3GPP TSG-RAN WG4 Meeting #96-e	R4-2009753
Electronic Meeting, August 17th – August 28th, 2020

[bookmark: Source]Agenda item:	7.12.1.3
Source: 	Intel Corporation
Title: 	CC allocation in FR2 intra-Band non-contiguous DL CA
Document for:	Approval
Introduction
In this contribution, the CC allocation restriction for intra-band DL CA is proposed based on discussion outcome in last RAN4 meeting.  

Discussion 
In last RAN4 meeting, the paper [1] initiated the discussion whether a CC scheduling restriction is needed to prevent a DL CC from being scheduled across the boundary of DL only spectrum and bidirectional spectrum for intra-band DL CA if a UE configures DL only spectrum. 

For UEs supporting DL only spectrum with Fsd >0, how should DL CCs be scheduled in DL spectrum over Fsd + DL Fs? 

There are two scenarios under consideration, see Figure 1.
1) No restriction on DL CC allocations, i.e. a DL CC can be allocated such that boundary is within this DL CC.
2) Impose restriction on DL CC allocations. i.e. a DL CC is not allowed to be scheduled across boundary.  This includes the following two cases.
		a) Schedule a gap containing this boundary
     		b) Boundary is aligned with CC edge(s), a special case of a) when gap width goes to 0.
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Figure 1 CC allocation in non-contiguous DL CA with DL only spectrum configured

The difference between scenario 1 and scenario 2 (including 2a and 2b) is in UE’s actual capture bandwidth of Rx chain for Fsd and capture bandwidth of Rx chain for Fs. The actual capture bandwidth requirements for scenario 1 and 2a and 2b are listed in Table 1.

Table 1  Actual Rx bandwidth for Fsd and Fs (Assume CBW = 400MHz is supported)
	
	Actual Rx bandwidth for Fsd
	Actual Rx bandwidth for Fs

	Scenario 1
	Fsd + 200MHz
	Fs + 200MHz

	
	Fsd
	Fs + 400MHz

	
	Fsd + 400MHz
	Fs

	Scenario 2a
	Fsd
	Fs

	Scenario 2b
	Fsd
	Fs




In scenario 1, in order to capture the CC across the boundary of DL spectrum and bidirectional spectrum, three option 3 are listed. Each option needs larger actual Rx bandwidth either from DL only spectrum or bidirectional spectrum or both. While in scenario 2, since there is no CC across the boundary, there is no need to increase the actual Rx bandwidth for both spectrums beyond Fsd and DL Fs respectively. But option 2 needs to impose scheduling restriction on scheduler.  


During email discussion in last meeting, the companies made comments to this proposal. There was one company expressed different view in first round and after clarification in second round, they supported the scheduling restriction. There was no different view at the end of meeting. The following are captured comments from email summary [2].

Round 1 summaries:
	Issue
	Options
	Company Comments

	1-1: Should the network be restricted from scheduling a DL CC across the boundary of DL only spectrum and bidirectional spectrum for intra-band DL CA
	Y/N
	Intel: Prefer “Yes”
Nokia: Yes
MediaTek: Yes
OPPO: From scheduling flexibility it should be allowed to schedule DL CC across the boundary in case the DL only spectrum and bidirectional spectrum is continuous.
Huawei: Yes, DL CC cannot configured across the boundary if for UEs with DL-only spectrum limitation. So there is also configuration limitation for one-sided DL only UE which analyzed in my papers.



Round 2 summaries:
	Issue
	Options
	Company Comments

	1-1: Should the network be restricted from scheduling a DL CC across the boundary of DL only spectrum and bidirectional spectrum for intra-band DL CA
	Yes/No
	Intel: Yes. This network scheduling restriction can reduce UE power consumption due to reduced captured BW of bidirectional spectrum and DL only spectrum comparing with no such restriction. On UE side, smaller power consumption = longer battery life.
OPPO: No strong view, but still not clear how this DL CC placement (across or not across boundary) will impact UE power consumption, since the discussion is focusing on DL CC and UE which support the bidirectional spectrum plus DL only spectrum can already support any placement of CCs within its whole spectrum capability.
OPPO2: After offline clarification, we are ok with the restriction from reducing UE power consumption perspective.



Based on above discussion outcome, we have the following proposal. 

Proposal:  In intra-band DL CA, no CC can be scheduled cross the boundary of DL-only spectrum and bi-directional spectrum.

A companion CR is also submitted to reflect such scheduling restriction for intra-band DL CA.
Conclusion
Based on the email discussion outcome of last meeting, we proposal the following scheduling restriction for intra-band non-contiguous DL CA.

[bookmark: _GoBack]Proposal:  In intra-band DL CA, no CC can be scheduled cross the boundary of DL-only spectrum and bi-directional spectrum.
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