[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #106-e                                     R1-2107197
e-Meeting, 16th August – 27th August, 2021
[bookmark: OLE_LINK34][bookmark: OLE_LINK33]
Source:               TCL Communication
[bookmark: OLE_LINK19]Title:                    Discussion on reduced maximum UE bandwidth
Agenda item:      8.6.1.1
Document for:    Discussion and Decision

1. Introduction
In the RAN1#105-e meeting, the following working assumptions were agreed for reduced maximum bandwidth.
	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.

Working assumption: 
At least for TDD, an initial DL BWP for RedCap UEs (which is not expected to exceed the maximum RedCap UE bandwidth) can be optionally configured/defined separately from the initial DL BWP for non-RedCap UEs at least after initial access
· FFS the details of the configuration/definition
· The configuration for a separately configured initial DL BWP for RedCap UEs is signaled in SIB.
· whether to support that separate initial DL BWP for RedCap UEs can include a configuration of CORESET and CSS(s) 
· whether part of the configuration can be defined instead of signaled
· If a separate initial DL BWP for RedCap UEs is configured/defined, this separate initial DL BWP for RedCap UEs can be used at least after initial access (i.e., at least after RRC Setup, RRC Resume, or RRC Reestablishment).
· FFS during the initial access
· FFS: whether a separately configured initial DL BWP for RedCap UEs needs to contain the entire CORESET #0, and, if not, the Redcap UE behaviour for CORESET #0 monitoring
· FFS: supported bandwidths in the separate initial DL BWP
· FFS: whether additional SSB is transmitted in the separately configured initial DL BWP for RedCap UEs
· FFS: FDD case



This contribution discusses the issues about initial DL BWP and initial UL BWP.
2. Discussion
2.1 Initial DL BWP
Based on the agreement of 104-e, Redcap UEs and non-RedCap UEs can share the same initial DL BWP (derived based on MIB/SIB) when the initial DL BWP is no wider than the RedCap UE bandwidth.
	Agreements: (104e)
· The initial DL BWP (derived based on MIB/SIB) for RedCap UEs can be the same as the initial DL BWP for non-RedCap UEs at least when the initial DL BWP is no wider than the RedCap UE bandwidth.
· FFS: after initial access, whether a RedCap UE is allowed to operate with an initial DL BWP wider than the maximum RedCap UE bandwidth 
· Discuss further whether or not it is also applicable during initial access



In the case of sharing initial DL BWP, a congestion issue may happen when there is a large number of RedCap UEs in a cell and non-RedCap UEs may be affected. In the current mechanism, CORESET#0 is actually used as the initial DL BWP before and during random access. If the aforementioned congestion occurs in the initial DL BWP during initial access, it is essentially congested on CORESET#0.
	
	DL BWP
	UL BWP
	Description

	MIB decode
	
	
	Get CORESET#0 configuration

	SIB1 decode
	CORESET#0
	
	Get Initial DL/UL BWP settings, if the configurations exist.

	MSG 1 (UE -> gNB)
	
	Initial UL BWP
	

	MSG 2 (gNB -> UE)
	CORESET#0
	
	

	MSG 3 (UE -> gNB)
	
	Initial UL BWP
	

	MSG 4 (gNB -> UE)
	CORESET#0
	
	Get UE-dedicated BWP settings (default BWP/ 1st active BWP/other BWP), if the configurations exist.

	MSG 5 (UE -> gNB)
	1st Active BWP
	
	



Observation 1: If congestion occurs in the initial DL BWP during initial access, it is essentially congested on CORESET#0.
To offload the traffic of CORESET#0(legacy CORESET#0 for convenience), the methods of introducing a separate CORESET#0 for RedCap UEs or switching to the initial DL BWP after configured should be considered.
The Master Information Block (MIB) provides the index of CORESET#0 and CSS#0 for monitoring of PDCCH for SIB1 which determines a common CORESET#0 and SearchSpace#0, as described in TS 38.213 clause 13. A separate CORESET#0 is introduced that does not change the existing invocation mechanism of the initial DL BWP derived by SIB1. The difficulty of introducing a separate CORESET#0 and CSS#0 is that there is only a spare bit left in the MIB which cannot indicate the separate CORESET#0 and CSS#0. We can design there is a correlation between the new CORESET#0 predefined configurations and the legacy CORESET#0 predefined configurations which have the same index. Then the MIB size should not be increased because the existing index which provided in PDCCH-ConfigSIB1 can be used to index both legacy CORESET#0 and new CORESET#0. CSS#0 is similar.  UE can select the legacy or new CORESET#0/CSS#0 according to its UE type.
Proposal 1: Introduce a separate CORESET#0 dedicated for RedCap UEs for offload traffic when sharing the same initial DL BWP. 

Proposal 2: The separate CORESET#0 predefined configurations should be designed to be relevant to the legacy CORESET#0 predefined configuration which has the same index. The existing indexes which provided in PDCCH-ConfigSIB1 are used to index predefined configurations of both legacy CORESET#0 and new CORESET#0. CSS # 0 is similar. 
Another approach is to switch to the initial DL BWP (derived based on SIB) for scheduling of Msg2/Msg4/Paging messages. It will change the scheduling mechanism of the initial DL BWP and perhaps have some minor changes to the specification.
Proposal 3: Switching to the initial DL BWP (derived based on SIB) to offload the traffic of CORESET#0.

Last meeting has agreed on a working assumption that RedCap UEs can be optionally configured/defined a separate initial DL BWP at least for TDD at least after initial access.

For the part of FFS about the configuration of a separate initial DL BWP, we support it is signaled in SIB.”.
Proposal 4: The separate initial DL BWP for RedCap UEs is configured via SIB.
For the part of FFS about CORESET#0, we support the separate initial DL BWP should contain a separate CORESET#0, otherwise it will still cause congestion on legacy CORESET#0. In addition, the separate CORESET#0 is configured via MIB and is designed in the same way as above. The UE selects the legacy CORESET#0 or the separate CORESET#0 based on its UE type. Like the existing mechanism, the separate CORESET#0 is actually used as the initial DL BWP before and during random access for RedCap UEs.
Proposal 5: The separate initial DL BWP should contain a separate CORESET#0 for RedCap UEs which is configured via MIB.
2.2 Initial UL BWP
The working assumption which was agreed in last meeting is about a separate initial UL BWP configured for RedCap UEs optionally even for the initial UL BWP configured for non-RedCap UEs is not wider than the RedCap UE bandwidth. We propose to support this.
Proposal 6: Confirm the 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.
3. Conclusion
In this contribution the following proposals and observations have been made:
Observation 1: If congestion occurs in the initial DL BWP during initial access, it is essentially congested on CORESET#0.
Proposal 1: Introduce a separate CORESET#0 dedicated for RedCap UEs for offload traffic when sharing the same initial DL BWP. 

Proposal 2: The separate CORESET#0 predefined configurations should be designed to be relevant to the legacy CORESET#0 predefined configuration which has the same index. The existing indexes which provided in PDCCH-ConfigSIB1 are used to index predefined configurations of both legacy CORESET#0 and new CORESET#0. CSS # 0 is similar. 

Proposal 3: Switching to the initial DL BWP (derived based on SIB) to offload the traffic of CORESET#0.

Proposal 4: The separate initial DL BWP for RedCap UEs is configured via SIB.

Proposal 5: The separate initial DL BWP should contain a separate CORESET#0 for RedCap UEs which is configured via MIB.

Proposal 6: Confirm the 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.
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