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	Reason for change:
	Clarify ambiguity on GP time location for the first resource of the resource configuration and/or last resource of the resource configuration 

In RAN1-106bis-e meeting, it remained for further study whether or not the minimum GP can be RRC configured subject to the UE capability. Since the introduction of Rel-15 specification the number of GP symbols have been determined according to configured numerology. By following this principle in Rel-17, it can lead to a large resource overhead and latency as well as reduced flexibility, e.g. 1T8R with 2 or 3 or 4 resource sets (at minimum two slots required).
In previous RAN-108e-meeting, the agreement was made regarding to Rel-17 UE operation when time interval between two resource sets is equal to guard period. The agreement says that the UE does not need to transmit any other symbol within the time interval. However, the discussion remained still open when the time interval between two resource sets is larger than the guard period. 
From overhead and latency perspective, it would be preferable to support also a smaller number of GPs, subject to the UE capability Therefore, from network perspective, the introduction of new UE capability regarding to the minimum GP is preferred. However, the indication of new minimum GP capability information as such is not sufficient for the network. In fact, additionally, the network shall be also aware of the location of the GP between two resource sets within a same slot or two consecutive slots. For example, the UE may be configured with CA and the antenna for the PCell band may be shared with some other SCell bands under the CA. In this case, without the network having understanding on the location of guard period(s), the allocated resource(s) not only for the PCell but also the resources for the SCell bands are to be lost. Therefore, to address aforementioned aspects, it is beneficial to establish a mechanism to allow a network know where the location of guard period(s) according to the UE capability and allow network to configure UL SRS resources within a resource set as well as some other resources in a more efficient manner, e.g., to avoid scheduling the resources over GP symbol(s) to the UE and scheduling them to some other UEs under the same network. Based on above discussion, minimum GP capability with time location information of GP symbol(s) is preferred. A specific rule needs to be defined where GP is always located into first symbol(s) before gap (after the last SRS symbol of the first set) or into last symbol(s) of the gap (before the first SRS symbol of the second resource set). This enables a UE to order the quality of the UE antenna ports according to UE capability related to different antenna ports. Figure 1 shows an example of 1T4R antenna switching configuration with two aperiodic resource sets/one periodic/semi-persistent resource set where antenna port 2 is a better antenna port than antenna port 3. If the better antenna is always in the order of the switching, it is better to set the GP at the last symbol(s) of the gap (time internal) meaning that antenna port 2 is mapped to a physical antenna port with better performance than the physical antenna port mapped to antenna port 3. For simplicity, it is assumed that the performance may include any of factors affecting into it such as hand grip position, implementation losses, etc.

[image: ]
[bookmark: _Ref101529242]Figure 1 An example of UL SRS 1T4R with guard period placement according to UE capability. 

As discussed above, the time location of the guard period depends which antenna port UE is assumed to use before the UL SRS resource associated with antenna switching. Similarly, the time location of the guard period depends which antenna port the UE is assumed to use after the UL SRS resource associated with antenna switching. By following this logic, the question arises whether the guard period should be also located immediately before the first resource associated with the first resource set and/or immediately after the last resource associated with the second resource set. For example, in Figure 1, if antenna port 4 is assumed to be the poorest in terms of the performance, the UE is assumed to use the poorest antenna port 4 for any subsequent RS/data/control transmission until next antenna switching resource configuration is triggered/configured. Clearly, this leads to a sub-optimal system performance. In this example, by allowing one extra guard period immediately after the last resource, the UE should be able to use again the better antenna port (e.g. AP1 or AP2) with respect to antenna port 4 leading to enhanced system performance. From our perspective, it would be beneficial to support both guard period allocation immediately before the first resource of the antenna switching resource configuration and immediately after the last resource of the antenna switching resource configuration depending on the UE capability. Even though Rel-17 is in the maintenance phase, to clarify ambiguities related to Rel-17 antenna switching configurations, RAN1 should support the rule set for these cases.
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6.2.1.2 UE sounding procedure for DL CSI acquisition
==================== Start of Text proposal ============================
                                                <Unchanged text is omitted>
The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set. For two SRS resource sets of an antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a guard period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot. Depending on the UE capability, the guard period, Y, is located immediately before first resource of the resource configuration and/or immediately after the last resource of the resource configuration.
                                                 <Unchanged text is omitted>
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