[bookmark: _Hlk514061252][bookmark: _Hlk135059414]3GPP TSG-RAN4 Meeting #108	R4-2311762
Toulouse, FR, Aug, 2023

Title:	Almost contiguous allocation backward compatibility problem

Source:	Qualcomm Incorporated

Agenda item:	4.1
Release:	Rel-15
WI: 	NR_newRAT-Core

Document for:	Approval

1.	Introduction
RAN4 agreed a CR [1] to expand the applicability of the almost contiguous allocation to cover cases when NRB_alloc + NRB_gap is smaller than 106, 51 or 24 RBs for 15 kHz, 30 kHz or 60 kHz respectively. This change was done with a single correction CR submitted to RAN#106 without further discussion [1]. After more careful look we found that  there are two problems, one serious and an other less serious but worth to discuss. 
2. 	Discussion
2.1 NBC problem with this CR
The problematic change is highlighted below:
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The removal of condition to limit the almost contiguous allocations to cover only when the total span of the allocations is >= 106 PRBs (or 19.08 MHz) is effectively a new feature. There are many UEs in the field that support almost contiguous allocation feature but they only recognise the allocations where the total span is according to the original rel-15 specification. Scheduling UEs according to this new change then will cause those UEs to report an error case or at least the behaviour is unspecified. It also means that these UE became incompliant with the current specification. 
Observation 1: The change highlighted created a large family of UE that are no-longer compliant with the specification despite passing conformance testing earlier
Observation 2: Behaviour of the UE already supporting this feature is unspecified
Just for this reason, the change should be reversed. 
Proposal 1: Reverse the change to widen the scope of the almost contiguous allocations.
We have provided a CR to do this change [2].
2.2	MPR applicability
There is a MPR associated with almost contiguous allocations. This was not analysed, or at least agreed in RAN4 for these narrower almost contiguous allocations. For wider allocation the emissions typically are dominated by PA non-linearity. In Figure 1, we should the case that may happen with very narrow almost contiguous allocations. The issue may be with the SEM 0-1 MHz where failure might happen due to BB filter skirt which was never an issue for wider almost contiguous allocations.  
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Figure 1. Possible near emissions fail due to new narrow almost contiguous allocations 
Figure 1 shows that the added 1.5 dB MPR is likely to be sufficient for this but before doing this change for any release, a simulation campaign should be done.
Proposal 2: A simulation campaign should be done to ensure almost contiguous MPR is sufficient to also accommodate these narrower allocations. Work can be done under TEI18
After RAN4 has concluded this, the discussion if this needs a new capability or will rel-18 widen the scope of the almost contiguous feature for all Rel-18 UEs. New capability would be beneficial since there maybe earlier release UEs that want to support this feature. 
Conclusion
We made the following proposals
Proposal 1: Reverse the change to widen the scope of the almost contiguous allocations.
Proposal 2: A simulation campaign should be done to ensure almost contiguous MPR is sufficient to also accommodate these narrower allocations. Work can be done under TEI18
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If CP-OFDM allocation satisfies following conditions, it is considered as almost contiguous allocation

RB _alloc T NRB_gap ) < 0.25

locanon of allocated and unallocated RBs are restrlcted by RBG parameters speclﬁed in clause 6.1.2.2 of TS 38.214
[10]. For UE that indicates support for almostContiguousCP-OFDM-UL, thethese almost contiguous signals in power

class 3, the allowed maximum power reduction defined in Table 6.2.2-1 is increased by

CEIL{ 10 logio(1 + NrB_gap/NrB ailoc), 0.5 } dB,




