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1	Introduction
As per RAN#84 decisions in RP-191599, the following objectives were decided to be done under NR TEI16:
· The following enhancements for dynamic spectrum sharing will be done as part of TEI16 in RAN1
· Introduce PDSCH Type B mapping of length 9 and 10 OFDM symbols where the positions of DMRS are defined or can be configured so they do not collide with symbols containing LTE CRS
· Extend the higher layer configuration of LTE-CRS rate matching pattern to multiple rate matching patterns to support multiple LTE carriers within an NR carrier
· RAN1 will decide on a reasonable limit for the number of rate matching patterns to be supported
· The LTE-CRS rate matching patterns are applicable to 15 kHz SCS
· Signaling to be defined by RAN2
· The work will take place and be completed in Q3
· CRs will be prepared once Rel-16 specifications will be available
In this contribution, we discuss (only) the RAN2-specifics of the second topic, i.e. the introduction of multiple LTE CRS rate matching patterns (and not the PDSCH type B mapping).
2	Introduction of multiple rate matching patterns
Currently the LTE CRS rate matching patterns are defined in the IEs ServingCellConfigCommon (for EN-DC) and ServingCellConfig (for NR SA). Notably, the LTE CRS rate matching patterns are NOT defined in the IE ServingCellConfigCommonSIB (i.e. SIB1-broadcast information): This was actually proposed in RAN2#103bis and RAN2#104 (see e.g. R2-1816851),  but eventually not agreed as it was a late correction to the specifications (as per outcome of R2-1819046), the problem was acknowledged but it was considered that there are ways to handle it).
Observation 1: LTE CRS rate matching patterns can only be provided in RRC_CONNECTED.
This simplifies some things as we don’t have to consider IDLE mode procedures and as long as CORESET#0 reception works, there should be no issues with DL reception over shared LTE-NR carriers. Therefore, the next question is whether the existing LTE CRS rate matching patterns should be reused when multiple patterns are indicated or whether the new patterns would override it completely. However, such a question is mostly more of a philosophical nature: Reusing the LTE pattern can (in theory) allow one additional rate matching pattern to be used in ASN.1, while not reusing would allow to define slightly different UE behaviour when multiple patterns are configured. Given that the justification for the multiple patterns is to follow the exact same behaviour as for one pattern, we see no real reason to go for the latter option and propose just to define extra LTE CRS rate matching patterns in the extended RRC signalling. This doesn’t cost any extra bits from RAN2 perspective, and it only remains to be checked that the RAN1 specifications will be aligned with the RAN2 approach.
Additionally, one needs to decide how many additional rate matching patterns are defined. As per RP-191599, this will decided by RAN1 and can be handled when the CRs are brought to RAN for approval for the first time – in RAN2 it will only be visible via RRC constant. Therefore, since the CRs will anyway only be agreed for Rel-16, RAN2 can use an appropriately large placeholder value (e.g. 8) in the CR until RAN1 informs RAN2 of the correct value.
Proposal 1: Introduce N additional LTE CRS rate matching patterns in extensions to ServingCellConfig and ServingCellConfigCommon.
Proposal 2: Use N=8 as placeholder in RAN2 CR until RAN1 provides the correct value for N.
Finally, this feature requires the use of UE capability since it is only used in RRC_CONNECTED and not all UEs will support it (e.g. all Rel-15 UEs cannot be expected to support the feature). Therefore, an additional capability needs to be added to TS38.331 and TS38.306. We propose to have this as a per-UE capability.
Proposal 3: Introduce a per-UE capability for supporting multiple LTE CRS rate matching patterns via RRC configuration.
Finally, the CRs according to these proposals are provided in R2-1909015 (38.306) and R2-1909016 (38.331).
3	Conclusion
We have discussed the addition of additional LTE CRS rate matching patterns, with the following observations and proposals:
Observation 1: LTE CRS rate matching patterns can only be provided in RRC_CONNECTED.
Proposal 1: Introduce N additional LTE CRS rate matching patterns in extensions to ServingCellConfig and ServingCellConfigCommon.
Proposal 2: Use N=8 as placeholder in RAN2 CR until RAN1 provides the correct value for N.
Proposal 3: Introduce a per-UE capability for supporting multiple LTE CRS rate matching patterns via RRC configuration.
The CRs corresponding to these proposals can be found in R2-1909015 (38.306) and R2-1909016 (38.331).





