3GPP TSG RAN WG1 #109-e                                                       R1-2203788
e-Meeting, May 9th – 20th, 2022
Source: 
     Xiaomi
Title:
Discussion on the other aspects for R17 RedCap
Agenda item:    8.6.2
Document for:  Discussion 
1 Introduction
During 108-e meeting, majority of the remaining issues for RedCap reached conclusion and the CR package is released. In this contribution, we will discuss the other uncompleted remaining issues
2 Discussion
Remaining issue #1: How many separate initial DL BWPs can be configured for RedCap  

Currently, it was agreed up to 1 separate initial UL BWP can be configured for RedCap, while how many separate initial DL BWPs can be configured for RedCap is not clear. 

According to the achieved agreement, it was agreed the separate initial DL BWP can be used in idle/inactive mode (including paging) and during/after initial access, when applicable. In addition, it was also agreed that the separate initial DL BWP can be applied during RACH, when CD-SSB/CORESET#0 is not included or NCD-SSB is not expected, neither. In addition, the separate initial DL BWP can be used for paging as well and the CD-SSB should be associated with initial DL BWP according to the conclusion in RAN#94. Per agreements or conclusion agreed for the initial DL BWP, it is possible that more than one separate initial DL BWP can be supported at least from specification perspective as shown in Fig.1. 
In our understanding, the motivation of configuring separate initial DL BWP for paging is offloading. When there is 1 separate initial DL BWP for RACH, the traffic problem on original initial DL BWP can be alleviated, then paging transmission can be included in the original initial DL BWP. Or, by proper configuration, the paging message and the RACH message can share the same separate initial DL BWP as well. In short, the motivation of supporting more than 1 separate initial DL BWP is weak. Thus, to simplify the configuration and processing, it is desirable to support up to 1 separate initial DL BWP for RedCap. 
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Figure 1 More than 1 separate initial DL BWP for RedCap
Proposal 1: Up to 1 separate initial DL BWP can be configured for RedCap 
Remaining issue #2: How to determine the default BWP 
In current NR system, once bwp-InactivityTimer associated with the active DL BWP expires, if the default BWP is explicitly configured via defaultDownlinkBWP-Id, UE perform BWP switching to the BWP indicated by the defaultDownlinkBWP-Id. Otherwise, UE would perform BWP switching to the initialDownlinkBWP. More details could refer to the following description cited from 38.321 
	The MAC entity shall for each activated Serving Cell configured with bwp-InactivityTimer:

1>
if the defaultDownlinkBWP-Id is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP-Id, and the active DL BWP is not the BWP indicated by the dormantBWP-Id if configured; or

1>
if the defaultDownlinkBWP-Id is not configured, and the active DL BWP is not the initialDownlinkBWP, and the active DL BWP is not the BWP indicated by the dormantBWP-Id if configured:

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or

2>
if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received for the active BWP; or

2>
if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers; or

2>
if a MAC PDU is received in a configured downlink assignment:

3>
if there is no ongoing Random Access procedure associated with this Serving Cell; or

3>
if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in clauses 5.1.4, 5.1.4a and 5.1.5):

4>
start or restart the bwp-InactivityTimer associated with the active DL BWP.

2>
if the bwp-InactivityTimer associated with the active DL BWP expires:

3>
if the defaultDownlinkBWP-Id is configured:

4>
perform BWP switching to a BWP indicated by the defaultDownlinkBWP-Id.

3>
else:

4>
perform BWP switching to the initialDownlinkBWP.


For RedCap, even if up to 1 separate initial DL BWP is configured, there still may be more than one initialDownlinkBWPs. For example, the original initialDownlinkBWP is mainly used for paging and SIB, and the separate initialDownlinkBWP is used for RACH. 
In this case, how to determine the target BWP for switching if default BWP is not explicitly configured via defaultDownlinkBWP-Id should be clarified in specification. But currently this part was not clearly described in the 38.321 CR. 
There are 3 possible options for the default BWP determination 
· Option 1: The default BWP is always explicitly configured via defaultDownlinkBWP-Id 
· Option 2: Absence of defaultDownlinkBWP-Id is allowable.  When defaultDownlinkBWP-Id is absent, perform BWP switching to the initialDownlinkBWP-RedCap. But in this case, SSB should be included in the initialDownlinkBWP-RedCap , if it is used as default BWP for UEs not capable of operation without SSB. In addition, the center-frequency between initialDownlinkBWP-RedCap and the initial UL BWP for RedCap should be aligned in TDD system. Otherwise,  defaultDownlinkBWP-Id is expected to be configured explicitly. 
· Option 3: Absence of defaultDownlinkBWP-Id is allowable. When defaultDownlinkBWP-Id is absent, perform BWP switching to the initialDownlinkBWP. But in this case, initialDownlinkBWP should be smaller than or equal to the maximum RedCap UE’s bandwidth. And in TDD system, the center frequency of initialDownlinkBWP and the center freuqncy of initial UL BWP for RedCap should be the same. 
Proposal 2:  
· RAN1 should determine the fallback BWP when there are multiple initial DL BWP applicable to RedCap. 
· 38.321 should update the description on the default BWP based on RAN1’s decision 
3 Conclusion
In this contribution, we discuss the other remaining issues for RedCap. Based on the discussion, our views are summarized as follows 
Proposal 1: Up to 1 separate initial DL BWP can be configured for RedCap 

Proposal 2:
·  RAN1 should determine the fallback BWP when there are multiple initial DL BWP applicable to RedCap
· 38.321 should update the description on the default BWP based on RAN1’s decision 
