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1. Introduction

In this contribution we discuss how to specify the EN-DC Pcmax in the context of intra-band combinations, for type 1 UEs and propose a resolution for Rel-15 timeframe. The main ideas in this paper are the result of some offline discussions.
2. Assumptions and use cases for type 1 UEs
The intra-band EN-DC case is a special case due to its RF architecture and the way A-MPR has been derived.
The main assumptions are:

· LTE and NR base stations are collocated and synchronized (3us)
· A-MPR is applied uniformly over both RATs
· A-MPR is derived through equal A-MPR assumptions as done for existing B41/n41 A-MPR.
The main concern is about changing the LTE timeline due to a late NR UL grant. This will make things difficult and may lead simply to a NR transmission drop.
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Fig. 1 Case with late/non-aligned UL NR grant

The issue in the above figure is that LTE at the time of getting and processing its UL grant has no knowledge about NR grant and it will set its Pcmax parameters (MPR, A-MPR etc) based on this knowledge. When NR UL grant arrives, the NR knows about LTE grant, but LTE would have to make a new iteration for its allocation and power allocation and possibly scaling due to the full knowledge of the allocation. The problem here is that it may be to late to change LTE and this will result in a possible NR Tx drop.

3.  Options
To overcome this situation and to comply with the principle of not changing LTE timeline and power control procedure two options can be envisioned:

Option 1: Accept a trade off in terms of timeline for LTE and NR grants to have them aligned, so the K1, K2 NR parameters to be adjusted such UL Grants and transmissions of the NR are aligned with LTE n-4 as in Fig. 2.
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Fig. 2 Case with UL NR grant aligned with LTE timeline

Advantages:

· LTE and NR if they are to have overlapping UL transmissions, they are known at n-4, otherwise for there is no overlapping transmissions.

· This allows LTE to perform its own timeline correctly and unchanged, applying the correct EN-DC related A-MPR.

· The risk of dropping NR is low, if non-existent.

· A Pcmax_L value can be derived for EN-DC and then the testing may be simplified.

· Having a Pcmax_L will issue the right Pcmax range that can be used in RAN1 and RAN5 specs.

Disadvantages:

· We lose the NR scheduling flexibility in Rel-15 for EN-DC.

· Increased NR latency

Option 2:  Let NR scheduling use its flexibility and then there are two ways of applying A-MPR:
1 LTE calculates A-MPR using worst case NR allocation assumptions. NR calculates A-MPR using LTE allocations.

2 UE indicates in capabilities what LTE timeline it can meet (time that NR allocations are needed before LTE slot) so the A-MPR is applied based on real RB allocation for both LTE and NR.
For the option 2 and solution 1:

Advantages:

· It may allow for scenario presented in Fig. 1

Disadvantages:

· It may lead to inefficient power allocations due to the A-MPR assumptions for the baseline functionality.

For option 2 solution 2:
· This solution has all the advantages of Option 1 and has less restrictions on NR scheduling being based on a processing time UE capability.
Proposal 1: For Rel-15 timeframe for type 1 UEs implement Option 1 where UL NR grants are known before or in the same time with LTE UL grants.
4. Conclusion 

In this contribution we discussed options to specify the EN-DC Pcmax in the context of intra-band combinations, for type 1 UEs and proposed a resolution for Rel-15 timeframe.
Proposal 1: For Rel-15 timeframe for type 1 UEs implement Option 1 where UL NR grants are known before or in the same time with LTE UL grants.
References

