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1. Introduction
This contribution is to discuss about BWP inactivity timer and related change to support cross-carrier scheduling, for offline discussion [#101] in RAN2#101b.
2. Discussion
Issue: Support of BWP switching in cross-carrier scheduling (regarding to R2-1805847)

The purpose of offline discussion
[According to chairman’s note in UP session] 
	This discussion pursues to arrive at agreeable text proposal for P1, i.e. determine if inactivity timer applies to both scheduled and scheduling BWP or just to scheduled BWP.



The background
Design of timer-based BWP switching has focused the case of self-carrier scheduling so far. It is beneficial to support the case of cross-carrier scheduling for more flexible deployments. From the online discussion, key issue is identified – if BWP inactivity timer applies to both the scheduling cell and the scheduled cell OR just to the scheduled cell. I understand that valid BWP timer is only single per cell since BWP timer operates only at the active BWP, subject to the single active BWP constraint. I think that it is better to focus the case between cells, not between BWPs within single cell. Having said that, I interpret the mission as the following for further discussion:

In the case of cross-carrier scheduling;
· Option 1: BWP inactivity timer applies to only scheduled cell

· Option 2: BWP inactivity timer applies to both scheduled and scheduling cell

Q1. What is the company’s preference among the identified options? Please show your preference with reasoning.
	Company
	Preference
	Comments

	Samsung
	option 1
	We prefer option 1 to achieve low power consumption of UE. If UE keeps the wider BW at the scheduling cell (i.e. PCell) in the CC scheduling, the UE may drain much power only receiving PDCCH at PCell. If someone requires the coarse PDCCH occasions, network may configure self-carrier scheduling to the scheduled cell (i.e. SCell) or just configure the intended PDCCH to PCell as well.

	Qualcomm
	Option 2
	We prefer Option 2 for the following reason:
When network applies cross-carrier scheduling, network likely wants to put the bulk of traffic on SCell. If the BWP inactivity timer on PCell is not reset when UE receives a cross-carrier scheduling DCI, the timer associated with the PCell will expire and causing PCell switching to its default BWP (if configured). Since PDCCH in a default BWP typically is configured with long periodicity, this means PCell would not be able to schedule quickly and thus would slowly down the traffic on SCell, which is not desirable. 
(Note: PCell above can be any scheduling cell)

	CATT
	Option 1
	We prefer option 1. The BWP inactivity timers on the two CCs should be maintained independently. BWP inactivity timer on the scheduling CC could be (re)started for the PDSCH on this CC. And we agree Samsung’s comment on power saving.

	OPPO
	Option 1
	We prefer option 1, it should be the data channel which trigger the start/re-start the timer.

	vivo
	Option 2
	We have not strong preference. Considering that the cross-carrier scheduling could be used, and the cross-carrier scheduling could be used to save the PDCCH resources on the scheduled cc. It is probably ok to use the PCell PDCCH to keep the SCell BWP alive. 

	Ericsson
	Option 2
	We prefer option 2.
The purpose of the timer is to ensure that if there is a mismatch between the UE and gNB regarding which DL BWP shall be used (e.g. in case of PDCCH being lost) the UE will eventually return to the default DL BWP. This resolves the mismatch. In keeping with this purpose we see no need to change this safe-guarding mechanism for unknown benefits.

	LG
	Option 2
	We prefer option 2. 
When cross-carrier scheduling is performed, the UE needs to receive PDCCH on one cell and PDSCH on other cell, which can be done only when BWP is activated. In addition, there seems to be no reason to assume that always default DL BWP is used in a scheduling cell.

	InterDigital
	Option 1
	In general, we think that timer-based bandwidth adaptation is useful for the Pcell. For Scell, the activation/deactivation mechanism can be used for power saving.
If the timer is restarted for the scheduling cell (on top of the scheduled cell) in a cross-carrier scheduling scenario, this may cause a delay before the Pcell can operate in a power-efficient bandwidth after the end of traffic activity.

	Intel
	Option 2
	We prefer option 2.
Cross carrier scheduling is introduced in LTE mainly for two purposes: load balancing and interference management in HetNet. It would be preferable to restart the timer in the scheduling cell to maintain the purposes for cross carrier scheduling.

	ZTE
	Option 2
	[bookmark: OLE_LINK1]We prefer option 2 as following reasons:
To our understanding, if network want to  have a power saving behavior for UE, the DCI can be used to switch the BWP of scheduling cell any way. Thus to simply behavior, the option 2 is preferred.


	Nokia
	Option 2
	It should be the intended behavior as NW may want to keep scheduling on a wider BW.

	NTT DCOOMO
	Option2
	While the data transmission and reception are ongoing, it is preferable to keep the suitable BWP. 



Q2. Please give solutions/potential TP to support your preferred option.
	Company
	Preference
	Comments

	Samsung
	option 1
	In option1, potential solutions could be devised in RRC or MAC. Regarding RRC, UE needs to be configured to applying BWP inactivity timer only to the scheduled cell, under the condition of CC scheduling. However, we think that handling in MAC is simple and does not change the current ASN.1 structure. So we propose the following rule:
“BWP inactive timer restarts upon a PDCCH reception for DL assignment or UL grant for the active BWP”

	
	
	In the current spec, wherever bandwidthPartInactivityTimer is started or restarted due to a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant or BWP switching, make the following change: 
4> start or restart the bandwidthPartInactivityTimer associated with the active DL BWP in the serving cell;
4> start of restart the bandwidthPartInactivityTimer associated with the active DL BWP in the cell where the PDCCH is received, if the cell is different from the serving cell.

	CATT
	Option 1
	OK with the fix (on->for) to the above sentence proposed by Samsung.

	Ericsson
	Option 2
	It is our understanding that with option 2 there is no need to change.

	LG
	Option 2
	There seems to be no change needed because of “each activated Serving Cell” would refer to both of scheduling cell and scheduled cell.
If the bwp-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the default-DL-BWP; or
1>	if the default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
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 MAC PDU is transmitted in a configured uplink grant or 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 subclauses 5.1.4 and 5.1.5):
4>	start or restart the bandwidthPartInactivityTimer associated with the active DL BWP.


	InterDigital
	Option 1
	As provided by Samsung in R2-1805847

	Intel
	Option 2
	We think current spec covers the scheduling cell case but not for the scheduled cell case, since MAC PDU transmission/reception captured in spec is only for configured scheduling. Following change could handle scheduled cell case:

1>	if the default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
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 MAC PDU is transmitted in a configured uplink grant or 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 subclauses 5.1.4 and 5.1.5):
4>	start or restart the bandwidthPartInactivityTimer associated with the active DL BWP.

	ZTE 
	Option 2
	The current spec needn’t be modified.

	Nokia
	Option 2 
	In principle the current specification would suffice.



2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant for the active BWP is received on the active BWP; or
3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:

Observation 1: Majority prefers option 2 (BWP inactivity timer applies to both scheduled and scheduling cell)
Observation 2: Within supporters of option 2, there are two different views on whether changing the specification.
Observation 3: Current specification already has a condition applying to scheduling cell - (re)starting BWP inactivity timer upon PDCCH reception in the active BWP of the serving cell. 

Proposal 1: If RAN2 agreed to option 2, add additional condition applying to scheduled cell.
Proposal 2: Update 38.321 based on the below potential proposed text:

1>	if the default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the default-DL-BWP; or
1>	if the default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
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 for the active BWP of the serving cell is received at the cell different from the serving cell on the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
[bookmark: _GoBack]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 subclauses 5.1.4 and 5.1.5):
4>	start or restart the bandwidthPartInactivityTimer associated with the active DL BWP.
2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
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