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1. [bookmark: _Toc120549591]Introduction
Currently, separate initial UL BWP has been agreed to be supported during and after initial access, while support of separate initial DL BWP is still working assumption due to issues such as center frequency alignment, configuration of CORESET and CSS(s), additional SSB. 
When separate initial UL/DL BWP is configured, some BWP related behaviour needs to be discussed, including default BWP for BWP switching, and where to monitor paging. In this contribution, such issues are discussed and proposals are made.
2. Discussion on initial BWP related behaviour
In this section, we first discuss the definition of BWP with id=0 when separate initial DL/UL BWP is configured for RedCap UE, and then discuss whether UE can monitor paging on separate initial DL BWP.
1 
2 
Discussion on BWP Id=0 for RedCap UEs
According to the following working assumption in RAN1#105e[1], even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs. And RAN1#106e made agreement that a separate initial UL BWP for RedCap UEs can be configured in SIB.
RAN1#105e
Working assumption: Both during and after initial access, even for the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, a separate initial UL BWP can optionally be configured/defined for RedCap UEs.
· RO sharing between RedCap and non-RedCap is not precluded.


RAN1#106e
Agreement
· For a cell that allows a RedCap UE to access, network can configure a separate initial UL BWP for RedCap UEs in SIB
· It can be used both during and after initial access.
· It is no wider than the maximum RedCap UE bandwidth.
· It is always configured if the initial UL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases
· FFS whether part of the configuration is implicitly signaled



For the scenario where the initial UL BWP for non-RedCap UEs is not configured to be wider than the RedCap UE bandwidth, the motivation of configuring a separate initial UL BWP may be for initial access offloading or traffic offloading, since UE can still work on such UL BWP after initial access. When the number of UEs is reduced, offloading will become not necessary. So BWP switching can be used to switch RedCap UEs from separate initial BWP to the same initial BWP as non-RedCap devices, so that the number of initial BWPs maintained by the base station can be reduced when the traffic load is light.
On the other hand, for connected UEs, if the data rate demand decreases, it should be able to work on narrow bandwidth BWP to achieve energy saving. When the data rate requirement is high, it can switch to a larger BWP. Therefore, it is proposed that the RedCap UE can support BWP switching. And all the three BWP switching mechanisms such RRC configuration, timer-based and DCI-based can be supported.
Proposal 1: RRC configuration based, timer-based and DCI-based BWP switching are supported by RedCap UE.

To support BWP switching, the definition of BWP with Id = 0 needs to be discussed. According to current specification, the initial BWP is referred to by BWP-Id = 0. When the number of BWPs configured by RRC is less than or equal to 3, DCI can trigger a BWP switch to BWP 0. BWP switching can also be triggered by BWP inactivity timer, 
UE switches its active BWP to default BWP upon expiry of the BWP inactivity timer. If the default BWP is not configured, the UE uses the initial BWP as default BWP. Therefore, it is necessary to clarify which initial BWP corresponds to BWP Id=0 for RedCap UEs when separate initial BWP is configured.
When the initial UL/DL BWP of the non-RedCap UE is wider than 20MHz, the redcap UE cannot work on the non-redcap initial UL/DL BWP, so for this case, its BWP 0 should be the separate initial UL/DL BWP.
When the initial UL/DL BWP of the non-RedCap terminal is no wider than 20MHz, the redcap terminal can work on the non-RedCap initial UL/DL BWP, which means the non-RedCap initial UL/DL BWP can be one BWP of RedCap UE. For example, even when separate initial DL BWP is configured, paging CSS may not be configured on it, UE can monitoring PO on the CORESET#0 defined initial DL BWP, and switch to separate initial UL/DL BWP during initial access. In this case, if the redcap UE accesses the network through the separate initial BWP, the BWP 0 should be the separate initial UL/DL BWP. If the network wants the flexibility of switching connected RedCap UEs to initial DL/UL BWP of non-RedCap UE, it can reconfigure the non-RedCap initial UL/DL BWP to be a RRC configured BWP, other than BWP0. There is another possibility that, when gNB doesn’t want to identify RedCap UEs, it may also allowed RedCap UE to access the network through the non-RedCap initial UL/DL BWP since its bandwidth is no wider than 20MHz, in this case, it’s better to set the non-RedCap UEs’ initial UL/DL BWP to be BWP 0.
Therefore, for a RedCap UE, its BWP 0 is proposed to be the initial BWP which it uses for initial access, and the BWP 0 can be the separate initial DL/UL BWP or the initial DL/UL BWP for non-RedCap UE if they are no wider than 20MHz and used for random access.
Proposal 2: For a RedCap UE, its BWP 0 is the initial BWP that UE used for initial access.
Discussion on initial DL BWP for paging monitoring
When separate initial UL BWP is configured, random access can be initiated on the separate initial UL BWP, and the UE can receive the transmission of Msg2 and Msg4 during initial access on the separate initial DL BWP accordingly. But whether paging can be detected on the separate initial DL BWP needs to be discussed.
For UE before RRC connection, the initial DL BWP is equal to CORESET#0, so the bandwidth of initial DL BWP for idle UE is always smaller than 20MHz. When separate initial DL BWP is configured for RedCap UEs, there will be two initial DL BWPs for RedCap UEs. Considering that the RedCap service characteristics may be different from the eMBB/URLLC service, if different DRX parameters can be configured on the separate initial DL BWP to better match the redcap service characteristics, unnecessary RedCap wakeup can be avoided and energy saving can be achieved. And allow paging on separate initial DL BWP can also resolve paging capacity issue. So paging monitoring on separate initial DL BWP can be supported for RedCap idle/inactive UEs.
But it should be up to gNB to decide whether to configure PO on separate initial DL BWP. When there is no capacity issue for paging, the POs can be shared by RedCap and non-RedCap UEs. 
Proposal 3: Paging monitoring on separate initial DL BWP can be supported for idle/inactive RedCap UEs.
Proposal 4: Whether to configure paging monitoring on separate initial DL BWP is up to gNB.
3. Conclusions
In this contribution, considering that separate initial DL/UL BWP may be configured for RedCap UEs, some BWP related behaviors such as default BWP or where to monitor paging for idle RedCap UE are discussed. The following proposals are made,
Proposal 1: RRC configuration based, timer-based and DCI-based BWP switching are supported by RedCap UE.
[bookmark: _GoBack]Proposal 2: For a RedCap UE, its BWP 0 is the initial BWP that UE used for initial access.
Proposal 3: Paging monitoring on separate initial DL BWP can be supported for idle/inactive RedCap UEs.
Proposal 4: Whether to configure paging monitoring on separate initial DL BWP is up to gNB.
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