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1	Introduction
In this contribution, we discuss the few remaining issues, mainly based on the material in [1].
[bookmark: _Ref178064866]2	Discussion
2.1	C-DRX and CSI-RS
In RAN1 #90, it was discussed whether the UE may assume that the CSI-RS resources configured for L3 mobility are present outside the active time. In RAN1 #91, the following two alternatives were identified:
· Alt 1: UE assumes that the periodicity of CSI-RS resources before entering C-DRX mode is kept during C-DRX mode, and it is up to UE implementation that UE measures CSI-RS resources of neighbour cell even outside active time.
· Alt 2: Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
RAN1 has already agreed that the UE is not required to perform measurements outside the active time. For us, it is unclear what the UEs would use the CSI-RS resources for L3 mobility for outside the active periods. The UEs would anyway have to wake up during the active periods to monitor the PDCCH occasions. Then it would be very efficient to perform the measurements on CSI-RS for L3 mobility during this period as well. There does not seem to be any motivation to also perform these measurements outside the active periods. Since the UE will not use the CSI-RS resources, we propose
1. [bookmark: _Toc510812287][bookmark: _Toc506574173][bookmark: _Toc513703981]Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
2.2 	Rate-Matching behavior during intra-frequency measurements
One issue that has been discussed during previous RAN1 meetings is how the UE should perform rate matching around the SSB transmissions for FR2. Essentially, there were two proposals:
•	Rate match around the REs containing SSBs
•	Rate match around the OFDM symbols where SSBs are transmitted 
This issue is also described in [3], section 9.2.5.3.3, as shown in the extract below:
 [bookmark: _Toc510694511]9.2.5.3.3	Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, [1] symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration (it is assumed that useServingCellTimingForSync is always enabled for FR2)
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, RSSI measurement symbols, 1 data symbol before each consecutive SSB/RSSI symbols and 1 data symbol after each consecutive SSB/RSSI symbols within SMTC window duration (it is assumed that that  useServingCellTimingForSync is always enabled for FR2)
When intraband carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band.
Editor’s Note: Scheduling restrictions for interband carrier aggregation are FFS.

Hence, it is now clear that the UE is not required to receive PDCCH or PDSCH on any OFDM symbol where SSB is transmitted. In addition, the UE cannot be scheduled in the data symbol before and after the SSB. The question is now if it is worthwhile to define a rate matching pattern for the remaining symbols in the slot.
To understand the potential gain of such an optimization, consider two slots with SSB patterns as shown in Figure 1.
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[bookmark: _Ref513200787]Figure 1: Two consecutive slots with SSBs at 120kHz SCS. Note that we have greyed out the data symbols before and after consecutive SSBs.
If the UE assume that the PDSCH is rate-matched around the REs where the SSB is mapped, PDSCH data will be transmitted FDMed with the SSB when the UE is scheduled. Thus, the PDSCH can potentially be transmitted in a rather wide bandwidth. For example, for 120kHz SCS, the SSB BW is around 40MHz, whereas the carrier BW can be up to 400MHz. Assuming that 1 OFDM symbol is reserved for PDCCH, and a single-symbol DMRS pattern is assumed, a full DL slot contains 39600 REs. If the REs where the 2 SSBs are transmitted are removed, then 37680 REs remain. If all REs in the OFDM symbols with SSBs are removed, then only 6600 REs remain. This is depicted in Figure 2.
  
[bookmark: _Ref513200873]Figure 2: The maximum number of REs available for PDSCH data. 1-symbol PDCCH and 1-symbol DMRS overhead is assumed.
Figure 2 gives an upper bound of the gains we could expect from an optimized rate-matching pattern. However, there are additional complications with using only the OFDM symbols where the SSBs are transmitted: the DM-RS transmission patterns, as described in [2]. In fact, with a frontloaded DMRS pattern, it will not be possible to transmit any data in slot n+1 in Figure 1. A two-symbol DMRS pattern would increase overhead in all slots, which makes that an unattractive as a general solution.
Considering the above issues, we observe that there is little point in defining a separate rate-matching pattern for SSB slots.
[bookmark: _Toc513703978]There is very little gain in defining a special rate-matching pattern for the slots where SSBs are transmitted.
2.3	useServingCellTimingForSync Parameter
The RRC parameter useServingCellTimingForSync is included in the measurement object for L3 mobility [4]. When useServingCellTimingForSync is set to true, the UE may use the serving cell timing to derive the SSB index of the target cell; hence, the UE does not need to read the PBCH to find the SSB index of the target cell. In [1], useServingCellTimingForSync was discussed. 
Regarding the proposals summarized in [1], we first note that useServingCellTimingForSync is associated with the measurement target: it states that the target is synchronized with the source. We also note that it is applicable for all measurement targets, including inter-frequency target cells. When the target cell is a part of a TDD system, it is likely that all intra-frequency cells are synchronized. However, there is nothing that says that all the cells of the target TDD system are synchronized with source, which may be on another frequency. Hence, we observe:
[bookmark: _Toc513703979]There are cases where useServingCellTimingForSync is set to false when performing measurements on a target TDD system.
As noted above, by setting useServingCellTimingForSync to true, the UE may use the serving cell timing to derive the SSB index also of the target. This requires that the frame and slot boundaries of the target needs to be aligned with the source. There were proposals in [1] to extend the interpretation of useServingCellTimingForSync: it was proposed that the UE could also assume that the system frame number (SFN) of the target was equal to the SFN of the serving cell. The underlying assumption was that once frame and slot synchronization was obtained, the SFNs in target and source could also be aligned.
To ensure that the SFNs are aligned across cells, a common SFN initialization time must be provided [5]. Based on this common initialization and an external synchorinzation source, the network generates the SFN. Using a common SFN initialization time is mandatory only for gNBs in a synchronized TDD-unicast area, whereas the gNBs in other deployment cases may not have this capability. 
[bookmark: _Toc513703980]For synchronized TDD-unicast areas, SFN alignment is possible. 
In other deployment cases, SFN alignment is not always possible. It is probably so that unicast TDD deployments are the most important use case for useServingCellTimingForSync, but for other deployment cases, gNBs may use other methods to generate the SFN.
Conclusion
In the previous sections we made the following observations: 
Observation 1	There is very little gain in defining a special rate-matching pattern for the slots where SSBs are transmitted.
Observation 2	There are cases where useServingCellTimingForSync is set to false when performing measurements on a target TDD system.
Observation 3	For synchronized TDD-unicast areas, SFN alignment is possible.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Network is not required to transmit the configured CSI-RS resources for L3 mobility that occur outside the active time of UE configured with C-DRX.
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