3GPP TSG-RAN WG4 Meeting #88bis
R4-1813347
Chengdu, China, 8-12 October 2018



Source:

Ericsson

Title:
MTTD requirements for Inter-band NR CA 
Agenda item:

7.11.6.2
Document for:
Approval
1 Introduction
Currently, the requirements for inter-band NR CA are being finalized in RAN4 when MRTD and MTTD is considered. 

In this document, we provide our view on MTTD requirements for inter-band NR CA.
2 Background 
At this moment, following MTTD are defined for inter-band NR CA in TS 38.133:

====== Start from Spec TS 38.133 ========

7.5.4
Minimum Requirements for NR Carrier Aggregation

For inter-band carrier aggregation, the UE shall be capable of handling at least a relative transmission timing difference between slot timing of different carriers to be aggregated as shown in Table 7.5.4-1 below:
Table 7.5.4-1: Maximum transmission timing difference requirement for inter-band NR carrier aggregation

	Frequency Range
	Maximum transmission timing difference (µs) 

	FR1
	35.21

	FR2
	8.5

	Between FR1 and FR2
	[TBD]


====== End from Spec TS 38.133 ========

The above formulation was done based on: ΔTprop= 30us is allowed and an additional 2.21us for UL transmission accuracy in the UE. 

The UL transmission accuracy is derived based on LTE system parameters, those are not valid for NR. Thus, we need to revisit these numbers for within FR1 and FR1-FR2 combinations

We have discussed about this in RAN4#88 and there was a common understanding in RAN4 that, such updates are needed.
3 MTTD requirements for inter-band NRCA
Corresponding MTTD requirement will follow same as EN-DC, except that, UL transmission accuracy will be changed slightly due to NR numerology. This is explained in this section.

3.1 Inter-band NR CA within FR1
The worst case FR1 UL transmission alignment error should be defined by 15kHz SCS and by the following components: 
· TA resolution error (TARES ): From [4] (section 4.2); TA resolution defined 16*64*Tc/2µ , for SCS= 15kHz µ= 0 ( 1024Tc  (+/- 512Tc)
· UE Timing advance adjustment accuracy setting error (TAeUE): From [5] (section 7.3.2.2):  15kHz SCS ( +/- 256Tc
· UE Timing Error Limit (Te): From [5] (Table 7.1.2-1): 15kHz SCS (  [12]*64*Tc = +/- 768Tc
Total worst case uplink error between two FR1 carriers =  2* (TARES  +TAeUE + Te) = 2*(512+256+768)*Tc=3072*Tc ≈ 1.6us.

Note: Base station receive uplink error assumed small and negligible.
Thus, the max MTTD for FR1 becomes: 30+3+1.6us = 34.6us
3.2 Inter-band NR CA within FR2

The worst case FR2 UL transmission alignment error should be defined by 60kHz SCS and by the following components:
· TA resolution error (TARES ): From [4] (section 4.2); TA resolution defined 16*64*Tc/2µ , for SCS= 60kHz µ= 2 ( 256Tc  (+/- 128Tc)
· UE Timing advance adjustment accuracy setting error (TAeUE): From [5] (section 7.3.2.2):  60kHz SCS ( +/- 128Tc
· UE Timing Error Limit (Te): From [5] (Table 7.1.2-1); 60kHz SCS FR2 ( [3.5]*64*Tc = +/- 224Tc
Total worst case uplink error between two FR2 carriers = 2* (TARES  +TAeUE + Te) = 2*(128+128+224)*Tc=960Tc ≈ 0.5us.

Note: Base station receive uplink error assumed small and negligible.
Thus, the max MTTD for FR2 becomes:  5+3+0.5us = 8.5us
Note that, this is same as defined before for synchronous EN-DC.
3.3 Inter-band NR CA between FR1 and FR2

Note that, as we propose in [6], the MRTD for FR1-FR2 inter-band NR CA is proposed as 25us. 

The worst case FR1 and FR2 UL transmission alignment error should be defined by 15kHz respectively 60kHz SCS from previous calculations:
Total worst case uplink error between FR1 and FR2 carriers = (128+128+224)*Tc + (512+256+768)*Tc = 2016*Tc ≈ 1.1us.

Note: Base station receive uplink error assumed small and negligible.
Thus, max MTTD between FR1 and FR2 becomes:  22+3+1.1us = 26.1us
4 Conclusion
In this contribution, we discussed MTTD requirements for inter-band NR CA.
Proposal-: Define MTTD for inter-band inter-band NR CA as follows:
	Frequency Range
	Maximum transmission timing difference (µs)

	FR1
	34.6

	FR2
	8.5

	Between FR1 and FR2
	26.1


Based on these proposals, we proposed a draft CR in [3]. This CR also includes our proposal on MRTD from our companion contribution in [6].
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