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1. Introduction
At RAN1#88bis meeting, inter-TRP signaling for duplexing flexibility has been discussed and the related agreements were reached [1].

•
NR supports that at least the following information is provided among gNBs via backhaul signaling for the purpose of e.g., cross-link interference mitigation: 

–
Indication of intended DL/UL transmission direction configuration

•
FFS details
In this contribution, we focus on the details of cross-link interference management from the view of frame structure and necessary indications.
2. Discussion
In the static or semi-static resource allocation mode from the time dimension, the ratio of UL& DL slots/ subframe between neighbouring cells are the same, in consequence the transmission directions of links of the different cells are the same. Based on the practical requirements of the emerging use cases, e.g. URLLC, the dynamic TDD scheme is proposed for NR. Since the dynamic TDD introduce the cross-link interference, some solutions for interference management or mitigation are needed.
According to [2], in order to mitigate the CLI, TRPs can choose the transmitting and receiving beam pairs based on the previous measurement, and then select the proper beam of minimum interference. For this beam coordination method, [3] proposed an idea to use X2 interface to transmit the parameters of beam and other necessary configurations. However the average delay of X2 interface is 10ms (as in LTE), the transmission direction may change quickly e.g. for URLLC, X2 could not be used to exchange the transmission direction information between gNBs. 
For the better interference coordination, we propose the improvements in terms of frame structure.

Dynamic TDD can allocate resources flexibly, while it may cause the sever CLI because of the different transmission directions, the indication of transmission directions plays an important role in the interference coordination. For the different transmission direction, the anti-interference schemes are also different, so in order to improve the result of coordinating the interference, it will allocate some fixed resource used to indicate the next time slot transmission direction [4].

On the other hand, different beams for transmission are selected depending on the location of the different UEs [2], which can mitigate CLI greatly in aspect of multi-beam. In practical scenario, the location of the gNBs is fixed, according to the previous measurement, the interference information between beams can be known in advance and the launching angles of beam and some other relevant parameters are assured, so when the data transmits, it can choose proper beams which have minimum interference based on the previous experience. 

For the resource allocation for the transmission direction and beam indication information, two schemes are proposed which are in-band and out-of-band respectively.

Option 1: allocating in-band resources for the indication information 

As shown in Fig. 1 (a) and 1 (b), they illustrate the resource allocation of downlink and uplink in one slot respectively. Based on the present frame structure, fixed resources are allocated in the signal band to carry the information of the next time slot transmission direction and beam indexes. In addition to completely transmitting uplink or downlink data, a slot in dynamic TDD can also contain both uplink and downlink data at the same time, which is similar to the two cases in Fig.1 in aspect to the resource allocation.
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Figure 1.  In-band resources for the indication information
Option 2: allocating out-of-band resources for the indication information


As shown in Figure 2 (a), 2 (b), they indicate the resource allocation of downlink and uplink in one slot respectively. Out-of-band resources are allocated to carry the next time slot transmission direction and beam indexes. The allocated frequency domain resources are not limited to whether they are connected to the original resource which means it can be allocated flexibly. In addition to completely transmitting uplink or downlink data, a slot in dynamic TDD can also contain both uplink and downlink data at the same time, which is similar to the two cases in Fig.2 in aspect to the resource allocation.


[image: image4.emf]                  
[image: image5.emf]
Fig. 2 (a)                                               Fig. 2 (b)

[image: image6.emf]PDCCH

PDCCH（reserved） PUCCH PUCCH（reserved）

Indication information


Figure 2.  Out-band resources for the indication information
For option 1, it adds the new indication information to in-band resource based on the original frame structure. The payload of indication information is limited, e.g. several bits and the detailed length could be further discussed. The indication information could be transmitted in the part of control channel. In addition, since the information is added in band, the frame structure may need to be redesigned, but its transmission efficiency is higher. 
For option 2, it adds the new indication information to out-of-band resource based on the original frame structure. Compared to the option 1, option 2 has more available resources, so it can transmit more information. In addition to transmission direction of the next slot and beam indexes, it can also transmit sets of RBs, slot index, etc. for the better interference coordination. In addition, because it is allocated out of the original band, so it is more independent, that is, the impact of the information transmitted on original frame structure is less. However it also need to design some dedicated channel to transmit the indication and multiplexing of the new channel and the approved physical channels. Besides the resource utilization of option 2 is lower than option 1.
Observation: In-band and out-band resources could be possible options for the indication information transmission. The details could be further discussed. 
3. Conclusion

In this contribution, we discuss the possible options of resources for UL/DL indication info in cross-link interference management. The following observation can be summarized: 
Observation: In-band and out-band resources could be possible options for the indication information transmission. The details could be further discussed. 
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