3GPP TSG-RAN WG4 Meeting#84                                   R4-1707090
Berlin,DE, 21-25 Aug, 2017

Agenda Item:   9.3.1.3		
Source:        Samsung
Title:          Clarification on wideband operation  
Document for:  Discussion
Introduction
In RAN4 NR AH#2 meeting, the WF was approved for Wide bandwidth operation [1] which indicated that further clarification is needed for this feature. Furthermore, there is RAN1 LS sent to RAN4 on BWP (bandwidth part) operation in [2]. Based on these agreements our understanding regarding wideband operation is shared in this contribution.   
 Summary on corresponding RAN1 agreements
In RAN1 discussion the concept of BWP (bandwidth part) is agreed to introduce for NR operation. According current agreement in RAN1, at least the BWP has following attributes:
· UE specific configurable parameter
· A BWP comprises of certain number of contiguous PRBs with the same numerology 
For a UE in connection mode, the operation with BWP would be as below procedure: 
 Step 1: configuration of BWP(s) including the numerology, frequency location, BW. Default BWP would be applied.
 Step 2: activation of specific BWP, as one active BWP is agreed with 1st priority in Rel-15. 
 Step 3: PRB allocation within active BWP
 
Furthermore, regarding the PRB grid structure and indexing there are RAN1 agreements as below:
R1-1709625 	WF on PRB grid structure for wider bandwidth operation	LG Electronics, OPPO, ASUSTEK, Ericsson, Intel, DOCOMO, Huawei, HiSilicon
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
R1-1711855	Way forward on PRB indexing	Intel, Sharp, Ericsson, MediaTek, NTT DOCOMO, Panasonic, Nokia, ASB, NEC, KT, ETRI
Agreements:
· Common PRB indexing is supported
· The indexing is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· The indexing is with respect to the reference point
· The indexing is with respect to a given numerology
· Note: Example usage of common PRB indexing is for scheduling group common PDSCH, RS sequences, BWP configuration, etc.
· UE-specific PRB indexing is supported
· It is indexed per BWP with respect to the configured SCS for the BWP
· Note: Example usage of UE-specific indexing is for scheduling UE-specific PDSCH
Working procedure with CA mode UE 
In this section, our understanding on CA mode UE operation in wideband system is shown as below according above agreement. 
Step 1: initial sync search
As illustrated in figure below, in the initial sync with system, the assumption for CA mode UE would be to turn on one RF chain for synchronization with certain SS block. The remaining RF chain(s) could be turned off before activation of corresponding BWP in connection mode. 


Step 2: Configuration on BWP set(s) according to UE capability reporting for connection mode UE
To have better configuration on BWP(s), it seems UE capability to support system bandwidth could not be transparent to Network. 
Step 3: Activation on BWP(s) for CA mode UE
As indicated in RAN1 LS, “The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.” It seems it is not quite clear what the “a component carrier” indicate for: whether it is from system side or for UE side. Hence here both possibilities are illustrated in figure below. Furthermore, as the agreement to put primary focus on single active bandwidth part case in RAN1, definitely it should be clarified these agreement together. 
Observation 1: Applicability on BWP agreement for CA mode UE should be further clarified by RAN1. 

 
[bookmark: OLE_LINK80]And if it is assumed BWP could not span the frequency range lager than the bandwidth of one RF chain of UE, BS has to know the full information on UE capability on channel bandwidth for BWP configuration. Hence the UE capability on how to support system channel bandwidth absolutely could not be transparent to network including all UE types of WB, SB and CA-mode.
[bookmark: _GoBack]Furthermore, following RAN1 agreement the frequency location of BWP(s) of CA mode UE would just follow the indication from Network with the same PRB grid and indexing. Whether the channel spacing between adjacent active BWPs in above figure needs to be specified for NR or just leave as implementation needs further discussion as well.  

Step 4: indication on RB allocation in BWP(s) for CA mode UE
To achieve the maximum throughput of specific UE, the full RB allocation should be indicated for BWP(s).
Conclusion
In this contribution the understanding on CA mode UE working procedure in wideband system is share based on agreement of RAN1. Based on the discussion, the applicability of RAN1 BWP agreement to CA mode UE should be further clarified. 
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