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1
Introduction

Inter-band CA requirements for FR2 UE, both downlink and uplink, are included in the scope of Rel-16 WID on NR RF requirements for FR2 [1]. The aspect of DL CA timing requirement was discussed in [2-8] although the agreed WF did not take this aspect due to RRM issue [9]. Although MRTD is a RRM requirement, a part of timing budget is from RF requirement, i.e., BS TAE, which is further discussed in this paper.
In one of the contributions [2], MRTD for inter-band FR2 DL CA was proposed to be 0.26 usec to enable a certain UE RF implementation with common components among bands in UE RF architecture, although MRTD has been already agreed to be 8 usec for FR2 in RAN4#87 [10-13] in Rel-15.

In this contribution, our views on DL CA timing aspects are presented.

2
Discussion

OTA time alignment error (TAE) for gNB has been already specified to be 3 usec in TS 38.104 clause 9.6.3.2; the reference point for this timing requirement is at the Radiated Interface Boundary (RIB) for FR2. Thus, this budget includes all the BS deployment aspect such as feeder and antenna, etc. 
For FR1, a collocated deployment is assumed for the NR inter-band CA. The TAE budget for FR2 is the same as FR1 so that the operator can keep the similar deployment flexibility and requirement in FR2 BS installation.
Although NR BS may have better synchronization mechanism to improve TAE, it is still recommended to keep 3 usec TAE because significantly better TAE configuration requires very careful efforts in BS installation for operators (like tight synchronization among multiple radio units).

Observation 1: BS TAE for FR2 inter-band CA is set the same as FR1 to keep a similar BS deployment flexibility; reducing BS TAE will impact the BS deployment flexibility for operators.
MRTD budget also includes the network deployment aspect such as cell planning, i.e., MRTD budget is split between BS TAE and propagation delay difference among frequency bands of the cell. For the 8 usec MRTD with 3 usec BS TAE, the maximum propagation delay difference is 5 usec, which corresponds to 1.5 km propagation path difference among frequency bands of the cell. The following table presents the summary of timing budget split. It is noted that FR1 budget is also presented for your information
	
	MRTD (usec)
	BS TAE (usec)
	ΔTprop (usec)
	Δdistance

	FR1
	33
	3
	30
	9 k m

	FR2
	8
	3
	5
	1.5 km


To reduce the MRTD from 8 usec, BS TAE budget and/or Δdistance (maximum propagation delay distance difference among bands) are required. For inter-band CA, it is possible that two bands go through different propagation paths and they may experience different number of reflections or distance to objects which causes the reflections. For example, one of the bands can have a line of sight but another band is blocked by an object so that only reflected paths are available, as we may use different BS antenna panels among bands. Although a cell size of FR2 bands are smaller than FR1, the maximum propagation delay difference among bands cannot be negligible; this aspect is already considered in MRTD budget for FR2, which is significantly smaller than FR1.
Observation 2: Reducing delta propagation delay will impact the maximum cell size and network deployment flexibility.

It is our understanding that the UE implementation simplification may be possible only if the MRTD is significantly small such as 0.26 usec. This is no possible at all from cell planning point of view; by reducing BS TAE and/or maximum propagation delay difference, we can only expect minor improvement from 8 usec. (i.e., reducing from 8 usec to 6 usec does not change UE implementation.) Thus, this does not benefit UE implementation in our view unless we lose flexibility in BS and network deployment completely by setting impossible requirement for deployment. Therefore, we propose to keep the current requirement of 8 usec MRTD, rather than slightly reduce MRTD from 8 usec.
Proposal 1: It is proposed to keep the current inter-band FR2 CA MRTD of 8usec.
Furthermore, since the overall budget of MRTD shall be agreed in the RRM session in RAN4, to further discuss the improvement in MRTD require the time unit for RRM discussion to analyze such impacts we have discussed above.

Observation 3: To further discuss the timing budget of MRTD, the time unit for RRM work needs to be requested.

3
Conclusions 

In this contribution, MRTD for FR2 inter-band DL CA has been discussed. It is observed that reducing MRTD has some impact to BS and network deployment therefore we propose to keep the current requirement.
Observation 1: BS TAE for FR2 inter-band CA is set the same as FR1 to keep a similar BS deployment flexibility; reducing BS TAE will impact the BS deployment flexibility for operators.

Observation 2: Reducing delta propagation delay will impact the maximum cell size and network deployment flexibility.

Observation 3: To further discuss the timing budget of MRTD, the time unit for RRM work needs to be requested.

Proposal 1: It is proposed to keep the current inter-band FR2 CA MRTD of 8usec.
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