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1 Introduction
RAN1 has received a LS from RAN4 [1] regarding TCI assumption for RSSI measurement for FR2-2 when a UE has no serving cell in FR2-2:
	RAN4 would like to thank RAN1 on the LS. Meanwhile, further clarification is needed for the following case. 
When a UE has no serving cell in FR2-2, it is not clear if the explicit TCI state should be configured to the UE for FR2-2 RSSI measurement. If explicit TCI state should be configured, how does the UE use such explicit TCI?


This contribution summarizes the discussions and outcome for LS reply. 
 

2. Companies’ Views
Based on contribution [2~8], Table 1 summarizes companies’ views and proposals on this issue: 
	Company
	Views

	Vivo [2]
	· When a UE has no serving cell in FR2-2, the explicit TCI state should not be configured to the UE for FR2-2 RSSI measurement since TCI state in FR1 or FR2-1 can’t be used for FR2-2. In this case, UE will perform beam sweeping for FR2-2 RSSI measurement.

	ZTE[3]
	· RAN1 has no see a strong need to configure an explicit TCI state to UE, especially for the case that UE has no serving cell in FR2-2.

	Ericsson [4][5]
	· A UE can estimate L3-RSSI based on implementation when it has no serving cell in FR2-2, regardless of whether explicit TCI state is configured or not. 

	LGE [6]
	· When a UE has no serving cell in FR2-2, the UE does not expect to be configured with explicit TCI state index associated with a reference serving cell index.
· Send an LS to RAN2 with the following TP for TS 38.331 specification as a recommendation, to disallow a UE to be configured with explicit TCI state with a reference serving cell in FR1 or FR2-1. 
	ref-ServCellId
Indicates the reference FR2-2 serving cell index for the TCI state. Network includes this field if tci-StateInfo is present.




	Huawei [7]
	· Proposal 1: For L3-RSSI measurement, UE is not expected to be provided TCI state in RMTC if there is no serving cell in FR2-2 configured for the UE. 
· Proposal 2: The spatial domain filter used to perform RSSI measurement is up to UE implementation if UE is not provided with TCI state in RMTC and there is no serving cell in FR2-2.
· Proposal 3: E-UTRA UE is not expected to be provided inter-RAT TCI state in RMTC for FR2-2.   

	NTT DOCOMO [8]
	RAN1 to discuss whether inter-frequency L3-RSSI measurement is supported or not in FR2-2 at first
· If it is not supported, the issue identified by RAN4 (i.e., how to obtain TCI state for L3-RSSI measurement when the UE has no serving cell configuration in FR2-2) doesn’t need to be considered
· If it is supported, RAN1 needs to consider the issue identified by RAN4



3. Discussions
3.1 Round #1
· #Issue 1: Whether use case in LS is valid or NOT?
As pointed out in [6][8], the first discussing point is whether to support the use case mentioned in [1], i.e., UE is configured to perform inter-frequency RSSI measurement ‘when a UE has no serving cell in FR2-2’. Contribution [8] proposed to have a wider discussion on the support of inter-frequency RSSI measurement in general. As mentioned in [5][6][7], support of inter-cell RSSI measurement was extensively discussed during RAN1 109 e-meeting. Especially, a draft TR to support inter-cell RSSI measurement was included in LS [9] to RAN4. In RAN4, a modified TP was agreed already for inter-frequency RSSI measurement based on RAN1 LS. In brief, the inter-frequency RSSI measurement feature was generally supported in. RAN1/RAN4. Therefore, FL intends to focus on the use case mentioned in LS only. 
Based on the proposals summarized in Table 1, it seems that almost all companies think the use case in LS needs to be supported and therefore the following was proposed to conclude first: 
[FL1 Proposal 1-1]: Inter-frequency RSSI measurement for FR2-2 can be configured for a UE when the UE has no serving cell in FR 2-2 
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· #Issue 2: Inter-frequency RSSI Measurement Configuration 
Another discussing point is whether TCI-State would be explicitly configured in the RMTC configuration for this case and what is the associated UE behaviours. The RMTI configuration details are quoted below to facilitate the discussion:  
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TCI-State presence in RMTC-Config-r16
Referring to Table 1 above, companies’ views on the TCI-state configuration for this use case are already quite aligned as summarized in Table 2: 
Table 2: Companies’ views on presence of TCI-State for the case in [1]
	Whether allows to configure TCI-state in RMTC-Config for inter-frequency RSSI measurement on FR2-2 When a UE has no serving cell in FR2-2?
	Companies

	Opt.1: No. 
	· Vivo [2], ZTE[3], LGE [6], Huawei [7]

	Opt.2: Can be configured and up to gNB. 
	· Ericsson [4,5]? 



Although contribution [Ericsson, 4] implies that TCI-state can be configured in this case, it also proposed that ‘the UE can ignore the TCI state’. Therefore, it seems there is a common understanding in RAN1 that the TCI-state is not useful in this case and hence Opt.1 seems the right way to go.  
One more discussion point for Opt.1 is that contribution [6] observed that it has RAN2 impact i.e., changing the ASN.1 field description. Depending on discussion here, if no consensus can be reached, we can leave it to RAN2 as long as RAN2 is informed with RAN1 new decision (e.g., adding ‘RAN2’ in the ‘cc’ list of LS reply). 
In addition, contribution [Huawei, 7] proposed that the TCI-state discussion should also cover the inter-RAT case for E-UTRA UE (see Proposal 3 [7]).   

[FL1 Question 2-1]: Which one between Opt.1 and Opt.2 is acceptable for TCI state configuration when a UE has no serving cell in FR2-2? 
· When indicate your preference, please also indicate whether the other option is acceptable to move forward. 
· If Opt.1 is preferred, please indicate the following in comment column of Tabel below:
· Whether RAN2 spec change is needed/discussed in RAN1 or leave it to RAN2. 
· Whether needs to explicitly cover E-UTRA UE as proposed in [7]. If the answer is ‘no’, please briefly explain why. 
· If none of them, please provide a modified version with reasoning. 
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UE behaviour for FR2_2 inter-frequency RSSI measurement
Regarding the UE behaviour for FR2_2 inter-frequency RSSI measurement, two contributions [Ericssion,4] [Huawei,7] proposed to leave for UE implementation. One contribution [vivo, 2] proposed to perform beam sweeping for RSSI measurement. Based on analysis in the submitted papers, leaving for UE implementation is a nature and good choice, especially considering the maintenance phase. Beam sweeping proposed in [2] is likely a nature choice in implementation for this case, but it can be left to vendor-choice. 
Therefore, FL made the following proposal for UE behaviour : 
[FL1 Proposal 2-2]: For a UE has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2,  it is up to UE implementation for inter-frequency RSSI measurement in FR2-2. 
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· Others
Please indicate anything related to LS reply is missed in the FL summary and should be included in the next round discussion in your opinion. 
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· Summary of the Round #1
· On the 	issue 1, the [FL1 Proposal 1-1] seems to be preferred by all responding companies to support Inter-frequency RSSI measurement for FR2-2 when the UE has no serving cell in FR 2-2. 
· On the Issue 2 (i.e., TCI-state IE in RMTC-Config-r16), Opt.1 (i.e., not configured) is preferred by all responding companies for the intended use case. In addition, 4 companies prefer to leave any potential impact on TS38.331 to RAN2, especially considering the late stage. While 1 company think it can be reflected by a small change. 
· In addition, regarding UE behaviour for FR2_2 inter-frequency RSSI measurement, it seems [FL1 Proposal 2-2] i.e., leaving for UE implementation is acceptable for all responding companies. 1 company provides editorial change to make it more accurate. 
3.2 Round #2
Based on the Round #1 summarized in section 3.1, the following draft LS reply was prepared for discussion: 
	To:	TSG RAN WG4, TSG RAN WG2
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	- 
1	Overall description
RAN1 would like to thank RAN4 on the LS reply with the following clarification question: 
“When a UE has no serving cell in FR2-2, it is not clear if the explicit TCI state should be configured to the UE for FR2-2 RSSI measurement. If explicit TCI state should be configured, how does the UE use such explicit TCI?”
RAN1 would like to inform the following response: 
· When a UE has no serving cell in FR2-2, the UE does not expect that a TCI-state is provided in RMTC-Config for inter-frequency RSSI measurement on FR2-2. 
· For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2, it is up to UE implementation how to determine the spatial domain filter for the inter-frequency RSSI measurement in FR2-2.  
2	Actions
To: RAN4, RAN2
ACTION: 	RAN1 respectfully asks RAN 4 and RAN2 to take the above information into account.
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· 3.2.1 Summary of the Round #2
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3.3 Round #3
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· 3.3.1 Summary of the Round #3
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4. Conclusion 
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servCellld

Indicates the reference serving cell index for the TClI state.
tci-Stateld

Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.
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Which one between Opt.1 and Opt.2 above is acceptable for TCI state
configuration when a UE has no serving cell in FR2-2? (locked)

LG Electronics Inc. #1

Opt.1is preferred. As suggested in our Tdoc [6], Opt.1 can be reflected by a simple correction in 38.331, as shown with the bold
text.

ref-ServCellld
Indicates the reference FR2-2 serving cell index for the TCI state. Network includes this field if tci-Statelnfo is present.

Regarding E-UTRA UE, we are not sure if this is the scope of this email discussion, since RAN2 did not ask RAN1 to provide
RAN1's view on that issue.

NTT DOCOMO INC. #2

It seems sufficient to just respond to RAN2 and RAN4 that "there is a common understanding in RAN1 that the TCl-state is not
useful in case there is no FR2-2 cell configuration". Then they can consider whether/how to reflect to their responsible
speficiation. RAN1 is not a place to decide whether to have ASN.1impact in this later stage.

ZTE Corporation #3

We prefer Opt.1 and regarding RAN2 spec change, we tend to leave it to RAN2 to decide how to change its spec.
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HUAWEI TECHNOLOGIES Co. Ltd. #4

We also prefer Opt. 1

Our understanding is that there is no need to explicitly cover the inter-RAT case for handover from E-UTRA to FR2-2. Our
Proposal 3 in [7] "E-UTRA UE is not expected to be provided inter-RAT TCI state in RMTC for FR2-2." is intended to relate
the inter-RAT case, which was raised in an email discussion after RAN2#119-¢, to the generic case of 'when a UE has no
serving cell in FR2-2'.

In terms of potenial impact to 38.331, we can leave it to RAN2 to decide based on our reply to RAN4 as long as it clearly states
that tci-Statelnfo-r17, if provided, always corresponds to a cell in FR2-2.

Futurewei Technologies #5

We prefer Opt 1 and leave to RAN2 to decide spec change.

Samsung Electronics Co., Ltd #6

Prefer Opt 1, and ask RAN2 to follow-up on the spec change if needed.
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Can we agree 'FL1 Proposal 2-2' above? If not, please provide reasoning and
how to modify it. (locked)

LG Electronics Inc. #1

We prefer RAN4 to discuss the solution when TClI state is not configured and UE has no serving cell in FR2-2. However, if we
can reach the consensus with Proposal 2-2, we can accept it.

NTT DOCOMO INC. #2

We tend to agree with LGE. It seems a matter of RAN4.
Meanwhile, we are ok with FL1 Proposal 2-2.

ZTE Corporation #3

We have similar view with LG and DOCOMO and also can be fine with FL proposal.

HUAWEI TECHNOLOGIES Co. Ltd. #4

We support FL1 Proposal 2-2 in principle, but we propose the following modification for accuracy
“For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2, it is up to
UE implementation how to determine the spatial domain filter for the inter-frequency RSSI measurement in FR2-2"

Futurewei Technologies #5

We think that should be address in RAN4. We are OK with the Proposal 2-2
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Samsung Electronics Co., Ltd

We are ok with Huawei's update on the wording.

#6
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Any other points to discuss and include in LS reply? (locked)

No posts were submitted. ’

Feedback Form 4: Any other points to discuss and include in LS reply?
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[FL2 Question 1]: Can the following LS reply is acceptable to conclude this discussion?
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Can we agree the draft LS reply above to conclude the discussion? (locked)

vivo Mobile Communication (H) #1

We are fine with this LS reply although we think beam sweeping is a typical and reasonable implementation choice as
moderator indicates.

LG Electronics Inc. #2

One more thing to be included is that a UE does not expect to be configured with explicit TCI state with a reference serving cell
in FR1 or FR2-1, even if the UE has serving cell in FR2-2.

Apple Poland Sp. z.0.0. #3

To LG: (As moderator),

- When a UE has no serving cell in FR2-2, the UE does not expect that a TCI-state is provided in RMTC-Config for inter-
frequency RSSI measurement on FR2-2.

In the above sentence, 'TCI-state .... intends to refer the IE 'tci-statelnfo-r17', which include both 'TCl-stateld' and ref-
ServCelllD' IEs. If we change it to 'tci-statelnfo-r17', does it address your concern? If not, please provide draft text proposal.

NTT DOCOMO INC. #4

We think LGE's point is more like what the configurable TCI state would be for this feature.

We technically agree that reference cell should be FR2-2 in general. Meanwhile, it might seem that RAN4 question (below)
doesn't ask anything on that aspect?

“"When a UE has no serving cell in FR2-2, it is not clear if the explicit TCI state should be configured to the UE for FR2-2 RSSI
measurement. If explicit TCI state should be configured, how does the UE use such explicit TCI?"

So, we could be ok with LGE's intention, while not pretty sure if that point is needed in LS or not. If companies are ok, we are
also ok to mention it.
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LG Electronics Inc. #5

As DOCOMO pointed out, we agree that our reply may not be the direct answer to RAN4's LS.
However, the reason that UE does not expect TCl-state to be configured when UE has not serving cell in FR2-2, was because
UE's spatial domain filter corresponding to FR1/FR2-1 cell's TCl state does not work in FR2-2 for RSSI measurement.

Our point is that this logic should be applied also to the case where UE has a serving cell in FR2-2.

For example, UE has serving cell#1 in FR1 and another serving cell#2 in FR2-2. If the UE is provided with RMTC configuration
for inter-frequency RSSI measurement for FR2-2, that RMTC configuration should provide ref-ServCelllD as #2 (not #1), if TCI-
state is configured.

Overall, we are fine with the Moderator's answer's as a response to RAN4's LS. However, when it comes to RAN2 specification,
disallowing to configure FR2-2 serving cell as reference cell index for TCI state should be applied not only for the case where

UE has no serving cell in FR2-2 but also for the case where UE does have a serving cell in FR2-2.

Hope this clarifies our understanding.
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LG Electronics Inc. #6

Typo corrected... (sorry for any inconvenience)

Overall, we are fine with the Moderator's answer's as a response to RAN4's LS. However, when it comes to RAN2 specification,
disallowing to configure FR2-2FR1/FR2-1 serving cell as reference cell index for TCI state should be applied not only for the
case where UE has no serving cell in FR2-2 but also for the case where UE does have a serving cell in FR2-2.

Ericsson LM #7

We are fine with the LS response. We also agree with LGE's comments that when UE has a serving cell in FR2-2, the RMTC
Config should be provided with the TCI state Id point to the FR2-2 serving cell.

ZTE Corporation #8

We think the case raised by LGE needs to be further clarifed and reflected in the response LS.

Futurewei Technologies #9

We are OK with the LS response, and support LGE's comment to be included in the response.
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The above draft LS reply from FL was supported by all companies. One company (LGe) raised a point that a UE does not
expect to be configured with an explicit TCI-state with a reference serving cell in FR1 or FR2-1 even when it has a serving
cell on FR2-2. Although it seems out of RAN4 LS scope, it got support of all responding companies. Therefore, FL intend to
add it into LS reply to provide a full picture of TCl-state configuration for FR2-2 inter-frequency RSSI measurement
operation.
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Based on the response from companies and deadline of this email thread, the updated draft LS reply was provided below
which added LG's proposal (Highlight with Bold fonts) into response:
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To: TSG RAN WG4, TSG RAN WG2

Cc: -

1 Overall description

RAN1 would like to thank RAN4 on the LS reply with the following clarification question:

"When a UE has no serving cell in FR2-2, it is not clear if the explicit TCI state should be configured to the UE
for FR2-2 RSSI measurement. If explicit TCI state should be configured, how does the UE use such explicit
TCI?"

RAN1 would like to inform the following response:

- When a UE has no serving cell in FR2-2, the UE does not expect that a TCl-state is provided in RMTC-
Config for inter-frequency RSSI measurement on FR2-2.

- For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2,
it is up to UE implementation how to determine the spatial domain filter for the inter-frequency RSSI
measurement in FR2-2.

- In addition, when a UE has no serving cell in FR2-2, the UE does not expect to be configured with an
explicit TCI-state with a reference serving cell in FR1 or FR2-1.

2 Actions
To: RAN4, RAN2

ACTION: RANT1 respectfully asks RAN 4 and RAN2 to take the above information into account.
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FL Proposal 3-1: Approve the draft LS reply. Please provide modified version if
any concern.

Ericsson LM #1

We think the intention was to consider the case where UE has a serving cell in FR2-2. Furthermore, although FR1 is relevant
here since FR1 does not have a TClI state with QCL-D, FR2-1 is ok to be excluded as QCL-D is applicable for FR2-1in our
opinion.

Therefore, we propose to change it to the following.

- In addition, when a UE has ne a serving cell in FR2-2, the UE does not expect to be configured with an explicit TCI-
state with a reference serving_ cell in FR1 erFR2-1.
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LG Electronics Inc. #2

Thanks for the good catch, "no" should be changed to "a".

For the second change, we prefer original wording. Even though UE can apply QCL-type D in FR2-1, the problem would be that
UE may be equiped with different RF components in FR2-1 (e.g., 28 GHz) and FR2-2 (e.g., 70 GHz). In this case, the spatial
domain RX filter associated with TCI state in FR2-1 may not be applicalbe to FR2-2 for RSSI measurement.

So, depending on UE's implementation, configuring explicit TCI state with a reference cell in FR2-1 may or may not work, but
gNB may not be able to know UE's implementation. Therefore, to be safe, we prefer to go with the moderator's suggetion.

InterDigital Communications #3

We prefer the updated proposal from Ericsson.

HUAWEI TECHNOLOGIES Co. Ltd. #4

We agree that "no serving cell" needs to be changed to "a serving cell" in the proposed draft LS reply

LG Electronics Inc. #5

Response to InterDigital:
In the third bullet, a UE has a serving cell in FR2-2, so gNB has an opportunity to configure FR2-2 serving cell as a reference
cell for explicit TCI state, which is safer and more desirable.

With the same logic from InterDigital, when a UE has no serving cell in FR2-2 and has a serving cell in FR2-1, do you think that
the UE can be configured with FR2-1 serving cell as a reference cell for explicit TCI state? Then, we need to revise the first
bullet (which has been stable) as well.

More importantly, as we commented previously, gNB may not be able to know how UE implements RFs for FR2-1 and FR2-2.
Therefore, we believe the third bullet as is the right direction.
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CATT

We prefer the original LS (with the typo 'no' fixed )

#6
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The first two sentences proposed by FL are acceptable to add into LS reply based on the responds. On the last sentence
proposed by LGE, majority companies prefer or at least ok to include it into LS reply, including DCM/ZTE/Huawei/CATT/
Ericsson. However, this sentence was consistently concerned by InterDigital on the potential flexibility degradation for RSSI

measurement. To move forward, FL proposed to only add the first two sentences into the LS reply, which was accepted by all
involved companies and approved by chairman.
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The following was endorsed over email:

[ ]
Proposed agreement:
o For RAN4 LS in R1-2208349, the following response is agreed:

= When a UE has no serving cell in FR2-2, the UE does not expect that a TCl-state is provided
in RMTC-Config for inter-frequency RSSI measurement on FR2-2.

= For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI
measurement in FR2-2, it is up to UE implementation how to determine the spatial domain
filter for the inter-frequency RSSI measurement in FR2-2.

Figure 2
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Can we agree 'FL1 Proposal 1-1' ? If not, please kindly provide reasoning and
how to modify it. (locked)

LG Electronics Inc. #1

Agree with FL1 Proposal 1-1.

NTT DOCOMO INC. #2

Yes, we agree with FL1 Proposal 1-1.

ZTE Corporation #3

We also agreee with FL1 Proposal 1-1.

HUAWEI TECHNOLOGIES Co. Ltd. #4

We agree with FL1 Proposal 1-1.

Futurewei Technologies #5

We are fine with the proposal 1-1

Samsung Electronics Co., Ltd #6

OK with proposal 1-1
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SEQUENCE {
ENUMERATED {ms40, ms80, ms160, ms320, ms640},

RMTC-Config-rl6

rmtc-Periodicity-rl6
OPTIONAL, -- Need M

rmtc-SubframeOf fset-r16 INTEGER (0. .639)
measDurationSymbols-rl6 ENUMERATED {syml, symldorl2, sym28or24, symd20r36, sym700r60},
rmtc-Frequency-r16 ARFCN-ValueNR,

ref-SCS-CP-rl6 ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},

ETSI

3GPP TS 38.331 version 17.1.0 Release 17 623 ETSITS 138 33
e
rmtc-Bandwidth-rl7 ENUMERATED {mhz100, mhz400, mhz800, mhz1600, mhz2000} OPTIONAL, -- Need R
measDurationSymbols-v1700 ENUMERATED {sym140, sym560, sym1120} OPTIONAL, -- Need R
ref-sCS-CP-v1700 ENUMERATED {kHz120, kHz480, kHz960) OPTIONAL, -- Need R
tci-StateInfo-rl7 SEQUENCE
e OPTIONAL  -- Need R

ref-ServCellId ServCellIndex




