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1
Introduction
The discussion on DL MIMO efficiency enhancement started from RAN1#94bis meeting in RAN1 according to the agreed WID [1]. In this contribution, we provide the status in RAN1, and give some observations and proposals on RAN2 related work.
2
Discussion
The objectives of this work item are: 

	· Enhance SRS capacity and coverage [RAN1]

· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe

· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell

· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 

· Specify higher layer support of enhancements listed above [RAN2]

· Specify RF requirement of UE for the enhancements listed above [RAN4]


As per the objectives of this work item, there are two main objectives for this WID:

· Introducing additional SRS symbols within UL normal subframe;

· Introduce virtual cell ID for SRS

Broadly speaking, the impact to RAN2 is designing new signaling based on RAN1 outcomes. It is therefore RAN2 only focus on the new signaling design for the configuration and UE capability.

Observation 1: RAN2 only focus on the new signaling design for configuration and UE capability.
Before RAN1#99 meeting, two summaries on parameters and UE features list for Rel-16 LTE are endorsed [2] [3]. In [2] [3], DL MIMO efficiency enhancement related configurations and UE capabilities are provided, however, there are still some parameters and UE capabilities under discussion in RAN1 and RAN4.
1)
RRC configurations:
In [3], RAN1 agreed introducing a new IE p0-UE-additionalSRS which is used to indicate the UE specific component of the P_0 of the additional SRS symbols, however, the value range for this IE is FFS. 
Observation 2: The value range of p0-UE-additionalSRS is still under discussion in RAN1.
2)
UE capability:
In [2], RAN1 provided the related UE capabilities for DL MIMO efficiency enhancement, however, for the UE capability ‘SPUSCH and SPUCCH transmission in the normal UL subframe configured with additional SRS’, RAN1 is still discussing whether this UE capability is needed or not.
Moreover, at RAN1#98 meeting, RAN1 have achieved the following agreement:
	Agreement

Guard period for frequency hopping and/or antenna switching can be configured regardless of intra-subframe repetition configuration. 

· It is up to RAN4 to introduce a UE capability for those UEs which do not require guard period.

· Including whether to have separate UE capabilities for frequency hopping and antenna switching if such UE capability is introduced


Observation 3: For DL MIMO efficiency enhancement, the UE capabilities related to short TTI transmission and guard period are still under discussion in RAN1 and RAN4. 
Proposal 1: RAN2 waits for RAN1 and RAN4 further progress on the value range of p0-UE-additionalSRS, and UE capabilities related to short TTI transmission and guard period.
Given that other configurations and UE capabilities are agreed in RAN1, the rapporteur provided the corresponding CRs in [4] [5] for endorsement to capture these agreed configurations and UE capabilities based on [2] [3]. 
Proposal 2: RAN2 endorse the CRs for DL MIMO efficiency enhancement in [4] [5]. 
3
Conclusion
In this paper, we provided the status in RAN1 and gave some observations and proposals on RAN2 related work. The observations are as follows:
Observation 1: RAN2 only focus on the new signaling design for configuration and UE capability.
Observation 2: The value range of p0-UE-additionalSRS is still under discussion in RAN1.
Observation 3: For DL MIMO efficiency enhancement, the UE capabilities related to short TTI transmission and guard period are still under discussion in RAN1 and RAN4. 
Based on these observations, we have the following proposals:

Proposal 1: RAN2 waits for RAN1 and RAN4 further progress on the value range of p0-UE-additionalSRS, and UE capabilities related to short TTI transmission and guard period.
Proposal 2: RAN2 endorse the CRs for DL MIMO efficiency enhancement. 
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