimum supported bandwidth could be carrier specific and whether the UE needs to indicate the UE minimum supported bandwidth during random access.
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