3GPP TSG-RAN WG4 Meeting #88bis
R4-1812081
Chengdu, China, 8th – 12th October, 2018
Agenda item:
7.6.4.3
Source:
Nokia, Nokia Shanghai Bell
Title:
Analysis of different options on how to define intraband EN-DC configured output power
Document for:
Discussion
1
Introduction
In [1] RAN4 agreed the WF to decide one of the following options for the intra-band EN-DC configured output power requirements while taking into account that the UE LTE modem cannot always take into account NR scheduling grants for calculating LTE A-MPR and thus, LTE UL power;
· Option 1: Keep present A-MPR power back-off design
· Accommodate RAN4 original assumption, LTE and NR modems know each other’s allocations, by, e.g., delayed NR network or faster UEs
· Option 2: Change A-MPR power back-off design
· Option 3: Additional A-MPR power back-off design(s) with UE signaling to select and apply one
· New UE capability signaling of X bits to be agreed

Note: Other options are not precluded
Additionally, in the WF it was agreed to provide the following analyses if other than option 1 is proposed;
· System performance impacts including UL coverage impacts
· Following earlier agreed assumptions for the UE 
· MPR/AMPR/ACLR/IMD are to be characterized
In this contribution we compare these different options following the guidance given in [1].
2
Discussions
In Table 1 we have made pros and cons comparison for different options following the guidance agreed in [1]. To facilitate the comparison, we have divided the Option 1 to two separate options 1a and 1b due to their different pros and cons. 
Table 1: Pros and Cons for different options listed in [1]
	Option
	Pros
	Cons

	Option 1 a: Keep present A-MPR power back-off design with delayed NR network 
	Without further reductions or relaxations to NR UL power, NR UL coverage is not further reduced.

No further impacts on UE implementation
	If delayed NR is chosen for Rel-15, intra-band EN-DC networks cannot be used for delay sensitive services in Rel-15. 

Network needs to always ensure that sufficient NR delay is created for all the intra-band EN-DC UEs.

	Option 1 b: Keep present A-MPR power back-off design with faster UEs

	No further negative system impacts

Without further reductions or relaxations to NR UL power, NR UL coverage is not further reduced.

No negative impacts on EN-DC and especially NR latencies
	Impacts on UE implementation (More stringent processing time requirements for LTE modem’s A-MPR calculations than earlier agreed for Rel-15)

	Option 2: Change A-MPR power back-off design


	No further impacts on UE implementation
	By relaxing NR UL A-MPR requirements, NR UL coverage is reduced. Since this option does not differentiate better or worse UEs, worse NR UL coverage needs to be assumed in the network planning for all UEs as all UEs may utilized this worse A-MPR even if their LTE processing time performance allowes LTE modem to take NR scheduling grants into account when calculating LTE UL power.

No direct impacts on EN-DC and NR latencies but worse NR UL powers are likely to impact NR latencies indirectly as NR UL coverage is allowed to be reduced for all data rates

This options has the worst EN-DC system and NR UL coverage impacts as worse performance needs to be assumed for all UEs. 

	Option 3: Additional A-MPR power back-off design(s) with UE signaling to select and apply one

New UE capability signalling to be agreed


	No further impacts on UE implementation
No NR UL coverage impacts for UEs not indicating need for relaxed A-MPR requirements

No direct or indirect negative impacts on EN-DC or NR latencies for UEs not indicating need for relaxed A-MPR requirements


	Negative NR UL coverage for those UEs indicating need for relaxed A-MPR requirements

Indirect impacts on EN-DC and NR latencies for those UEs indicating need for relaxed A-MPR requirements. 
To avoid negative impacts on UE not indicating need for relaxed A-MPR requirements the network needs to be able to treat differently UEs with different performances.


Based on the comparison in the table above we can see that the option 1b would be the best from the EN-DC system and UL coverage perspective. The options 1 a and 2  do not require any changes to the earlier agreed Rel-15 UE implementation assumptions. However, option 1a has the worst EN-DC latency implications and option 2 has the worse NR UL coverage implications. Option 3 limits the negative EN-DC system performance implications only to the UEs requiring relaxations assuming that the EN-DC network treat differently UEs indicating need for relaxed A-MPR requirements and those not indicating need for performance relaxations. 

In our view negative intra-band EN-DC UL coverage and latency implications should only be limited to Rel1-15. Thus, from Rel-16 onwards the option 1 b should be selected. For Rel-15 we see that the option 3 provides the best balance between different pros and cons and allows limiting the negative implications only to those UEs requiring performance relaxations.

3
Conclusions 

In this contribution we have done pros and cons comparison for different options listed in the agreed RAN4 WF in [1].

Based on the comparson in our view negative intra-band EN-DC UL coverage and latency implications should only be limited to Rel1-15. Thus, from Rel-16 onwards the option 1 b should be selected. For Rel-15 we see that the option 3 provides the best balance between different pros and cons and allows limiting the negative implications only to those UEs requiring performance relaxations.
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