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Discussion and Decision
1. Introduction
One of objectives in [1] in Release 14 is to “Evaluate and, if needed, specify enhancement on Uplink DMRS enhancement, to support (more than 2) orthogonal DMRS for MU-MIMO with partially overlapping BWs allocation”. In RAN1#87 meeting, proposals for UL DMRS enhancement were raised, with following working assumption in [2].
Working assumption:

· Table 1 with an additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space

· FFS: Whether this is also applicable to SPS-RNTI

· Note: In common search space the legacy table will be used 

In this contribution, we propose our view on the FFS part, use of UL MU-MIMO for SPS. 
2. SPS and UL MU-MIMO
In LTE dynamic scheduling, eNB schedules uplink per TTI to reflect the fast fading channel, while in Semi Persistent Scheduling, eg. VoLTE, UL grant is sent less frequently thus eNB has fewer opportunities to adjust MCS, which doesn’t suit into the MU-MIMO case where closing tracking of multi user channel is required. On the other hand, UL MU-MIMO is targeted at improving cell throughput, while SPS service has relatively low traffic load. It could not contribute much to cell throughput even when SPS users are co-scheduled. Therefore, no substantial use case can be used as an enabler to apply SPS to UL MU-MIMO. 

R10 36.213 shows the mapping between transmission mode and transmission scheme. If a UE is configured by higher layers to decode PDCCH with the CRC scrambled by the SPS C-RNTI, closed-loop spatial multiplexing is not supported. In R14 eFD-MIMO, UL MU-MIMO is enhanced with IFDMA to support number of co-scheduled UE up to 4. If we want to support SPS with R14 UL DMRS, we need to support MIMO transmission with SPS as a preliminary, and it requires a lot of additional discussion and design which does not belong to the scope of UL DMRS design.
Table 8-5: PDCCH and PUSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PUSCH corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see subclause 8.0.1)

	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see subclause 8.0.1)


With all above considerations, we propose that the additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space is not applied to PDCCH or E-PDCCH with the CRC scrambled by the SPS C-RNTI.
Proposal: The additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space is not applied to PDCCH or E-PDCCH with the CRC scrambled by the SPS C-RNTI.
2. Conclusions
In this contribution, we present our view on the use of UL IFDMA DMRS for SPS.
Proposal: The additional one bit in DCI format 0 and 4 to indicate one of the CSF mapping tables in UE specific search space is not applicable to PDCCH or E-PDCCH with the CRC scrambled by the SPS C-RNTI.
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