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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
In RAN1#100bis-e, the issue of processing time for Case 2 dormancy indication was discussed in email discussion [100b-e-NR- LTE_NR_DC_CA-ScellDormancy-02]. 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). We don’t see a need to specify such restrictions as this is expected to be handled by proper gNB implementation. This has been the assumption for several other cases (two examples below) and there is no need to take a different approach for Case 2 dormancy indication
· 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. 
[bookmark: _GoBack][image: ]

Figure 1 – Rel15 BWP switching with CA

Finally, there will be cases where no interruption is needed for the UE e.g. PCell in FR1 indicating dormancy for SCell in FR2 and UE is capable of per-FR gap. Specifying the minimum processing time based on worst case BWP switching delay unnecessarily increases HARQ-ACK delay for such cases.
Observation 1
· In Rel-15, BWP change on SCell can cause interruption on PCell 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 for PCell specified for this case as well. 
Given the above, we prefer to reuse SPS PDCCH release processing time for Case 2 dormancy indication (as captured in current specification). 
Proposal 1
· 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.
 “BWP indicator field” in DCI of SCell with dormant BWP
For an SCell configured with dormant BWP (say with BWP ID x), given current agreements, the BWP indicator field cannot be used to indicate transition from some other BWP y to BWP x. This aspect was discussed in previous e-Meeting (email discussion [100b-e-NR- LTE_NR_DC_CA-ScellDormancy-02]) and general understanding was that such an indication is considered an error case. Whether to specify that UE does not expect such error case or leave it to gNB implementation was also discussed but there was no conclusion. 

Since the gNB cannot set the BWP Id bit of SCell DCI format to BWP id of dormant BWP, there is unnecessary DCI overhead of 1 extra bit (for most cases) in DCI format 1_1 and 1_2 of SCell that is never used. The overhead is avoided if dormant BWP is excluded from  while computing the size of BWP indicator field. 

Our preference is to adopt a correction as discussed above to 38.212, i.e., by clarifying that for an SCell configured with dormant BWP, the Bandwidth part indicator field size (i.e., 0, 1 or 2 bits) is determined by the number of DL BWPs configured by higher layers, excluding the initial DL bandwidth part and excluding the dormant BWP.  
Having such correction is especially relevant for DCI format 1_2 when targeting compact DCI size.
Observation 2
· For an SCell configured with dormant BWP, the BWP indicator field bit(s) of SCell DCI formats 1_1, 1_2 cannot be set to indicate the BWP Id of dormant BWP. 
· Given this, configuration of dormant BWP on an SCell results in unnecessary increase of SCell DCI size for DCI formats 1_1, 1_2
Proposal 2
· 
For an SCell configured with dormant BWP, the Bandwidth part indicator field size (i.e., 0, 1 or 2 bits) for DCI format 1_1 and 1_2 is determined by the number of DL BWPs  configured by higher layers, excluding the initial DL bandwidth part and excluding the dormant BWP 
Conclusions
In this document we discuss maintenance issues of L1 signalling for Scell dormancy and make the following observations and proposals
Observation 1
· In Rel-15, BWP change on SCell can cause interruption on PCell 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 for PCell specified for this case as well. 
Observation 2
· For an SCell configured with dormant BWP, the BWP indicator field bit(s) of SCell DCI formats 1_1, 1_2 cannot be set to indicate the BWP Id of dormant BWP. 
· Given this, configuration of dormant BWP on an SCell results in unnecessary increase of SCell DCI size for DCI formats 1_1, 1_2.
Proposal 1
· 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.
Proposal 2
· 
For an SCell configured with dormant BWP, the Bandwidth part indicator field size (i.e., 0, 1 or 2 bits) for DCI format 1_1 and 1_2 is determined by the number of DL BWPs  configured by higher layers, excluding the initial DL bandwidth part and excluding the dormant BWP.
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