[bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #91                 	 R4-1906261
Reno, Nevada, USA, May 13th – 17th, 2019
Agenda item:            6.10.7.5.1
Source:	MediaTek Inc. 
Title:	Remaining Issues on BWP Switch Delay
Document for:          Discussion 
1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last RAN4 meeting, there were good progress on the delay requirements of BWP switch. The Agreements in Chairman’s note are captured as following. 
	Agreement: A single delay in millisecond for all SCSs

Agreement: 
· Regardless whether the carrier bandwidths containing old and new BWPs are overlapping or not, no AGC tuning time is needed during delay period.
Agreement: Worst-case delay requirements for RRC-based BWP switch is within the range of [5~8]ms.


In this paper, we provide our view on the value for delay requirement for RRC-based BWP switch. 
2	RRC-based BWP switch delay requirement
According to the LS [2] from RAN2, the total processing time of RRC reconfiguration with BWP switch can be divided into RRC processing part and BWP switch part. RAN2 will handle to delay of RRC processing part (TRRC_delay), while RAN4 will handle the delay of BWP switch part (TBWPswitchDelayRRC), as shown in Figure 1. 
[image: ]
[bookmark: _Ref598116]Figure 1. The total processing time of RRC reconfiguration with BWP switch is divided into RRC processing part (TRRC_delay) and BWP switch part (TBWPswitchDelayRRC).

Note that the RRC reconfiguration may involve changes not only for BWP but also changes for other settings, such as measurement gap/object, per-CC MIMO layer, CSI resource and reporting, UL carrier… etc. Therefore, from the viewpoint of minimum requirement, RAN4 should assume that UE is already full loaded in the interval of TRRC_delay and that all the BWP-related processing is handled in the interval of TBWPswitchDelayRRC.
It was agreed in the ad-hoc meeting minutes [3] that RAN4 will define a single delay requirement for Case 1 and Case 2 [1].
	Case 1: BWP switch to another existing BWP configuration
· No change to any of the existing configured BWPs
Case 2: BWP switch to a new BWP configured by the same RRC re-configuration signaling  
· New BWP configurations are added and activated with different parameters to current active BWP through RRC reconfiguration


In our opinion, this means RAN4 will specify the requirement based on the worse case, which is Case 2.
For Case 2, UE has to finish all related calculations (including RF and Baseband parameters) in TBWPswitchDelayRRC. Therefore the switch time could be longer than DCI-based BWP switch. Moreover, this RRC-based BWP switch can actually reconfigure the BWPs in multiple CCs in one single RRC reconfiguration. In this case, we suggest to define TBWPswitchDelayRRC = 6 ms, since this RRC-based BWP switch is not an urgent event to both UE and network. Regarding other possibility to specify a shorter switch delay, e.g., only changing some parameters that can be reconfigured fast, can be left as an enhancement in later releases.
[bookmark: _Ref603446]Proposal 1: TBWPswitchDelayRRC is 6 ms for all UEs in Rel-15. Requirements for shorter delay can be considered as an enhancement in later releases.

3	Conclusions
In the contribution, we provide our view on the remaining issue BWP switching delay requirements. We have the following observation and proposals.
Proposal 1: TBWPswitchDelayRRC is 6 ms for all UEs in Rel-15. Requirements for shorter delay can be considered as an enhancement in later releases. 
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