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1 Introduction
During RAN4 #94e meeting, WF[1] was approved which captured the dis-alignment on Foffset definition for TS 38.101 and TS 38.104.
	· In TS 38.104:
· Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
· Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
· BWGB, low and BWGB, high are the minimum guard band defined in subclause 5.3.3for lowest and highest assigned component carrier, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 or Table 5.3.2-2 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively.

· In TS 38.101:
· Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
· Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
· BWGB = max(BWGB,Channel(k))


This paper provides further analysis and solution on this issue. 
2 Discussion
2.1 How LTE specifies on Foffset
In TS 36.104, aggregated channel bandwidth for eNB is specified as below:

	The lower sub-block edge of the sub-block bandwidth (BWChannel,block) is defined as Fedge,block, low = FC,block,low - Foffset. The upper sub-block edge of the sub-block bandwidth is defined as Fedge,block,high = FC,block,high + Foffset. The sub-block bandwidth, BWChannel,block, is defined as follows:


BWChannel,block = Fedge,block,high - Fedge,block,low [MHz]

Foffset is defined in Table 5.6-2 below where BWChannel is defined in Table 5.6-1.

Table 5.6-2: Definition of Foffset
Channel Bandwidth of the Lowest or Highest Carrier: BWChannel[MHz]

Foffset[MHz]

5, 10, 15, 20

BWChannel/2 



While for TS 36.101, the aggregated channel bandwidth for eNB is specified as below:

	The aggregated channel bandwidth, BWChannel_CA, is defined as


BWChannel_CA = Fedge,high - Fedge,low [MHz].
The lower bandwidth edge Fedge,low and the upper bandwidth edge Fedge,high of the aggregated channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by


Fedge,low = FC,low - Foffset,low


Fedge,high = FC,high + Foffset,high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as


Foffset,low = (0.18NRB,low  + f1)/2 + BWGB [MHz]


Foffset,high = (0.18NRB,high + f1)/2 + BWGB [MHz]

Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

CA Bandwidth Class

Aggregated Transmission Bandwidth Configuration

Number of contiguous CC

Nominal Guard Band BWGB
A

NRB,agg ≤ 100

1

a1 BWChannel(1) - 0.5f1 (NOTE 2)

B

25 < NRB,agg ≤ 100

2

0.05 max(BWChannel(1),BWChannel(2))

 - 0.5f1
C

100 < NRB,agg ≤ 200

2

0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1
D

200 < NRB,agg ≤ 300

3

0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1
E

300 < NRB,agg ≤ 400

4

0.05 max(BWChannel(1),BWChannel(2), BWChannel(3) , BWChannel(4)) - 0.5f1
F

400 < NRB,agg ≤ 500

5

0.05 max(BWChannel(1),BWChannel(2), BWChannel(3) , BWChannel(4) , BWChannel(5)) - 0.5f1
I

700 < NRB,agg ≤ 800

8

NOTE 3

NOTE 1:
BWChannel(j), j = 1, 2, 3, 4 is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.

NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.

NOTE 3:
Applicable for later releases.




From TS 36.101 and TS 36.104, we can see that such misalignment is existed for LTE. And LTE CA system goes well for almost 8 years.
Observation 1: the misalignment on Foffset definition is existed for LTE spec TS 36.101 and TS 36.104.
2.2 Analysis for intra-band contiguous CA deployment
Whether the BWGB for intra-band contiguous CA can be symmetrically distributed especially for unequal CBWs depends on the network deployment. it is not easy under complex environment. Assume 3CCs in the real network numbering with CC1, CC2 and CC3, in order of carrier frequency. The 3 CCs can be configured as CA combinations:
· CC1+CC2+CC3

· CC1+CC2

· CC2+CC3

For different UE, difference CA combination could be configured.

But eNB/gNB could not configure the BWGB flexible with the change of CA combinations.

Observation 2: eNB/gNB can not ensure the BWGB is symmetrically distributed on each side of contiguous CA.

For intra-band contiguous CA, the general implementation is that UE use one RF chain for both CCs. UE would always put the center frequency of the filter in the middle of wanted signal, it leads to symmetrical GB on each side of the wanted signal in nature. We think it is the reason LTE and NR specify equal GB for intra-band contiguous CA in UE spec. 
Observation 3: GB is symmetrical on each side for UE when configured with intra-band contiguous CA, UE satisfy corresponding RF requirement with the assumption.
In real network deployment, all issues can be solved by implementation. For CA configuration positioned at the middle of the operator’s spectrum, the additional DL interference or UL emission introduced by the asymmetric GB can be ignored. For CA configuration positioned at the edge of the operator’s spectrum, the gNB can squeeze the CC at the spectrum edge into the inside direction, which avoids additional DL interference or UL emission introduced by the asymmetric GB.

Proposal 1: Keep TS 38.101 and TS 38.104, the dis-alignment on GB for intra-band contiguous CA can be solved by implementation.

3 Conclusion

In this contribution we discussed on the open issues on intra-band contiguous UL CA MPR, according to the analysis, we have the following proposals:
Observation 1: the misalignment on Foffset definition is existed for LTE spec TS 36.101 and TS 36.104.
Observation 2: eNB/gNB cannot ensure the BWGB is symmetrically distributed on each side of contiguous CA.

Proposal 1: Keep TS 38.101 and TS 38.104, the dis-alignment on GB for intra-band contiguous CA can be solved by implementation.
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