Error! No text of specified style in document.
1
Error! No text of specified style in document.


[bookmark: _Toc5938268][bookmark: _Toc9865820][bookmark: _Toc21086244][bookmark: _Toc29768680][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #102-e 	R4-2205969
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Online, 21 Feb - 03 Mar 2022

Source: 	Huawei
Title: 	Repeater co-location issues
Agenda Item:	10.5.1.4
Document for:	Discussion
1 Introduction
In the last meeting the WF (R4-2203021) on system parameters mainly had FFS remaining on the issue of repeater to repeat co-location and their necessity and potential values.
In this paper we look at the issues raised in the WF
2 Discussion
2.2 Repeater to repeater co-location
From a deployment perspective it certainly seems if we are considering repeater-BS co-location then it is also reasonable to consider repeater to repeater co-location as if a site is used to mount repeaters then it seems likely that multiple systems may use the same site.
BS co-location considers a number of aspects:
1. A transmitter on another frequency is operational during a receive slot so the receiver needs to be protected.
2. A transmitter on another frequency is operational during a transmit slot so the transmitter needs not produce reverse IMD which may break SE requirements.
3. A receiver on another frequency is operational whole you are transmitting so you must not generate noise from your transmitter which will desensitise the receiver.
For FDD repeater it seems all of these things can occur in repeater to repeater co-location and in TDD as we cannot assume synchronisation between different bands the same applies.
With repeater there is the added issue that the antennas for UL and DL may not all be aligned in the same direction.
4. Also it must be ensured that there is not sufficient gain in the co-located band to cause an oscillation.
With BS to BS co-location we assume that there is a minimum 30dB isolation between antennas based on edge to edge coupling. This is probably a suitable assumption for repeaters also. It must be assumed that they are not deployed co-located with antennas pointing at each other.
For issue 1 this is similar to co-location blocking in the BS. The co-location blocking levels vary for the BS class on the assumption that a BS will be co-located with a BS of the same class. For the repeater the class may be different for the BS side or the UE side, however it is perhaps reasonable to expect if repeaters are located with different classes on each side (for example local for indoor UEs on the UE side and wide area on the BS side) that any co-located repeaters will have a similar deployment. As such the class based limits for the BS are probably sufficient for the repeater. And should be applied based on the transmission class to each side.
Proposal 1: Co-location blocking levels are based on the class of the transmission side of the repeater.
For DL transmission we have the same power limits as for BS so the levels can be the same as the BS spec, as such the already agreed repeater –BS co-location requirement are sufficient 
Proposal 2: UE side (DL transmission) we can use the same class based levels as the BS spec so the repeater BS co-location requirements are sufficient.
For UL the class power limits are a little different from the BS, in this case we can use the power limits for the class -3dB. Whilst this is a similar approach to the repeater to BS co-location the power levels are a little different so it needs to be specified separately.
Proposal 3: BS side (UL transmission) use the repeater class power limits – 30dB
For issue 2 for the BS we assume that the input IMD requirement is toughest inside the passband, as such the reverse signal is specified close to the carrier. The same can be applied for the repeater as such the output intermodulation test is sufficient and no additional band specific co-location requirement is needed.
Proposal 4: The output IMD requirement is sufficient and no additional band specific co-location requirement is needed.
For issue 3 the co-located repeater should not generate noise which would deafen the co-located repeater. It seems we will based the repeater NF assumptions on similar levels to those used for the BS it is also safe to assume with the 30dB isolation that similar levels of noise in the receiver bands for co-located systems is ok. Once again as the requirement is the same as the repeater-BS co-location requirement there is no need for a specific repeater-repeater requirement.
Proposal 5: The co-located emission requirement for repeater to repeater is same as repeater to BS so no need for a specific repeater to repeater requirement.
Finally for issue 4 in the last meeting we proposed an isolation requirement for co-located bands of -70dBc (R4-2201934). This was a conservative calculation based on the assumption that the some of the antennas gain is counted, just using the antennas connector to antennas connector assumption of 30dB the figure would be lower (-30dB). As the risk of oscillation with a co-located system is quite serious it is probably better to be pessimistic in this scenario, also to meet the co-location emission it is likely that the repeater gain will have to be very low. As such -70dB is perhaps not an excessive requirement we are ok to stick with the figure in the WF (i.e. [70dBc].
2.2 BS to repeater co-location for UL
It was raised in eth WF if the input IMD and output IMD requirements for BS to repeater co-location are necessary in the UL.
Input IM specified 2 carriers in the DL band at high power (class related power -30dB) as transmitted by a co-located BS. For FDD the repeater in another band may have both its UL input and its DL input subjected to this interferer if it is co-located, TDD systems in different bands have no guarantee of synchronisation so this is also true for TDD. Hence input IMD should apply to both UL and DL
Proposal 6: Input IMD should apply to DL and UL
Output intermodulation as discussed above is specified for the BS as in-band only, as such as the in-band is so dominant there is no need to specify for out of band.
When considering the UL of a co-located repeater the BS will not be in-band with it so the existing output IMD requirement is not valid. 
The UL repeater does of course have an input and an output both of which may suffer interference from a co-located BS at the same time, so for an OTA specification it’s difficult to separate the input and output IMD cases. However when considering out of band interference it seems likely that the input provides a much greater risk than the output as the signal is then subjected to the low power amplifiers.
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As such and considering the likely test effort in co-location IMD testing both ports in both directions it is probably ok to not specify output IMD for the UL.
Proposal 7: Output IMD does not need specifying for the UL in BS-repeater co-location.
It can be noted however that for repeater to repeater co-location a co-located repeater may be transmitting in the UL at the same time as the repeater under test. This is different from the BS where the co-located BS can only transmit in the DL. As such repeater to repeater output IMD is specified for the UL as well as the DL.
Proposal 8: Repeater to repeater co-location in-band output IMD is specified for the UL also.
Summary
We think it is necessary to specify repeater to repeater co-location requirements and make the following proposals: 
Proposal 1: Co-location blocking levels are based on the class of the transmission side of the repeater.
Proposal 2: UE side (DL transmission) we can use the same class based levels as the BS spec so the repeater BS co-location requirements are sufficient.
Proposal 3: BS side (UL transmission) use the repeater class power limits – 30dB
Proposal 4: The output IMD requirement is sufficient and no additional band specific co-location requirement is needed.
Proposal 5: The co-located emission requirement for repeater to repeater is same as repeater to BS so no need for a specific repeater to repeater requirement.
Proposal 8: Repeater to repeater co-location in-band output IMD is specified for the UL also.
Where we state the existing repeater to BS co-location requirements are sufficient clearly it would need to be explained they also apply to repeater to repeater.
On the issue of BS to repeater co-location for the UL we make the following proposal.
Proposal 6: Input IMD should apply to DL and UL
Proposal 7: Output IMD does not need specifying for the UL in BS-repeater co-location.
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