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Introduction
[bookmark: _Ref178064866]In this document, we discuss maintenance issues related to specification of L1 signalling for SCell dormancy.
Discussion
Processing time and HARQ timing for Case 2 dormancy indication
The issue of processing time for Case 2 dormancy indication was discussed in email discussion [100b-e-NR- LTE_NR_DC_CA-ScellDormancy-02] and [101-e-NR-LTE_NR_DC_CA-ScellDormancy]. As part of the discussion, it was proposed by some companies to specify restrictions on timing between Case 2 PDCCH (on PCell) and corresponding HARQ-ACK (on PCell) such that the HARQ-ACK does not overlap in time with potential interruptions caused by BWP change (from dormant to non-dormant or vice-versa) on SCell(s). 
For cases where UE is allowed interruption in RAN4 specs, any collision between UE RF switching and ACK transmission by UE on PCell and is avoided by the interruption allowance that is provided to the UE. Given this, there is no need to provide any additional relaxation (i.e., increasing N or restricting HARQ-ACK timing) to the UE to address this issue.
Observation 1
· For cases where UE is allowed interruption in RAN4 specs due to SCell BWP switching, any collision between UE RF switching and ACK transmission on PCell can be avoided by the interruption allowance that is provided to the UE, and no additional relaxation to PCell HARQ timing is redundant.
Furthermore, no relaxation is provided for several other similar situations (two examples below).
· In Rel-15, BWP change on SCell can cause interruption on PCell (e.g. as shown in figure 1) but no restrictions on HARQ-ACK timing for PCell were specified for such cases and the expectation is that it will be handled by gNB implementation.
· For Rel-16, Case 1 dormancy indication on PCell can trigger a dormant/non-dormant BWP change on SCell potentially causing an interruption when HARQ-ACK for the PDSCH on PCell is being sent and there is no restriction specified for this case as well. 
[image: ]

Figure 1 – Rel15 BWP switching with CA

Observation 2
· For the following existing scenarios where interruption is possible on SCell, no additional relaxation to PCell HARQ timing is specified
·  Case where Rel-15 BWP change on SCell causes an interruption.
· Case where Rel16 Case 1 dormancy indication on PCell triggers a BWP change on SCell.
Considering the above discussion, it can be concluded that additional relaxation for PCell HARQ timing is not required. Accordingly, our preference is to reuse SPS PDCCH release values for the minimum processing time requirement for time between the end of Case 2 PDCCH with SCell dormancy indication and corresponding HARQ-ACK (as captured in the current spec). If reusing SPS PDCCH release values is considered too stringent for UE implementation, a relaxation of 4 (or 5) symbols over current values can be provided.
Proposal 1
· Agree to one of below two alternatives for the minimum processing time requirement for time between the end of Case 2 PDCCH with SCell dormancy indication and corresponding HARQ-ACK.
· Alt1
· Reuse SPS PDCCH release values
· No spec change needed
· Alt 2
· Relax the processing time by 4 symbols compared to SPS PDCCH release values
· Agree to TP1 below

Text proposal TP1
----------------------- start TP1 for 38.213 sub-clause 10.3 --------------
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
< unchanged text omitted>
A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.
----------------------- end TP1 for 38.213 sub-clause 10.3 --------------

 Restrictions on location of DCI format 0-1/1-1 with SCell dormancy indication
In RAN1#100-e, the following conclusion was made
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In RAN1#101-e, whether to introduce restriction for DCI 0-1,1-1 was discussed. As discussed earlier, such restriction limits usage of SCell dormancy in certain scenarios (e.g. those allowed by FG 3-2, 3-5b), and if a strong motivation/benefit by having the restriction is not shown, it should not be introduced. 
Also, current RAN4 discussion and agreements already assume such restriction is not present, and current 38.133 (relevant excerpt copied below) allows an extra delay of one slot if dormancy indication within active time is in a PDCCH that is outside first 3 symbols of a slot. This should address any concerns related to shortened switching delay.
-------------- excerpt from 38.133 vg40 sub-clause 8.6.2 -------------------------------
If the BWP switch is triggered within DRX active time, and one of the two BWPs in a BWP switching is a dormant BWP [TS 38.321, 7], UE shall be able to complete active BWP switching within
-	TBWPswitchDelay, provided that the BWP switching request is received in any of the first 3 OFDM symbols of a slot corresponding to the serving cell where BWP switching occurs, or
-	TBWPswitchDelay + 1, provided that the BWP switching request is received after the first 3 OFDM symbols of a slot corresponding to the serving cell where BWP switching occurs 
----------------------------------------------------------------------------------------------
In RAN1#101-e, it was suggested that the restriction should be introduced as it is aligned with legacy BWP switching. However, for legacy Rel15 framework, BWP change is triggered by “BWP indicator field” and switching of BWP on cell2 via “BWP indicator field” on cell 1 is not supported when the cells do not have same numerology. So, the consideration of ‘reusing legacy framework’ should not apply at least for the case where PCell and SCell have different numerology. Also, even for the case of same numerology, the BWP switching framework for switching between two non-dormant BWPs (i.e., a “BWP indicator field” on PCell switching SCell BWPs via cross-carrier scheduling ) is not identical to the framework used for switching between dormant and non-dormant BWP (i.e., using SCell dormancy indication even when cross-carrier scheduling is not configured).
Considering the above, we propose the following.
Proposal 2
· For the discussion on whether to introduce following restriction – “DCI format 1_1/0_1 on primary cell with dormancy indication that indicates a BWP change between dormant and non-dormant BWPs of SCell(s) is restricted to be only in first 3 symbols of a slot” conclude on either Alt1 or Alt 2 below, 
· Alt1
· No restriction is introduced
· Alt 2
· Restriction is introduced via UE capability signaling. 
· UE indicating the capability expects to receive DCI format 1_1/0_1 on primary cell with dormancy indication that indicates a BWP change between dormant and non-dormant BWPs of SCell(s) only in first 3 symbols of a slot
· UE not indicating the capability can receive the DCI format 1_1/0_1 on primary cell with dormancy indication that indicates a BWP change between dormant and non-dormant BWPs of SCell(s) at any location in the slot where PDCCH reception is allowed.
Corrections to 38.213 sub-clause 12
Text is 38.213 sub-clause 12 was updated in RAN1#100-e to capture agreements related to URLLC WI [1]. The captured updates are not consistent with the agreements and conclusions made in MR-DC WI (i.e., the conclusion from RAN1#100-e shown in section 2.2 above) and the spec text needs to be corrected to align with the framework agreed in both WIs. 
It should be noted that there is no inconsistency between the agreements made in URLLC WI and MR-DC WI. i.e., intention of URLLC change was capture support of  BWP switching via DCI format 1-2, 0-2 which is consistent with all agreements made in MR-DC WI and only spec text needs to be corrected.

----------------------- start TP2 for 38.213 sub-clause 12 --------------
12	Bandwidth part operation 
< unchanged text omitted>

A UE expects to detect a DCI format with a BWP indicator field that indicates indicating an active UL BWP change or an active DL BWP change only if a corresponding PDCCH is received within the first 3 symbols of a slot.
< unchanged text omitted>
----------------------- end TP2 for 38.213 sub-clause 12 --------------

In addition to above change, below TP3 is also required to further align 38.213 with agreements related BWP change for SCell dormancy indication. i.e., the condition that “UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format” will be incorrect when applied for BWP change with SCell dormancy indication. 
For Case 1 SCell dormancy indication, when switching between dormant and non-dormant BWP, the UE is not required to receive on the Scell for the duration of BWP switching delay. However,  according to current spec text, the “UE is not required…” condition is based on TDRA field in the PCell DCI format 1-1 which is used for PCell scheduling, and if the field indicates an offset smaller than BWP switching delay, the “not required condition”  will not be long enough for the UE to cover the BWP switching delay.
Similar issue also exists with the text in other existing paragraphs corrected by TP3.
----------------------- start TP3 for 38.213 sub-clause 12 --------------
12	Bandwidth part operation 

< unchanged text omitted>
A UE does not expect to detect a DCI format with a BWP indicator field that indicates indicating an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change, respectively [10, TS 38.133]. 
If a UE detects a DCI format with a BWP indicator field that indicates indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.

If a UE detects a DCI format with SCell dormancy indication in slot n of primary cell that indicates an active DL BWP change for an SCell, the UE is not required to receive or transmit in the SCell during a time duration from the end of the last symbol of the primary cell slot where the UE receives the PDCCH that includes the DCI format until the end of slot n+D where D is the BWP switch delay ] for the case when one of the two BWPs in a BWP switching is a dormant BWP, as specified in [10, TS 38.133].

If a UE detects a DCI format indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
< unchanged text omitted>
----------------------- end TP3 for 38.213 sub-clause 12 --------------

Conclusions
[bookmark: _GoBack]In this document we discuss maintenance issues of L1 signalling for SCell dormancy and make the following proposals
Proposal 1
· Agree to one of below two alternatives for the minimum processing time requirement for time between the end of Case 2 PDCCH with SCell dormancy indication and corresponding HARQ-ACK.
· Alt1
· Reuse SPS PDCCH release values
· No spec change needed
· Alt 2
· Relax the processing time by 4 symbols compared to SPS PDCCH release values
· Agree to text proposal in TP1 below
---------------------- start TP1 for 38.213 sub-clause 10.3 --------------
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
< unchanged text omitted>
A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.
----------------------- end TP1 for 38.213 sub-clause 10.3 --------------
Proposal 2
· For the discussion on whether to introduce following restriction – “DCI format 1_1/0_1 on primary cell with dormancy indication that indicates a BWP change between dormant and non-dormant BWPs of SCell(s) is restricted to be only in first 3 symbols of a slot” conclude on either Alt1 or Alt 2 below, 
· Alt1
· No restriction is introduced
· Alt 2
· Restriction is introduced via UE capability signaling. 
· UE indicating the capability expects to receive DCI format 1_1/0_1 on primary cell with dormancy indication that indicates a BWP change between dormant and non-dormant BWPs of SCell(s) only in first 3 symbols of a slot
· UE not indicating the capability can receive the DCI format 1_1/0_1 on primary cell with dormancy indication that indicates a BWP change between dormant and non-dormant BWPs of SCell(s) at any location in the slot where PDCCH reception is allowed.
Proposal 3
· Agree to text proposal in TP2 below
----------------------- start TP2 for 38.213 sub-clause 12 --------------
12	Bandwidth part operation 
< unchanged text omitted>

A UE expects to detect a DCI format with a BWP indicator field that indicates indicating an active UL BWP change or an active DL BWP change only if a corresponding PDCCH is received within the first 3 symbols of a slot.
< unchanged text omitted>
----------------------- end TP2 for 38.213 sub-clause 12 --------------

Proposal 4
· Agree to text proposal in TP3 below
----------------------- start TP3 for 38.213 sub-clause 12 --------------
12	Bandwidth part operation 

< unchanged text omitted>
A UE does not expect to detect a DCI format with a BWP indicator field that indicates indicating an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change, respectively [10, TS 38.133]. 
If a UE detects a DCI format with a BWP indicator field that indicates indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.

If a UE detects a DCI format with SCell dormancy indication in slot n of primary cell that indicates an active DL BWP change for an SCell, the UE is not required to receive or transmit in the SCell during a time duration from the end of the last symbol of the primary cell slot where the UE receives the PDCCH that includes the DCI format until the end of slot n+D where D is the BWP switch delay ] for the case when one of the two BWPs in a BWP switching is a dormant BWP, as specified in [10, TS 38.133].

If a UE detects a DCI format indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
< unchanged text omitted>
----------------------- end TP3 for 38.213 sub-clause 12 --------------
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Conclusion
* Forat least DCI format 2_6, there is no restriction that the DCI format with SCell dormancy indication is
received only in the first 3 symbols of a slot
= Note: No TP required
*  Note: If any restriction is introduced for DCI 2_6 in UE power savings WL whether/not it applies
also for DCI format 2_6 with SCell dormancy indication can be discussed further
= Discuss further whether to introduce restriction for DCI format 0_1,1_1




