


3GPP TSG RAN WG4 Meeting #88bis	R4-1813422
[bookmark: _Hlk488924106]Chengdu, China, October 8 – 12, 2018
Agenda Item:	7.11.7.3
Source: 	Ericsson
Title:	On SCell activation delay in FR2 with serving cell in same band
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
SCell activation time for SCell belonging to FR2, and where there is at least one serving cell in the concerned frequency band, was discussed at RAN4#88 but without reaching a conclusion. Concerns were raised about the gain setting when the aggregation bandwidth is increased.
In this contribution we are sharing our view on the actions to be taken by the UE when adding the SCell. Based on assumptions on a reasonable network deployment, we further propose a SCell activation time for this scenario.   
Discussion
Currently the requirement or SCell activation in FR2 for the scenario where there is already at least one serving cell activated in the frequency band, is undefined.
If the SCell being activated belongs to FR2, and there is at least one active serving cell on that FR2 band, then Tactivation_time is: [3ms+ TBD],
In the online discussions at RAN4#88, it was expressed a concern that the UE would first have to measure the received power of the cell-to-be-activated in order to be able to choose a proper gain setting. The issue can be illustrated by Figure 1 below.



Figure 1: Sketch of received power for 3 cells in the same FR2 frequency band.

Scenario#1: Suppose that Cell A is a serving cell, for which the UE already has a proper gain setting. Further suppose that Cell B is to be activated. The UE would then change the bandwidth of the radio receiver to receive the combined bandwidth of Cells A and B, and adapt the gain setting of the LNA accordingly. The concern that was expressed during RAN4#88 was that the UE would first have to measure the combined power of Cells A and B before it can set an appropriate gain, after which it would be ready to receive in those cells. For it to measure the combined power, the SSBs would have to be transmitted simultaneously in the concerned cells, at least with some periodicity.
Scenario#2: Suppose that Cell A is a serving cell, for which the UE already has a proper gain setting. Further suppose that Cell C is to be activated. The UE would then change the bandwidth of the radio receiver to receive the combined bandwidth of Cells A through C, i.e., it would include Cell B which is not a serving cell, and adapt the setting of the LNA accordingly. The concern that was expressed during RAN4#88 for this scenario was that the UE would first have to measure the combined power of Cells A through C before it can set an appropriate gain, after which it would be ready to receive in Cells A and B. For it to measure the combined power, the SSBs would have to be transmitted simultaneously in all three cells, at least with some periodicity.
For both scenarios #1 and #2, and under the restrictions on UE Rx beamforming, the two serving cells would have to be received from the same direction. Moreover, due to tight requirements on the MRTD of the two cells to be aggregated, the cells would most likely have to be transmitted from the same transmission point. This in turn implies that e.g. EPRE of e.g. SSB would not be very different in the two serving cells, unless the cells are transmitted with different power levels. The latter would however lead to other problems e.g. related to ACLR, hence large difference in transmit power levels for the two serving cells to be aggregated is not a likely choice in the network deployment.
For Scenario #2, it is unlikely that the non-configured Cell B would be received with significantly higher power level than Cells A and C. It is also unlikely that it would be transmitted from another transmission point than Cells A and C. Otherwise the UE would be in the wrong cell to start with, since there is a neighbour cell received from the same direction that is significantly stronger.
For both scenarios #1 and #2 a good starting point when setting the gain is to base the setting on the received power level in the already active serving Cell A. In a reasonable network deployment this would not lead to significant clipping (caused by too high gain) or complete loss of information (caused by too low gain). Thus the UE can apply the derived gain setting, and then e.g. receive SSB from the SCell-to-be-activated to fine-tune the frame timing and to update the gain setting, if necessary, according to regular AGC procedures. There thus is no need for additional interruption for setting the gain when activating Cell B (Scenario#1) or Cell C (Scenario#2). In our view, such operations would require at most 1 SSB period, hence a Tactivation_time of [3ms + TSSB] can be used.
Proposal 1: If the SCell being activated belongs to FR2, and there is at least one active serving cell on that FR2 band, then Tactivation_time is: [3ms+ TSSB].
One more aspect is that the core requirements are not tested in the field, but in a controlled environment. Hence as long as the test cases are based on the same assumption as used for the core requirement, it shall be possible for the UE to meet the requirement. If significantly different network deployments would arise in the future, RAN4 can address that with further refinement of the core requirements e.g. by introducing necessary side conditions. 
Proposal 2: Associated test cases are derived with assumptions on same transmitter point being used for the concerned cells. If other network deployments are foreseen in the future, RAN4 can address this by introducing side conditions.
Summary and Conclusions
In this contribution we have discussed reasonable assumptions on a network deployment for intra-band CA in FR2. Based on the assumptions, we make the following proposal regarding the SCell activation time:
Proposal 1: If the SCell being activated belongs to FR2, and there is at least one active serving cell on that FR2 band, then Tactivation_time is: [3ms+ TSSB].
Additionally, we propose that the associated test cases are based on the same assumptions, at least as long as no other network deployments have been made likely:
Proposal 2: Associated test cases are derived with assumptions on same transmitter point being used for the concerned cells. If other network deployments are foreseen in the future, RAN4 can address this by introducing side conditions.
A draft CR that introduces the core requirement is provided in [1].
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