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1	Introduction
The capabilities for UL and DL sharing (from UE perspective) were last discussed in RAN2#105 (see minutes excerpted below), at which time there was no consensus on whether DL sharing from UE perspective (DLSUP) is implied by the UL sharing from UE perspective (ULSUP) or whether the DLSUP is in general supported in Rel-15 at all. To clarify this, LS R2-1902822 was sent to RAN1/4 to ask them to clarify aspects related to this and UL switching time capabilities.
	R2-1900351	Clarification for UE ul-SharingEUTRA-NR capability signalling	Nokia, Nokia Shanghai Bell	CR	Rel-15	38.306	15.4.0	0081	-	F	NR_newRAT-Core
-	Huawei think the RAN4 understanding is that this capability is only for UL sharing. So we should check with RAN4. Nokia understand that rateMatchingLTE-CRS has to be supported in case the UE supports UL sharing.
-	Nokia think without these changes it is very unclear which scenarios are support by the UE.
=>	Draft LS to RAN4/1 to explain we have discussed the descriptions of these capabilities and think they might not be aligned with RAN4 understanding. RAN2 preference is to add a reference to RAN4 which describes the capability and the scenarios where it applies. Also warn RAN4 that they should inform us of they change the interpretation of the capability as it could cause compatibility issues.
=>	Also ask specific questions to RAN1/4 whether there is a linkage between specific capabilities as proposed in the CR
=>	Draft LS in R2-1902664 (Offline discussion 93, Nokia)

R2-1902664	[DRAFT] LS on UL sharing applicability in different scenarios	Nokia	LS out	Rel-15	NR_newRAT-Core	To:RAN4, RAN1

[105#19][NR] LS on UL sharing applicability in different scenarios (Nokia)
	Intended outcome: Approved LS
	Deadline:  Thursday 2019-03-07 




RAN1 has now sent a response LS to this topic in R2-1908619, so we discuss the actions for RAN2 related to the answers in the LS.
2	Support of DL sharing from UE perspective (DLSUP)
2.1	Implicit support of DLSUP
The RAN1 LS R2-1908619, indicates the following on support of shared LTE-NR carrier from UE perspective (with some emphasis added with underlining):
1.	Is the shared E-UTRA-NR FDD carrier supported in RAN1, i.e. the case where both FDD DL carrier and FDD UL carrier are shared from UE perspective by E-UTRA and NR?
RAN1 supports spectrum sharing between E-UTRA and NR downlink carriers from the network perspective, and spectrum sharing between E-UTRA and NR uplink carriers from the network and from the UE perspective. According to the RAN decisions (see Annex), RAN1 was not tasked to consider DL sharing from the UE perspective. Thus, RAN1 did not discuss the possible specification impacts and the required UE capabilities for DL sharing from the UE perspective during the Rel-15 work. During RAN1#97 discussions there was no additional consensus on whether or not the DL sharing design defined in RAN1 is transparent to whether or not the sharing can also be from the UE perspective.
Since RAN1 was unable to conclude on whether the DL sharing is supported, RAN2 can at best consider it as “possibly supported” in Rel-15, but without an overall UE capability dedicated for it. 
Observation 1: RAN1 answer is inconclusive as to how and whether DL sharing from UE perspective (DLSUP) is supported in Rel-15.
However, the second RAN1 answer also clarifies the relation between UL and DL sharing from UE perspective (as before, with some emphasis added with underlining):
2.	Does the UL sharing from UE perspective (as indicated by the UL sharing capability) need to be supported together with any DL sharing capabilities that are required the shared E-UTRA-NR FDD carrier case? 
· If the UL sharing from the UE perspective is supported on the EN-DC band combinations with SUL, as RAN#79 originally tasked RAN4 [RP-180560], no DL sharing from the UE perspective is needed. 
· If the UL sharing from the UE perspective were to be supported on the EN-DC band combinations, and if the LTE FDD and NR FDD DL and UL carriers were to be organized so that the DL carriers do not overlap but the UL carriers do, no DL sharing from UE perspective is needed.
· If DL sharing from the UE perspective were to be supported, and if the UE was not configured with the corresponding UL carrier (i.e. DL SCell without corresponding UL), no UL sharing from the UE perspective is needed.
· If the LTE FDD and NR FDD DL and UL carriers were to be organized so that the UL carriers do not overlap, but the DL carriers do, no UL sharing from the UE perspective is needed.

Based on the above, RAN1 seems to imply that (any potential) support of ULSUP and DLSUP in Rel-15 is independent, and either support of ULSUP doesn’t imply support of DLSUP or the support of DLSUP is not needed for ULSUP cases at all.
Observation 2: Support of UL sharing from UE perspective (ULSUP) doesn’t imply support of DLSUP in Rel-15.
Given the earlier discussion in RAN2 was very complicated and required considerable amount of time, it seems that the current ULSUP capabilities should be clarified to take these conclusions into account.
Proposal 1: Clarify in TS38.306 that the support of UL sharing from UE perspective (ULSUP) doesn’t imply support of DLSUP in Rel-15.
Finally, the RAN1 LS also indicates that there are some capabilities that can be used for the deployments where DL sharing is utilized, as shown below (as before, with some emphasis added with underlining):
4.	Which of the rate matching mechanisms defined in RAN1 specifications were designed to be used to accomplish the DL sharing between E-UTRA FDD and NR FDD carriers? 
Following the RAN decision, rate matching mechanisms were introduced for DL sharing from the network perspective. These include: CRS rate matching (rateMatchingLTE-CRS), bitmap based rate matching (rateMatchingResrcSetDynamic and rateMatchingResrcSetSemi-Static), and an optional capability (additionalDMRS-DL-Alt) that introduces an alternative position for the additional DL DMRS symbol in order to avoid collision with LTE CRS.
Therefore, it seems that the clarification for the support of DLSUP should also consider these UE capabilities, i.e. should mention that there is no (direct) linkage between these.
Proposal 2: Clarify in TS38.306 that the support of UL sharing from UE perspective (ULSUP) doesn’t imply support of LTE CRS rate matching, bitmap-based rate matching or additional DMRS position.
Based on the above, we have provided a CR in R2-1909004 to illustrate how to accomplish this in TS38.306.
2.2	Explicit support of DLSUP
In addition to the existing capabilities, it would be useful that the UE indicates also an overall capability for support of DLSUP. However, given the discussion in previous section, this would obviously need to 1) clearly define what DLSUP means in this context and 2) be a new capability in either Rel-15 or Rel-16.
Observation 3: Explicit support of DLSUP requires defining new UE capability in Rel-15 or Rel-16.
Given that the spectrum sharing is of interest to several operators, we would propose to create an optional Rel-15 capability for this to indicate the feature: UE supporting such capability would support the following:
· Configuration of an LTE and an NR DL carrier overlapping in frequency
· Support of LTE CRS rate matching in the carrier (i.e. UE supporting this capability would also indicate support for the LTE CRS rate matching)
· Support of additional DL DMRS symbol to avoid collision with LTE CRS in the carrier (i.e. UE supporting this capability would also indicate support for the additional DMRS capability)
Hence, this capability would solve the issue of ambiguously defined UE capabilities for DL sharing and make it clear what UEs must IODT to indicate support for such deployments. However, given that it is quite late for Rel-15 (as we are soon approaching the end of Rel-16), we acknowledge that the decision on the release likely requires support from RAN plenary and RAN2 can only technically endorse CRs for both Rel-15 and Rel-16 options. To that end, we have provided CRs for Rel-15 in R2-1909005 (38.306 CR) and R2-1909006 (38.331 CR). Since the Rel-16 specifications have not been created yet, we have not provided those as they would be identical to the Rel-15 ones apart from the cover page.
Once the RAN decides on the release, it is then clear what to do in RAN2: If Rel-15 is chosen, the CRs can be implemented right away and in case Rel-16 is chosen, there is still time to align the CRs for the first version of the Rel-16 specification.
Proposal 3: RAN2 to technically endorse the Rel-15 and Rel-16 CRs for the introduction of DLSUP capability and submit them for decision in RAN#85. 
3	Conclusion
We have discussed the topic of ULSUP and DLSUP, with following observations and proposals: 
Observation 1: RAN1 answer is inconclusive as to how and whether DL sharing from UE perspective (DLSUP) is supported in Rel-15.
Observation 2: Support of UL sharing from UE perspective (ULSUP) doesn’t imply support of DLSUP in Rel-15.
Observation 3: Explicit support of DLSUP requires defining new UE capability in Rel-15 or Rel-16.
Proposal 1: Clarify in TS38.306 that the support of UL sharing from UE perspective (ULSUP) doesn’t imply support of DLSUP in Rel-15.
Proposal 2: Clarify in TS38.306 that the support of UL sharing from UE perspective (ULSUP) doesn’t imply support of LTE CRS rate matching, bitmap-based rate matching or additional DMRS position.
Proposal 3: RAN2 to technically endorse the Rel-15 and Rel-16 CRs for the introduction of DLSUP capability and submit them for decision in RAN#85. 
