3GPP TSG RAN WG1 Meeting #92
R1-1802259
Athens, Greece, February 26th – March 2nd, 2018
Agenda item:

6.2.5.7
Source:
Nokia, Nokia Shanghai Bell
Title:
Support for flexible PDSCH/PUSCH starting PRB 
Document for:

Discussion and Decision
1 Introduction

One of the objectives of the new Release 15 WI proposal on Even Further enhanced MTC [1], is the reduction in the system acquisition time:

Reduced system acquisition time [RAN1 lead, RAN2, RAN4]

•
Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes.
At RAN1#91bis, in [2] it was observed that system resources are potentially lost when system resources must be shared between legacy and MTC devices due to the current MTC resource sharing scheme.  Below are listed the key observations and proposal from that paper.
Observation 3
For the scenario of scheduling PDSCH for a single LTE UE in conjunction with full utilization of one BL/CE narrowband, the misalignment between the BL/CE narrowband and the LTE resource block groups introduces a degradation of 0 to 10% of the PRB resource utilization, depending on the system bandwidth and which narrowband is used for the BL/CE users.
Observation 4
With a more flexible allocation of the downlink PRBs for the BL/CE UEs this degradation may be avoided.
Observation 5
A more flexible resource allocation will reduce the spectrum fragmentation in the uplink in many cases.
Proposal 1
Consider introducing support for more flexible PDSCH/PUSCH resource allocation for 1.4 MHz BL/CE UE operating in CE mode A.



In this contribution, we present our initial views on this problem and possible solutions [2].
2 Support for flexible PDSCH/PUSCH starting PRB
The table below, copied from [2], represents the worst-case loss in efficiency (Effect of unused PRB column) due to the current MTC PDSCH resource allocation scheme.
Table 1: Effect of the unused PRBs due to the misalignment of narrowband and resource block group for PDSCH allocation of one single higher Category UE.
	System BW [MHz]
	Total number of PRBs
	RBG size
	#RBGs per NB
	# unused PRBs due to one NB
	Effect of unused PRB
	Description of NB set

	
	
	
	Set #1
	Set #2
	Set #1
	Set #2
	Set #1
	Set #2
	Set #1
	Set #2

	1.4
	6
	1
	6
	N/A
	0
	N/A
	N/A
	N/A
	-

	3
	12
	2
	4
	3
	2
	0
	33,3%
	0%
	Low
	High

	5
	25
	2
	3
	4
	0
	2
	0%
	10,5%
	Low
	High

	10
	50
	3
	3
	3
	3
	3
	6,8%
	6,8%
	Low
	High

	15
	75
	4
	2
	3
	2
	6
	2,9%
	8,7%
	Even 
	Odd

	20
	100
	4
	2
	2
	2
	2
	2,1%
	2,1%
	Low
	High


We agree with the key observation made in [2], that a degradation of 0 to 10% of the PRB resource utilization is possible due to the misalignment between the BL/CE narrowband and the LTE resource block groups.  However, given the potential presence of legacy MTC UEs that will degrade the benefit of any new scheme introduced, we prefer optional schemes that have minimal impacts on specifications. Of the options discussed in [2] to mitigate the impact of this misalignment, we prefer the options that maintain the same DCI size and can be setup on a per UE basis via RRC signalling.  We would also like reviewed if the Release-14 extended bandwidth resource allocation (RA) schemes would benefit from similarly modified RA schemes.
Proposal 1:
Only consider introducing support for more flexible PDSCH/PUSCH resource allocation schemes for BL/CE UEs that:
· Maintain the same DCI size

· Use RRC signaling to switch DCI RA mapping
3 Conclusions

In this contribution, we have presented our initial view on this problem and make the following proposal.
Proposal 1:
Only consider introducing support for more flexible PDSCH/PUSCH resource allocation schemes for BL/CE UEs that:

· Maintain the same DCI size

· Use RRC signaling to switch DCI RA mapping
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