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1. Introduction
In the LS from RAN1[1], the parameters respectively provided via RRC signaling and MAC CE for semi-persistent beam indication were provided. For semi-persistent beam indication, the NCR AC Link Beam Activation/Deactivation MAC CE is used to activate/deactivate the provided semi-persistent beam configurations via RRC signaling. In the description part of this MAC CE, there are the following：
	This MAC CE activates/deactivates one of RRC configured Y forwarding resource lists for access link, and all the forwarding resources each defined as {beam index, time resource} in this list are selected. 

It includes following fields:
- List ID: This field indicates the list ID from RRC configured Y lists.
- A/D: This field indicates whether to activate or deactivate the indicated forwarding resource list. The field is set to 1 to indicate activation, otherwise it indicates deactivation.

Note: How to specify the following agreement is up to RAN2's decision:
MAC-CE can optionally provide update for Zy beam index




Please note that the “List ID” above corresponds to “NCR-SemiPersistentFwdResourceSetId” in the RRC parameter description.
The related agreements on semi-persistent beam indication in the LS are copied below for reference:
	Agreement:
For semi-persistent beam indication:
 -Alt-0: 
       RRC configures Y list of forwarding resource, the yth list is consist of Z_y  (1≤Z_y≤Z_max ) forwarding resources, and each forwarding resource is defined by {beam index, time resource}. 
       The periodicity and reference SCS is configured as part of the RRC signaling for each list of forwarding resource
       MAC-CE activate/de-activate one of Y list, and all the Z_y forwarding resources in this list are selected. 
       MAC-CE can optionally provide update for Zy beam index
-Note: The value of Zmax (1≤Z≤Z_max) is 128, where Z_max refers to the maximum beams indicated in one indication.


This paper discusses the MAC CE design to enable the beam index update for a semi-persistent beam configuration, based on the mentioned LS from RAN1.
2. Discussion
According the signaling design in the LS, there are two steps for semi-persistent beam indication. The first step is that the gNB provides RRC parameters regarding the forwarding resource set list, and the second step is that the gNB uses the NCR AC Link Beam Activation/Deactivation MAC CE to activate the selected forwarding resource set. Afterwards, if necessary, the gNB can use the same MAC CE to deactivate the activated forwarding resource set.
· In the first step, the RRC signaling for forwarding resource configuration comprises a list of forwarding resource set (i.e. NCR-SemiPersistentFwdResourceSet), wherein each NCR-SemiPersistentFwdResourceSet  comprises Zy forwarding resources (i.e. NCR-SemiPersistentFwdResource). Each forwarding resource is defined by a set of parameters such as beam index and time domain parameters to identify the time domain resources (offset and duration). 
· In the second step, the NCR AC Link Beam Activation/Deactivation MAC CE can indicate the ID for the forwarding resource set and the corresponding A/D state.
As the UE moves, the preconfigured beams configured via RRC signaling may be probably outdated and the forwarding beams in the access link may need to be updated. As already agreed by RAN1, there is a need to use MAC CE to update the beam index for a forwarding resource set. There are the following conditions to send the NCR AC Link Beam Activation/Deactivation MAC CE to the NCR node:
· Condition 1: the forwarding resource set is deactivated and the NCR AC Link Beam Activation/Deactivation MAC CE is used to activate the forwarding resource set with the preconfigured corresponding beam indices, or the forwarding resource set is activated and the NCR AC Link Beam Activation/Deactivation MAC CE is used to deactivate the forwarding resource set. 
In this case, the NCR AC Link Beam Activation/Deactivation MAC CE can carry the forwarding resource set ID and the A/D bit.
· Condition 2: the forwarding resource set is activated/deactivated and the NCR AC Link Beam Activation/Deactivation MAC CE is used to activate the forwarding resource set with the beam indices different from the preconfigured beam indices. 
In this case, the NCR AC Link Beam Activation/Deactivation MAC CE can carry forwarding resource set ID, the A/D bit, and at least the updated beam indices, wherein the additional fields to assist the updated beam index update may be also needed.
For both conditions, no strong enough motivation to introduce different MAC CEs for different conditions, i.e. the same MAC CE can be used for these two conditions:  
Proposal 1 [bookmark: _Toc131768902]The same NCR AC Link Beam Activation/Deactivation MAC CE should be used for activation of semi-persistent beam indication with/without beam index update, and deactivation of the semi-persistent beam indication.
If Proposal 1 is agreed, the gNB can include the beam index list in the NCR AC Link Beam Activation/Deactivation MAC CE when there is need to update the beam index, while when the preconfigured beam indices is to be used the gNB can send the NCR AC Link Beam Activation/Deactivation MAC CE without beam index list field to save some size. Upon reception of the NCR AC Link Beam Activation/Deactivation MAC CE with beam index list included, the UE should apply the preconfigured beam indices, while upon reception the NCR AC Link Beam Activation/Deactivation MAC CE without beam index list included, the UE should apply the preconfigured beam indices.
Proposal 2 [bookmark: _Toc131768903]For the forwarding resources whose beam indices are indicated by the NCR AC Link Beam Activation/Reactivation MAC CE, the beam indices carried in the NCR AC Link Beam Activation/Reactivation MAC CE should be applied.
Proposal 3 [bookmark: _Toc131768904]For the forwarding resources whose beam indices are not indicated by the NCR AC Link Beam Activation/Reactivation MAC CE, the preconfigured beam indices via RRC signaling should be applied.
To support conditional presence of beam index list in the NCR AC Link Beam Activation/Reactivation MAC CE. Certain indicator can be introduced to indicate the presence of the beam index.  
· Option a: introduce a length field and a beam index list.
The MAC CE format example according Option a is illustrated in Figure 1. If length indicator indicates a length larger than 2 bytes (i.e. the byte for forwarding resource set ID and one byte for A/D bit), there is beam index list presence at the end of the MAC CE. The beam indices of the forwarding resources are sequentially placed at the end of the MAC CE.
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[bookmark: _Ref130978082]Figure 1 MAC CE format according Option a
· Option b: introduce a extend bit and a beam index list.
The MAC CE format example according Option b is given in Figure 2. An extend indicator “E” is introduced to indicate the beam index list presence. If the extend indicator E is “1”, there is beam index list presence (one beam index for each forwarding resource in the forwarding resource set) at the end of the MAC CE. The beam indices of the forwarding resources are sequentially placed at the end of the MAC CE. 
[image: ]
[bookmark: _Ref130979297]Figure 2 MAC CE format according Option b
· Option c: introduce a bitmap and a beam index list.
The MAC CE format example according Option d is provided in Figure 4. A bitmap is included and each forwarding resource in the indicated forwarding resource set corresponds to one bit in the bitmap. If the bit corresponding to a forwarding resource in the forwarding resource set is set to “1”, it indicates that the beam index of this forwarding resource is present in the beam index list field. For those forwarding resources whose corresponding bits in the bitmap are “0”, the corresponding beam index is omitted and the NCR-node should follow the previously configured beams. For this option, the NCR-MT needs to derive the payload length of the MAC CE considering the presence of the beam indices according the bitmap, when it unpacks the sub-PDUs from the MAC PDU.
[image: ]
[bookmark: _Ref130979425]Figure 3 MAC CE format according Option c
· Option d: introduce length indicator, bitmap and a beam index list.
The MAC CE format example according Option d is illustrated in Figure 4. Compared to Option c, the only difference is that length indicator to indicate the payload length of the MAC CE is included in addition to the bitmap. The length indicator can help the UE to quickly determine the MAC CE length when it unpacks the sub-PDUs from the MAC PDU. 
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[bookmark: _Ref130979641]Figure 4 MAC CE format according Option d.
Proposal 4 [bookmark: _Toc131768905]In addition to the forwarding resource set ID and the A/D bit, consider the following options to include the beam index update in NCR AC Link Beam Activation/Deactivation MAC CE:
· [bookmark: _Toc131768906]Option a: introduce a length field and a beam index list 
· [bookmark: _Toc131768907]Option b: introduce a extend bit and a beam index list
· [bookmark: _Toc131768908]Option c: introduce a bitmap and a beam index list
· [bookmark: _Toc131768909]Option d: introduce length indicator, bitmap and a beam index list.
3. [bookmark: _GoBack]Conclusion
In this contribution, we discuss the upper layer procedures. Based on the discussion, we have the following proposals:
Proposal 1	The same NCR AC Link Beam Activation/Deactivation MAC CE should be used for activation of semi-persistent beam indication with/without beam index update, and deactivation of the semi-persistent beam indication.
Proposal 2	For the forwarding resources whose beam indices are indicated by the NCR AC Link Beam Activation/Reactivation MAC CE, the beam indices carried in the NCR AC Link Beam Activation/Reactivation MAC CE should be applied.
Proposal 3	For the forwarding resources whose beam indices are not indicated by the NCR AC Link Beam Activation/Reactivation MAC CE, the preconfigured beam indices via RRC signaling should be applied.
Proposal 4	In addition to the forwarding resource set ID and the A/D bit, consider the following options to include the beam index update in NCR AC Link Beam Activation/Deactivation MAC CE:
-	Option a: introduce a length field and a beam index list
-	Option b: introduce a extend bit and a beam index list
-	Option c: introduce a bitmap and a beam index list
-	Option d: introduce length indicator, bitmap and a beam index list.
4. References
[1] [bookmark: _Ref110521931]R1-2302227 LS to RAN2 on the RRC and MAC CE parameters for NCR, 3GPP RAN1#111

image1.png
Length

A/D Forwarding resource set ID
R Beam index 0
R Beam index Zy-1





image2.png
A/D

Forwarding resource set ID

R R R R
R Beam index 0
R Beam index Zy-1





image3.png
A/D

Forwarding resource set ID

b7 bs bs ba bs b2 b1 bo
R R R Bzy-1 Bzy-2 Bzy-3 Bzy-4 Bzys
R Beam index 0

R Beam index Zy-1

s




image4.png
Length indicator

A/D Forwarding resource set ID
b7 bs bs ba bs b2 b1 bo
R R R Bzy-1 Bzy-2 Bzy-3 Bzy-4 Bzy-s
R Beam index 0
R Beam index Zy-1

[Z—;] bytes




