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1. Introduction
At RAN#97 contributions [1][2] were submitted, proposing to add a study (if found necessary) of 2Rx devices in the Rel-18 XR Study Item. 
In this contribution, we give our views on this topic. 

2. Discussion
We fully agree that some XR devices, such as glasses will have size limitation making it not possible to fit 4Rx in some of those devices. 
In the picture below, candidate locations of the antennas are shown with some remarks. 
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Description automatically generated]Limited real-estate to place antennas​

Need to share space with batteries, USB, connectivity & compute PCBs
Need to share space and have isolation from Wi-Fi/BT and GPS antennas.
Location #1 is preferred for placing at least the first 5G antenna
If insufficient space, the second 5G antenna can be placed at location 2 or 3 with low cable loss; however, there are mechanical issues with routing more than one coex cable via the hinge
Antenna location #4 suffers from high body loss, locations 5 and 6 suffer from higher cable loss (longer cable)
AR glass antenna design constraints make the problem worse​
X-pol is not practical​
Each AR glass antenna need to be ½ wavelength long, unlike ¼ wavelength phone antennas that can benefit from ground chassis​





Sleek form-factor glasses needed for commercially viable XR service.​
As described above, and also mentioned in [3], the antennas may be suitable to fit only in the forward portion of the temple arms, not in the part covered by the ear due to body losses. There the limited space will have to be shared with other antennas supporting other cellular frequencies and/or GPS/BT/WiFi. In these cases, there is no sufficient space to fit four antennas. 

Therefore, we agree that there is a need to allow XR devices equipped with 2Rx in FR1 high bands. 
We also agree that some XR devices will require more than 20MHz BW for supporting the necessary data rates for operation. 
In the following, we give brief evaluation results with the agreed XR traffic models. 
 
	UL: 2Mbps​
DL: 30Mbps​
	20MHz - 2Rx​
(x5 carriers = 100MHz)​
	100MHz - 2Rx​

	DL Capacity (per 100MHz)​
	Not supported​
	4​

	UL Capacity (per 100MHz)​
	5​
	>20​

	99 %-ile latency: {DL, UL}​
	{11.34, 17.93} ms​
	{6.8,11.49} ms​



Capacity requirement definition: 
· DL:  30 Mbps, 10 ms Packet Delay Bound
· UL:  2 Mbps, 30 ms Packet Delay Bound

Capacity for 20MHz scaled by a factor of 5 for 100MHz carrier bandwidth.
As it can be seen, 20 MHz UEs would not be able to meet the DL 10 ms PDB requirement for 30 Mbps target data rate, therefore for this particular target application, 20 MHz UEs would not be suitable.  

Proposal 1:  Agree to introduce support of 2Rx devices for XR in FR1 with up to 100MHz operating BW. 

On the other hand, we do not agree that every XR device will need more than 20MHz to operate, or that RedCap modems cannot function to support lower category of XR devices targeting other types of applications with lower data rates. Therefore, we make the following proposal: 

Proposal 2:  Do not make any conclusion implying that RedCap devices with 20MHz BW limitation cannot be used for XR. 

Based on past discussions, it can be expected that there will be concerns on applying such device definitions also to devices other than XR. To address such concerns, it should be discussed how to define the device type for which the 2Rx requirement applies. One option is to apply similar restrictions as in RedCap / eRedCap, such as non-NSA, non-CA/DC/SUL. Of course, such restriction would not apply to XR in general, only to those devices that comply with the 2Rx requirement.

Proposal 3:   Discuss and decide how to define the applicable device types for which 100MHz BW and 2Rx requirement applies.  One possible option is that such devices inherit limitations like those for RedCap, e.g. non-NSA, non-CA/DC/SUL, except for the BW limitation ​. 

Lastly, in contribution [1] it was proposed to conduct an extensive study (if found necessary) of the impact and performance of the 2Rx XR devices in the XR SI. We do not think that such an extensive study is necessary. In addition, there is unlikely to have any room for adding such study in Rel-18. Therefore, we make the following proposal.  

Proposal 4:   Make a Plenary decision on adding support of 2Rx 100MHz devices for operation in FR1 high bands, without up-scoping the Rel-18 XR WI with additional studies. Discuss and decide also whether this should be based on an extension of the RedCap device type or based on defining a suitable XR device type. 


3. Conclusion
In this contribution, we gave our views on the topic of 100MHz 2Rx XR devices. The following proposals were made. 

Proposal 1:  Agree to introduce support of 2Rx devices for XR in FR1 with up to 100MHz operating BW. 

Proposal 2:  Do not make any conclusion implying that RedCap devices with 20MHz BW limitation cannot be used for XR. 

Proposal 3:  Discuss and decide how to define the applicable device types for which 100MHz BW and 2Rx requirement applies.  One option is that such devices inherit limitations like those for RedCap, e.g. non-NSA, non-CA/DC/SUL, except for the BW limitation​. 

Proposal 4:  Make a Plenary decision on adding support of 2Rx 100MHz devices for operation in FR1 high bands, without up-scoping the Rel-18 XR WI with additional studies. Discuss and decide also whether this should be based on an extension of the RedCap device type or based on defining a suitable XR device type. 
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